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Executive Summary

ES.1 National GHG Inventory Summary

ES1.1: Introduction

A summary of the National Greenhouse Gas (GHG) Inventory for South Africa
is presented in this report. The Inventory covers the period of 2000 to 2022 and
the GHG emissions are reported under five sectors: Energy; Industrial Process
and Product Use (IPPU), Agriculture, Land Use, Land Use Change and Forestry
(LULUCF) and Waste. In South Africa's previous inventory, Agriculture and
LULUCF were grouped together under the Agriculture, Forestry and Other Land
Use (AFOLU). As the country is transitioning to the Enhanced Transparency
Framework (ETF) Common Reporting Tables (CRT) reporting format,
Agriculture and LULUCF are treated as separate sectors with the categories

and sub-categories following those outlined in the CRT formats.

ES.1.2 Institutional arrangements

The Department of Forestry, Fisheries and the Environment (DFFE) is
responsible for the co-ordination and management of all climate change-related
information, including mitigation, adaption, monitoring and evaluation, and GHG
inventories. The DFFE therefore played a lead role in the compilation,
implementation and reporting of the national GHG inventory, with other relevant
agencies and ministries providing support through the provision of data used in
the inventory. The compilation of the inventory is further supported by the
National Greenhouse Gas Emission Reporting Regulations, 2016 under Notice
No. 275 in the Gazette No. 40762 of 03 April 2017 (DEA, 2017a) and the South
African Greenhouse Gas Emissions Reporting System (SAGERS).



ES1.3 Summary of national emission and removal trends
GWP

In this inventory the emissions for each of the major GHGs are presented as
carbon dioxide equivalents (CO2e) using the 100- year global warming
potentials (GWPs) from the 2014 IPCC Fifth Assessment Report (AR5) (IPCC,
2014b).

Gas trends

Carbon dioxide (CO32) is the largest contributor to South Africa’s emissions
(Figure ES1.1). CO2 emissions contributed 81.9 % (excl. LULUCF) to South
Africa’s emissions in 2022. The contribution from methane (CH4) have
increased from 12.9% to 13.2% (excl. LULUCF) between 2000 and 2022.
Nitrous oxide (N20) emissions increased from 3.56% to 3.63% (excl. LULUCF)
between 2000 and 2022. Fluorinated gases (F-gases) emissions have
increased from 0.2% to 1.3% (excl. LULUCF) between 2000 and 2022. CO
emissions varied between 414 Gg CO to 1 335 Gg CO between 2000 and 2022.
The NOx emissions were between 31 Gg NOx and 60 Gg NOx, while NMVOCs
were between 5 Gg NMVOCs and 90 Gg NMVOCs over the period 2000 to
2022.



m CO2 (excl. LULUCF) = CH4 (excl. LULUCF) N20O (excl. LULUCF) mF-gases

Figure ES 1.1: Gas contribution to South Africa’s emissions (excl. LULUCF)
between 2000 and 2022.

Sectoral trends

Energy emissions in 2022 accounted for 78 % (excl. LULUCF) (Figure ES1.2)
and 86 % (incl. LULUCF) of total emissions for South Africa. Energy emissions
declined by 0.2% since 2020. In 2021 emissions increased by 3.5 % but then
dropped again in 2022 to pandemic levels. This decrease is due to a 6.5%
decrease in emissions from the Energy Industries sub-sector, which on average

accounts for 67 % of the Energy sector emissions.

IPPU emissions for 2022, accounted 6.4% of South Africa’s emissions (excl.
LULUCF). The IPPU sector emissions increased by 23.1% since 2020. This
was mainly due to the restoration of production in the minerals (26.8%) and
metals (26.83%) industry post covid.

Agriculture emissions in 2022 accounted for 12% (excl. LULUCF) and 7% (incl.
LULUCF) of total emissions for South Africa. Since 2020 the Agriculture sector
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emissions have declined by 0.6% and this is due mainly to declining livestock

population.

LULUCEF sector was a sink of 43 060 Gg COze in 2022. The LULUCF sink grew
by a further 17.9% between 2020 and 2022. There was first a decline in 2021
due to increased losses from fires, but this then recovered in 2022 were an
increase in the conversion of Grassland to Forest land produced an increased

Forest land sink.

Waste sector emissions for 2022 accounted 4.3% (excl. LULUCF) and 4.8%
(incl. LULUCF) of the total emissions, with waste sector emissions have
increased by 44.1% since 2000.

HEnergy HIPPU = Agriculture ™ Waste

Figure ES 1.2 1: Sector contribution to total emissions (excluding LULUCF) in
South Africa between 2000 and 2022.



ES1.4 Improvements and recalculations

Improvements were made to emission estimates from each sector and
therefore recalculations were completed for the full time-series. The data shows
that the current inventory estimates (excl. LULUCF) are between 0.43% and
5.3% lower than the 2020 inventory estimates, while the estimates (incl.
LULUCF) are between 0.23% and 4.94% lower than the 2020 estimates except
for 2017 when emission were slightly higher. The Energy sector improvements
contribute the most to the reduction in the estimates in this inventory, with an
average reduction of 14 294 Gg CO:ze since 2007 compared to the previous

inventory.

ES1.5 Key category analysis

A Tier 1 level and trend assessment were conducted, following Approach 1
(IPCC, 2006), on both the emissions including and excluding LULUCF to
determine the key categories for South Africa. For the 2000-2022 inventory the

level of disaggregation for each sector was updated.

Forest land converted to grassland, Direct NoO emissions from managed soils
and Ferroalloy production are new to the top 10 key categories. In the previous
inventory these categories were in 26" (as Land converted to grassland), 16"

and 15 place, respectively.

ES1.6 General uncertainty evaluation

Uncertainty analysis is regarded by the IPPC Guidelines as an essential
element of a complete and transparent inventory. A trend uncertainty between
the base year and 2022, as well as a combined uncertainty of activity data and
emission factor uncertainty was determined using an Approach 1. The total
uncertainty for the inventory was determined to be between 12.1% and 12.5%
including LULUCF, with an uncertainty of 8.9% introduced into the trends.
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Excluding LULUCF reduced the overall uncertainty to 5.7%-6.4% with the trend
uncertainty dropping to 4.4%.

ES1.7 Quality control and quality assurance

In accordance with IPCC requirements, the national GHG inventory preparation
process must include quality control and quality assurance (QC/QA)
procedures. For the 2000-2022 National Inventory, quality checks were
completed at four different levels, namely (a) inventory data (activity data, EF
data, uncertainty, and recalculations), (b) database (data transcriptions and
aggregations), (c) metadata (documentation of data, experts and supporting

data), and (d) inventory report.

ES1.8 Completeness of the national inventory

The South African GHG emission inventory for the period 2000 — 2022 is not complete,
mainly due to the lack of sufficient data. This chapter provides information on the
completeness of the inventory in terms activities that are not estimated (NE), included

elsewhere (IE) or that is not occurring (NO) within the South African jurisdiction.

ES1.9 Uncertainty analysis

South Africa has conducted uncertainty analysis for the inventory. A trend
uncertainty between the base year and 2022, as well as a combined uncertainty
of activity data and emission factor uncertainty was determined using an
Approach 1. The total uncertainty for the inventory was determined to be
between 8.13% and 8.77% including FOLU, with a trend uncertainty of 6.71%.
Excluding FOLU reduced the overall uncertainty to be between 6.64% and
7.32%, with the trend uncertainty reduced to 6.21%.
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ES1.10 Improvement plan

The main challenge in the compilation of South Africa’s GHG inventory remains
the availability of specific-activity and emission factor data. The DFFE is in the
process of implementing the National Greenhouse Gas Improvement
Programme (GHGIP). The programme consists of a series of sector-specific
projects that will result in improvements in activity data, country-specific
methodologies and emission factors used in the most significant sectors.

ES.2 Information necessary to track progress made in implementing

and achieving National Determined Contributions

ES2.1 Introduction

This chapter in South Africa’s Biennial Transparency Report includes details on
national circumstances, institutional arrangements, and mitigation policies related to
the NDC. This chapter outlines how various factors, such as government structure,
population profile, geography, economy, and climate, influence a country’s ability to
implement and achieve its NDC under Article 4 of the Paris Agreement. It emphasizes
the importance of effective institutional arrangements for reliable information gathering
and processing, which supports decision-making, improves reporting efficiency, and
tracks mitigation actions. Furthermore it provides information about key indicators,
mitigation and projections of emissions which informs tracking of NDC implementation

and achievement of the NDC.

South Africa’s updated NDC, published in 2021, sets specific greenhouse gas
emission targets for 2025 and 2030. By 2025, the target is to limit emissions to 398-
510 MtCO2e, and by 2030, the target range is 350-420 MtCO2e. The chapter also
covers projections of future greenhouse gas emissions and specific indicators to

measure progress.
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ES2.2 National circumstances and institutional arrangements

South Africa, a constitutional democracy with a three-tiered government system and
an independent judiciary, ensures legislative and executive authority at national,
provincial, and local levels. The Constitution and relevant laws safeguard citizens’
rights to a healthy environment and address climate change, with the Climate Change
Act 22 of 2024 enhancing coordination across government levels. The country,
bordered by the Atlantic and Indian Oceans, has diverse climates and significant
natural resources. Between 2017 and 2020, the population grew by 5.48%, while the
GDP declined due to the COVID-19 pandemic. High CO2 emissions from fossil fuels
have prompted a push for green technologies to transition to a low-carbon economy.
In 2022, the population was estimated at 62 million, with Gauteng being the most
populous province. The COVID-19 pandemic increased mortality rates and decreased
life expectancy. South Africa’s diverse geography and climate, ranging from
Mediterranean to desert, have seen increased extreme weather events like droughts,
floods, and fires, impacting agriculture, water security, and causing significant damage

and displacement.

ES2.3 Legal arrangements

South Africa’s Nationally Determined Contributions (NDC) commitments for 2020-
2030, approved by the country's parliament in 2021, aim to limit carbon dioxide
equivalent emissions to 398-420 million tonnes, supporting the long-term goal of net
zero emissions by 2050. The National Development Plan 2030 focuses on creating a
low-carbon economy, with goals that include reducing greenhouse gas (GHG)
emissions and implementing zero-emission building standards. The National Climate
Change Response Policy aims to build resilience and manage climate impacts, while
the Climate Change Act 22 of 2024 provides a regulatory framework for setting
emission targets and carbon budgets. The Presidential Climate Commission oversees
the just transition to a low-emissions economy, engaging various stakeholders.
Additionally, overarching mitigation policies like the National Greenhouse Gas
Emission Reporting Regulations and the Carbon Tax Act ensure transparency and

incentivize emission reductions.



ES2.4 Measurement Reporting and Verification (MRV)

South Africa is actively implementing and tracking its NDCs under Article 4 of the Paris
Agreement through a comprehensive framework managed by the Department of
Forestry, Fisheries and the Environment (DFFE). The DFFE coordinates and monitors
national environmental policies and compiles National GHG Inventories via the
National Greenhouse Gas Information System (NGHGIS). The South African Climate
Change Information System (NCCIS) tracks progress towards a low-carbon economy,
offering decision support tools and databases for adaptation and mitigation actions.
The National Greenhouse Gas Emission Reporting Regulations (NGERS) ensure
accurate data collection from various sectors, while the South African Greenhouse Gas
Emissions Reporting System (SAGERS) facilitates industry compliance. The Tracking
and Evaluation (T&E) Portal within the NCCIS monitors progress towards NDC goals,
supported by data from national, provincial, and local systems. Financial data is
tracked through a National Climate Finance Support Strategy, and regular
communication materials are produced to inform both domestic and international
audiences. Sub-national frameworks, supported by external funding, further enhance
data collection and integration at provincial levels.

South Africa is implementing and achieving its NDCs under Article 4 of the Paris
Agreement through the National Climate Change Response Policy and the Climate
Change Act. This involves allocating Sectoral Emissions Targets (SETs) to policy
sectors, setting Carbon Budgets, and developing mitigation plans for industry. The
verification process for the Carbon Tax regime, administered by the National Treasury
and SARS, is also supported. The Department of Forestry, Fisheries and the
Environment (DFFE) coordinates the allocation and implementation of SETs with
sector departments, provinces, and local governments. The implementation of the
Climate Change Act will make these measures legally enforceable. Stakeholder
engagement is crucial, with climate-related policies, regulations, and communications
undergoing public consultation and commenting processes to ensure transparency

and inclusivity.



ES2.5 Description of a Party’s nationally determined contribution under Article

4 of the Paris Agreement, including updates

South Africa has set economy-wide goals to reduce GHG emissions, targeting 398-
510 million tonnes of CO2-eq by 2025 and 350-420 million tonnes by 2030, without
using reference points or baselines. The NDC is structured into two five-year periods
(2021-2025 and 2026-2030) and covers sectors like Energy, IPPU, AFOLU, and
Waste, excluding emissions from natural disturbances. While some subcategories and
gases like SF6 and NF3 are not included due to data limitations, the NDC aligns with
the 2017 National Inventory Report. South Africa also hosts Clean Development
Mechanism projects and may engage in cooperative approaches under Article 6 of the
Paris Agreement.

ES2.6 Information necessary to track progress made in implementing and
achieving South Africa’s nationally determined contribution under Article 4 of

the Paris Agreement

South Africa tracks progress in implementing and achieving its NDC under Article 4 of
the Paris Agreement by monitoring national GH emissions, both excluding and
including land use, land-use change, and forestry (LULUCF). National GHG emissions
excluding LULUCF encompass emissions from sectors such as energy, industrial
processes, agriculture (excluding land-related emissions), and waste, while those
including LULUCF also account for emissions and removals from land use changes
and forestry activities. In 2021, South Africa’s GHG emissions excluding LULUCF were
488.32 Mt CO2-eq, and 478.89 Mt CO2-eq in 2022. Including LULUCF, emissions
were 464.96 Mt CO2-eq in 2021 and 435.83 Mt CO2-eq in 2022. These emissions are
within the mitigation targets for 2021-2025. South Africa uses IPCC methodologies and
global warming potential values to estimate and report emissions, ensuring
consistency with its NDC targets. The country’s GHG inventory-based method and
adherence to international guidelines facilitate accurate tracking and reporting of

progress towards its climate goals.
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ES2.7 Mitigation policies and measures, actions and plans, related to
implementing and achieving a nationally determined contribution under Article

4 of the Paris Agreement

South Africa’s energy sector is pivotal in the country’s efforts to reduce greenhouse
gas (GHG) emissions and promote sustainable development. Key programs such as
the 12L tax incentive, Eskom Integrated Demand Management (IDM), and Municipal
Energy Efficiency and Demand Side Management (EEDSM) have collectively cut GHG
emissions by 5 Mt CO2e annually from 2010 to 2022. Initiatives like the Renewable
Energy Independent Power Producer Procurement (REIPPP) and the Natural Gas
Fuel Switch programme have further reduced emissions by 16 Mt CO2e, contributing
to a total reduction of 21 Mt CO2e, which represents 36% of sector-wide emission

reductions.

In the transport sector, the Bus Rapid Transit (BRT) programme and the Transnet
Road-to-Rail Programme have reduced GHG emissions by 0.3 Mt CO2e annually from
2010 to 2022. The BRT programme improves urban public transportation, reducing
traffic congestion and fuel consumption, while the Road-to-Rail Programme shifts

freight transport from road to rail, further lowering emissions.

The Industrial Processes and Product Use (IPPU) sector has seen significant
reductions in N20O emissions through advanced technologies and process
modifications, contributing to an annual reduction of 1.3 Mt CO2e from 2010 to 2022.
These efforts support South Africa’s climate goals by lowering the environmental

impact of nitric acid production.

In agriculture, conservation agriculture and grassland restoration have reduced
emissions by 2.1 Mt CO2e annually from 2010 to 2022. These practices, promoted
through various government programs, enhance soil health, water retention, and

agricultural productivity.

The forestry sector, primarily through afforestation and forest restoration, has achieved
the largest emission reductions, accounting for 54% of the total reductions, or 31 Mt
CO2e annually from 2010 to 2022. These actions boost environmental sustainability,

biodiversity, and ecosystem health.
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Other land use initiatives, including thicket and shrubland restoration, have reduced
emissions by 2 Mt CO2e annually from 2010 to 2022. These efforts restore degraded
ecosystems, improving their ecological health and functionality.

The National Waste Management Strategy (NWMS) of 2020 has provided a framework
for sustainable waste management, reducing GHG emissions by 0.65 Mt CO2e
annually from 2010 to 2022 through waste minimization, recycling, composting, and
public awareness programs. Municipal Landfill Gas Destruction initiatives have further
contributed to reducing emissions by 0.26 Mt CO2e annually by converting landfill gas

into energy.

Overall, domestic Policies and Measures (PAMs) have decreased GHG emissions by
11% annually from 2010 to 2022, with significant contributions from land cover, land
use, forestry (56%), and energy (36%) sectors. These efforts are crucial for South

Africa’s transition to a low-carbon, sustainable future

ES2.8 Summary of greenhouse gas emissions and removals

The GHG emissions from 2022 to 2030, both with and without Land Use, Land-Use
Change, and Forestry (LULUCF) are reported. Over this period, emissions generally
decrease, with notable reductions in 2026, 2029, and especially 2030. Emissions
without LULUCF are consistently higher than those with LULUCF, highlighting the
significant impact of land use and forestry on mitigating total emissions. The data
shows a peak in emissions in 2024, followed by a downward trend, culminating in the
lowest emissions in 2030.
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Figure ES.2.7.1: GHG emission projections with and without LULUCF

The GHG emission projections are an output of the DFFE Integrated Climate Change
Mitigation Model. The model uses historical data and assumptions to project South
Africa’s GHG emissions up to 2050. It incorporates various studies and models,
including the Mitigation Potential Analysis and the Policies and Measures model, to
update historical data and assumptions. The model employs a bottom-up approach,
using two linked economic models to estimate emissions and assess socio-economic
impacts of mitigation strategies. Additionally, it integrates population projections
aligned with the United Nations’ data to provide comprehensive insights for
policymakers on the economic and environmental implications of different energy

pathways.

ES2.10 Application of flexibility provision for reporting

Due to capacity constraints, flexibility is applied in accordance with paragraphs 85, 92,
95, and 102 of the MPGs in this BTR. Consequently, estimates of expected emission
reductions from current policies, actions, and measures are not reported, although
achieved emission reductions are included. The report provides a ‘with measures’
projection of all GHG emissions and removals but does not include projections for ‘with

additional measures’ or ‘without measures’. While the methodologies, underlying
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models, assumptions, and parameters used to develop these projections are robustly
reported, they are presented in less detail. Additionally, projections on a sectoral basis

and by gas are not included.

ES.3 Climate Change Impacts and Adaptation

This chapter on Climate Change Impacts and Adaptation offers a comprehensive
overview of South Africa’s efforts to respond to the escalating challenges posed by
climate change. Although this chapter is not mandatory for reporting in the first Biennial
Transparency Report (BTR), South Africa has chosen to include this aspect as
adaptation presents a key priority for the country to effectively address the challenges
posed by climate change and build resilience in vulnerable communities. The primary
objective of the adaptation chapter in the SABTR1 is to report on South Africa’s climate
change adaptation status quo and to inform progress on the work and knowledge
required to support the country’s climate change adaptation response. This chapter
therefore provides a comprehensive picture of the country’s efforts towards climate

change response and the progress towards expected outcomes.

The Climate Change Adaptation Chief Directorate within the Department of Forestry,
Fisheries, and the Environment (DFFE) plays a pivotal role in leading South Africa's
climate change adaptation efforts. It is responsible for developing, coordinating, and
implementing national climate adaptation policies, strategies, and plans, ensuring
alignment with both national development goals and international climate agreements
such as the Paris Agreement. The Chief Directorate facilitates cross-sectoral
collaboration among various government departments, research institutions, civil
society, and the private sector to promote adaptive capacity and resilience across all
levels of government. It also oversees the monitoring and evaluation of adaptation
initiatives, ensuring that progress is tracked and reported in accordance with the
National Climate Change Adaptation Strategy (NCCAS) and other regulatory
frameworks, thereby fostering a coordinated and effective national response to climate

change impacts.

South Africa is experiencing significant climate shifts, with temperatures rising at 1.5

times the global average, leading to more frequent and severe extreme weather
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events, including droughts, floods, and heatwaves. The country is highly vulnerable to
these changes, which have profound effects on critical sectors such as agriculture,
water resources, health, biodiversity, and infrastructure. The agricultural sector is
highly vulnerable to changes in temperature and precipitation patterns, resulting in
reduced crop yields, increased pest outbreaks, and livestock productivity losses. Water
resources are at risk due to heightened variability in rainfall, more frequent droughts,
and declining water quality, threatening supply for human consumption, agriculture,
and industry. The health sector faces heightened risks from climate-induced diseases,
heat stress, and food and water insecurity, which disproportionately affect vulnerable
communities. Biodiversity is threatened by habitat loss, shifting species distributions,
and increased frequency of extreme weather events, which disrupt ecosystems and
reduce resilience. Infrastructure, including transport, energy, and coastal
developments, is increasingly exposed to damage from flooding, storm surges, and
sea-level rise, necessitating significant adaptation efforts to safeguard socio-economic

stability and development.

South Africa’s adaptation response to sectoral risks and vulnerabilities is anchored in
a comprehensive and integrated approach that aligns with the National Climate
Change Adaptation Strategy (NCCAS). The country emphasizes cross-sectoral
coordination, stakeholder engagement, and community participation to ensure that
adaptation actions are inclusive, locally relevant, and effectively implemented across
all levels of governance. Acknowledging the crucial role of gender and indigenous
knowledge, South Africa’s adaptation framework actively promotes the inclusion of
women in decision-making processes and leverages indigenous knowledge systems
(IKS) to enhance community-based adaptation. By integrating traditional practices and
local knowledge, particularly from marginalized communities, the country aims to
develop more culturally appropriate, effective, and sustainable adaptation measures,
ensuring that all voices are heard and that the benefits of adaptation are equitably
shared. South Africa’s recently enacted Climate Change Act (2024) is a significant
legal framework guiding South Africa's transition to a low-carbon, climate-resilient
economy. The Act provides mechanisms for both mitigation and adaptation, defining

roles for government departments to coordinate climate actions.
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South Africa has made significant strides in climate adaptation through a combination
of mechanisms, strategies, and policies with clear objectives on adaptation aimed at
enhancing resilience across various sectors. However, the country faces challenges
such as insufficient financial resources, limited human capacity at local levels, and
barriers to coordination across government tiers. Addressing these gaps is essential

for the successful implementation of adaptation strategies.

Key barriers to effective adaptation include limited financial resources, insufficient
political will, inadequate human capacity, and gaps in coordination across government
levels. Addressing these challenges is essential for the successful implementation of

adaptation plans.

The establishment of the National Climate Change Information System (NCCIS) marks
a critical step in tracking progress on adaptation actions. This system is designed to
monitor, evaluate, and report on the effectiveness of adaptation strategies, ensuring

transparency and accountability in South Africa’s climate change response.

South Africa has made significant progress in addressing loss and damage from
climate change by developing guiding frameworks, fostering cross-institutional
collaboration, engaging in stakeholder consultations, and advancing research
initiatives. The country has established comprehensive guidelines that outline a
systematic approach to collecting data on climate-related disasters, economic losses,
social impacts, and environmental degradation. These guidelines leverage inputs from
various sources, including the South African Weather Service (SAWS), the National
Disaster Management Centre (NDMC), and other relevant agencies, to ensure
accurate and robust data collection. This coordinated approach enhances the country's
capacity to monitor, evaluate, and respond effectively to the multifaceted impacts of
climate change. These efforts, along with active participation in international
negotiations, underscore South Africa's commitment to minimizing and addressing loss
and damage, while advocating for increased support from the global community to

build resilience in vulnerable communities.

This chapter underscores the urgency of advancing South Africa’s adaptation efforts
to safeguard its people, ecosystems, and economy. By focusing on sectoral

vulnerabilities, strengthening legal frameworks, and enhancing institutional
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collaboration, the country is working towards building a climate-resilient society.
However, sustained financial investment and capacity-building are crucial for the long-

term success of these initiatives.

ES.4 Financial, technology development and transfer, and capacity-

building support needed and received

The chapter provides an update from the previous Biennial Update Reports (BURS) on
financial, capacity and technical support received and needed by South Africa between
1 Jan 2021 and 31 Dec 2022. The chapter presents an analysis of international and
domestic climate-related finance flows, as well as non-monetised support, received

within the reporting period.

South Africa’s national circumstances are described in the context of the climate
finance landscape and institutional arrangements relevant to reporting on financial,
technology and capacity building support needed and received. Tools and/or
assessments to track and report support needed and received including the Climate
Finance Landscape Analysis, the Climate Finance Accelerator, the Climate Budget

Tagging (CBT) system, the Green Finance Taxonomy, and the JET Projects’ Register.

The institutional arrangements relevant to reporting on financial, technology and
capacity support needed and received are described in terms of data providers and
the flow of information from various directorates within the DFFE who are responsible
for outputs to the United Nations Framework Convention on Climate Change
(UNFCCC), viz. National Communications, Biennial Transparency Reports and

Nationally Determined Contributions.

South Africa’s climate finance needs are informed by the revised targets proposed in
South Africa’s revised NDC lodged with the UNFCCC in 2021, as well as on the Just
Transition Investment Plan (JET IP) (2023-2027). Investments are needed in three
priority sectors: electricity, New Energy Vehicles (NEVs), and Green Hydrogen (GH2).
More specifically, investment is needed in our electricity transmission and distribution
networks and dramatically expanding renewable energy generation, as well as

investment in local production of green hydrogen and electric vehicles, and investing
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in local economies to develop skills and enable economic diversification. Further
investments are needed in two cross-cutting areas: skills development and

municipalities.

The international financial support received/committed and domestic funds
received/committed through government grants and loans were provided in Section
4.4. Over the reporting period for 2021 and 2022, South Africa received in excess of
USD$ 5149 million in bilateral support and US$ 25.8 million from multilateral sources
that support or benefit climate change actions in the country. Aggregated domestic
climate finance across various categories was provided in the domestic support

received section in the Energy, AFOLU, Climate and Resilience and Waste categories.

Technology support needed and received from international donor funding sources are
described in terms of the JET. Capacity building support needed is outlined in terms of
capacity needs for Climate Budget Tagging; for the Just Energy Transition (JET) Skills
Implementation Plan, and for gender-climate mainstreaming. Capacity building support
received from the developed countries is also provided. South Africa received
multilateral financial support from the Global Environment Facility (GEF) as part of the
Capacity Building Initiative for Transparency (CBIT) Project for South Africa, and this
included support for the compilation of the SABTR1. South Africa also received
multilateral financial support from the GEF as part of GEF Expedited Enabling Activity
(EEA) for South Africa for the preparation of its initial Biennial Transparency Report to
the UNFCCC (current report).
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1 National inventory report of
anthropogenic emissions by
sources and removals by sinks of
greenhouse gases

1.1 National GHG Inventory Summary

1.1.1 Introduction

This chapter presents a summary of the National Greenhouse Gas (GHG) Inventory for
South Africa prepared for the year 2022. It also reports on the GHG trends for the period
2000 to 2022. The inventory was compiled in accordance with the Intergovernmental
Panel on Climate Change (IPCC) 2006 guidelines for Inventories, IPCC Good Practice
Guidance (GPG) (IPCC, 2000; IPCC, 2003; IPCC, 2014) and the 2019 Refinement to the
2006 IPCC Guidelines (IPCC, 2019).

The 2000-2022 National GHG Inventory for South Africa covers sources of GHG
emissions and removals by sinks, resulting from human (anthropogenic) activities for the
major GHGs: carbon dioxide (CO2), methane (CHa4), nitrogen dioxide (N20),
perfluorocarbons (PFCs) and hydrofluorocarbons (HFCs). The indirect GHGs: carbon
monoxide (CO), nitrous oxides (NOx) and non-methane volatile organic compounds
(NMVOCs) are also included for biomass burning, with some information on sulphur
hexafluoride (SF6) also included. The gases are reported under five sectors: Energy;
Industrial Processes and Product Use (IPPU); Agriculture, Land Use, Land Use Change
and Forestry (LULUCF) and Waste.



1.2 National circumstances

1.2.1 Background information on GHG inventories

The Republic of South Africa ratified the UNFCCC in August 1997. South Africa
submitted its first national GHG inventory in 1998 (Van der Merwe & Scholes, 1998)
using 1990 data, and was subsequently published the 2004 national GHG inventory
using data for 1994. These inventories were developed using the 1996 IPCC Guidelines
for National Greenhouse Gas Inventories. The national GHG inventory that followed for
2000 (DEAT, 2009) used the 2006 IPCC Guidelines (IPCC, 2006). Subsequently, the
2014 the GHG inventory for the years 2000 to 2010 (DEA, 2014), an update for 2011
and 2012 in 2017 (DEA, 2017), 2013 to 2015 in 2019 (DEA, 2019), 2017 in 2021 (DFFE,
2021), and for 2018, 2019 and 2020 in 2023 (DFFE, 2023) were compiled using the 2006
IPCC guidelines.

1.2.2 Global warming potentials

To allow for the integrated effect of emissions of the various gases to be compared,
GHGs are converted to carbon dioxide equivalents (CO2ze). COze using the 100-year
global warming potentials (GWPs) from the 2014 IPCC Fifth Assessment Report (ARS).
These GWPs (



Table 1.1Table 1.3) are in accordance with the Modalities, Procedures, and Guidelines
(MPGs) for transparency framework for action and support, referred to in Article 13 of the

Paris Agreement, used to comply with international reporting obligations under the
UNFCCC.



Table 1.1: Global warming potential (GWP) of greenhouse gases used in 2000-2022
National GHG inventory and taken from AR5 (IPCC, 2014b).

Greenhouse gas Chemical formula AR5 GWP

Carbon dioxide CO2 1

Methane CHg4 28

Nitrous oxide N2O

Hydrofluorocarbons (HFCs)

HFC-23

HFC-32

HFC-125

HFC-134a

HFC-143a

HFC-227ea

HFC-365mfc

HFC-152a

Perfluorocarbons (PFCs)

PFC-14

PF-116

In South Africa’'s National GHG Inventories prior to the 2000 — 2020 inventory were
prepared using the IPCC Second Assessment Report (AR2) (IPCC, 1996) GWPs,
whereas for the 2000-2022 National inventory the AR5 values as shown in



Table 1.1 were used.

1.3 Institutional arrangements

1.3.1 National Entity

In South Africa the Department of Forestry, Fisheries and the Environment (DFFE) is the
central co-ordinating and policy-making authority with respect to environmental
conservation. The work of the DFFE is underpinned by the Constitution of the Republic
of South Africa (RSA) and all other relevant legislation and policies applicable to
government to address environmental management, including climate change. The
DFFE is mandated by the Air Quality Act (Act 39 of 2004) (RSA, 2004) to formulate, co-
ordinate and monitor national environmental information, policies, programmes and

legislation.

The DFFE as the lead climate institution is responsible for co-ordination and
management of all climate change-related information, such as mitigation, adaption,
monitoring and evaluation programmes, including the compilation and update of National
GHG Inventories. The Climate Change and Air Quality Chief Directorate is responsible

for the management and co-ordination of GHG inventories at the DFFE (Figure 1.1).
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Figure 1.1: Organogram showing where the GHG Inventory compilation occurs within
DFFE.

1.3.2 Legal Arrangements

The DFFE takes a lead role in the compilation, implementation and reporting of the
national GHG inventories, whilst other relevant agencies and ministries play supportive
roles in terms of data provision across relevant sectors. There are no formal agreements

between the government departments for the provision of this data.

The National Greenhouse Gas Emission Reporting Regulations (NGERSs) (DEA, 2017a),
under Section 53(a), (0) and (p) read with section 12 of the National Environmental
Management: Air Quality Act, 2004 (Act No. 39 of 2004), in the Government Gazette of
the 3rd April 2017, supports the collection of data for the energy and industrial sectors



on a continuous basis in support of the maintaining the National GHG inventory, meeting
UNFCCC reporting obligations and informing the formulation and implementation of

legislation and policy.

The South African Greenhouse Gas Emissions Reporting System (SAGERS) which is
the GHG module of the National Atmospheric Emissions Inventory System (NAEIS)
further helps to facilitate the process of enabling Industry to meet its GHG reporting
requirements in a web-based secure environment and facilitates the data collection

process for energy related activities and IPPU.

The inventory compilation process (Figure 1.2) is co-ordinated through a central web-
based inventory management system (National GHG Information Management System
(NGHGIS)).

NGHGIS
Sector
compilers J\ Public

Industry —/| website

GHG Regulation

Inventory Inventory
manager approval

Government
departments

Contract

Other

stakeholders /

Figure 1.2: The inventory compilation process in South Africa.

Reporting: NC, BUR, Policies




1.4 Inventory management and inventory
preparations

1.4.1 Inventory management

The management and coordination of the inventory programme, as well as compilation,
publication and submission of the inventory are carried out by the Single National Entity
(being the DFFE) in a centralised manner. The DFFE is currently responsible for
collecting data, compiling and Quality Control (QC) of the Energy, IPPU, Agriculture and
Waste sector inventories, while the LULUCF sector is compiled (in collaboration with
DFFE) by external consultants (Gondwana Environmental Solutions (GES)) who are
appointed via a formal project-based contract with the UNDP as part of the Capacity
Building Initiative for Transparency (CBIT) project of South Africa. DFFE assists with the
QC of the LULUCF sector. DFFE is also responsible for combining and compiling the
overall inventory and compiling the draft National Inventory Report.

1.4.2 Inventory preparation

The stages and activities undertaken in the inventory update and improvement process
are shown in Figure 1.3. The process for the 2000-2022 National Inventory Report, began
with a planning phase that included the setting of timelines and the preparation of
templates for the inventory compilation. This was followed by the preparation phase. The
collection phase was dedicated to data collection and preliminary processing, such as
data cleansing, data checks and preliminary formatting for further use. The writing phase
focussed on the drafting of the inventory report and QC of the draft was completed. The
draft document was then subjected to public commenting process. During the finalization
phase the archives were prepared and final Report approvals were obtained before being
submitted to UNFCCC.
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Figure 1.3: Overview of the phases of the GHG inventory compilation and improvement
process undertaken for South Africa’s 2020 GHG inventory.

1.4.3 Data collection, storage and archiving
1.4.3.1 Data collection

Data collection and documentation for the compilation of the GHG inventory takes
place under the responsibility of the relevant experts. Three different processes
are used to collect data for South Africa’s inventory. The first is by obtaining data
from government departments, institutes, companies, and organisations through
an informal process, i.e. where data is obtained without any formal data collection
agreements. The second is through the evaluation of publicly available data,
official statistics, association statistics, studies, periodicals and third-party
research projects. Most of the inventory data is collected using these two
approaches, but for industry, South Africa has started to move towards a more

formalised data collection system.

The NAEIS is an online reporting platform for air quality and GHG emissions from
companies to manage the mandatory reporting of GHG emissions. Emissions
information including activity data from the NAEIS serves as input data during the
national inventory compilation process. DFFE has modified the NAEIS to meet
the requirements of the NGERs (DEA, 2017a). This component of the portal, the
SAGERS, serves as a tool for the implementation of the online registration and



reporting by industry in fulfilment of mandatory NGERs. The key benefit of the portal
Is that it will enhance the data collection process for the inventory, therefore improving
the quality of the national GHG inventories consistent with the requisite principles of

completeness, consistency, accuracy, comparability, and transparency.

1.4.3.2 Data preparation and emission calculations

The process of data preparation and emissions calculation comprises the following steps:

a. Data entry

« Data preparation (model formation, disaggregation, aggregation)
o Calculation of emissions
« Preparation of report sections (texts) and

o Approval by the relevant experts.

Report texts are prepared along with the time series for activity data, emission factors,
uncertainties, and emissions. As a result, the term "data" is understood in a broad sense.
In addition to number data, time series, etc., it also includes contextual information such
as the sources for time series, and descriptions of calculation methods, and it also refers

to preparation of report sections for the NIR and documentation of recalculations.

After all checks have been carried out, and the relevant parties have been consulted
where necessary, the emissions are calculated in excel by each sector lead based on

the following principle:

activity data * emission factor = emission

As much of the data as possible is included in the calculation files, but where larger data

sets are referred to these are stored in the NGHGIS.

1.4.3.3 Data storage and archiving

The NGHGIS for South Africa assists in managing and storing the inventory related

documents and processes through keeping records of the following:
e Stakeholder list with full contact details and responsibilities
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e List of input datasets which are linked to the stakeholder list
e QA/QC plan

e QA/QC checks

e QA/QC logs which will provide details of all QA/QC activities
¢ All method statements

e IPCC categories and their links to the relevant method statements together with
details of the type of method (Tier 1, 2 or 3) and emission factors (default or country-

specific) applied
e Calculation and supporting files
e Key references
e Key categories; and

e All inventory reports.

1.5 Brief description of methods and data

The methods used for the individual categories are outlined in the sector overview
sections in each of the sector chapters of the National Inventory Report (DFFE, 2024).
In addition, detailed descriptions are provided in the relevant category chapters. A
distinction is made between calculations made with country-specific ("CS") methods and
calculations made, in the various categories, with IPCC calculation methods of varying
degrees of detail ("Tiers"). Similarly for the emission factors. The way a calculation is
assigned to the various IPCC methods depends on the pertinent category's share
(expressed as equivalent emissions) of total emissions and this determined via the key

category analysis.

In terms of data, for the Energy Sector, Energy balance data is obtained from the
Department of Mineral Resources and Energy (DMRE), whereas petroleum data is
collected from Petroleum companies (e.g. Petro SA and Sasol) Annual reports of SAPIA
and Transnet. Electricity data is obtained from the grid supplier, Eskom. There are
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currently no formal processes in place for requesting or obtaining data from DMRE.
SAGERS, through the GHG Reporting Programme is used for data from major

companies.

For the IPPU sector the SAGERS system is used to obtain the data required. The DFFE
waste branch supplied the data for HFC and PFC, though no formal data collection

process is in place for this.

Agricultural data is primarily obtained from the Department of Agriculture, Land Reform
and Rural development (DALRRD). Fertiliser and liming data are sourced from South
African Revenue Service (SARS), DMRE and Fertilizer Association of South Africa
(FertASA). Small amounts of crop statistics data are obtained from Statistics SA. There
are no formal data collection processes in place for all the agriculture data.

Data for the LULUCF sector sub-categories is obtained from various with the DFFE
employing consultants on, a project-by-project basis, to process the satellite imagery to
generate land cover datasets that are used to determine land cover change for the
LULUCF sector.

For all the other land, such as carbon stock data and fuel wood removals data there are
no formal data collection processes in place. Data is obtained from available government
reports, agricultural association reports, statistical databases and scientific literature.
Forestry SA supplies Plantation data and DALRRD supply cropland data. The MODIS
burnt area product which is processed by Gondwana Environmental Solutions is used
for the burnt area data. The SAGERS system is used plantation data.

Waste data is collected from various data reports, statistics and global data sets. The
main data providers for the Waste sector are Statistics SA, DFFE, Department of Water
and Sanitation (DWS) and UN. Currently no formal data collection processes are place,
though it is anticipated that it may be possible, for future inventories, to collect some of
the Waste data through the SAGERS system.

12



1.6 Quality assurance, quality control and
verification plans and procedures

Following the preparation of data, report sections and QC/QA checklists by the
responsible experts, these materials are transmitted to the Single National Entity
where it is reviewed by category-specific specialists at the Single National Entity.
The results of this review are then provided to the sector lead experts to revise

and finalise.

The compilation of the GHG inventory was guided by the inventory quality
principles as defined in 2006 IPCC Guidelines (IPCC, 2006). As part of the
NGHGIS, South Africa developed a formal quality assurance/quality control plan
(see Appendix 1.A of 2015 NIR (DEA, 2019)) which provides a list of QC

procedures that are to be undertaken during the preparation of the inventory.

The QC procedures (Figure 1.4) are performed by the 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 2006 IPCC 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.

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.

The general quality checks were used routinely throughout the inventory
compilation process. Although general QC procedures are designed to be
implemented for all categories and on a routine basis, it is not always necessary
or possible to check all aspects of inventory input data, parameters, and
calculations every year. Checks are then performed on selected sets of data and
processes. A representative sample of data and calculations from every category

may be subjected to general QC procedures each year.
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Several workshops and training sessions are also held during the preparation of
the inventory. A process of public review is also undertaken. 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. Emission and activity data are verified by comparing
them with other available data compiled independently of the GHG inventory

system where available.

Draft GHG Inventory

Public Comment
Process
Independent
Review

Figure 1.4: The quality assurance review process for the 2000 — 2022 inventory.

In terms of verification, emission and activity data are verified by comparing them with
other available data compiled independently of the GHG inventory system where
available. These include national and international statistics, measurement and research
projects and programmes initiated to support the inventory system, or for other purposes,
but producing information relevant to the inventory preparation.
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1.7 Key Category analysis

A key category is one that is prioritised within the national inventory system because its
estimate has a significant influence on a country's total inventory of GHG's in terms of
the absolute level of emissions and removals, the trend in emissions and removals, or

uncertainty in emissions or removals. This includes both source and sink categories.

A Tier 1 level and trend assessment were conducted, following Approach 1 (IPCC, 2006),
on both the emissions including and excluding LULUCF to determine the key categories
for South Africa. For the 2000-2022 inventory the level of disaggregation for each sector
was updated and the key categories were then ranked according to their combined
contribution to the level and trend assessments. In the previous inventory there were 58
key categories, while in this inventory there are 53 with the top-30 shown in Forest land
converted to grassland, Direct N2O emissions from managed soils and Ferroalloy
production are new to the top 10 key categories. In the previous inventory these
categories were in 26" (as Land converted to grassland), 16" and 15" place,

respectively.

Table 1.2: Key categories for "South Africa for 2022 (including LULUCF) and their
ranking.

IPCC

Rank code

IPCC Category GHG* Criteria

4.A.2.b  Grassland converted to forest land — all pools CO2 LT
1.A.3.b  Road Transportation — Liquid Fuels CO2 LT
4. A.l.a Forest land remaining forest land — biomass CO2 LT
1.A1 Energy Industries — Solid Fuels CO2 LT
3.D.1 Direct NoO Emissions From Managed Soils N20 L

“ 4.C.1.a Grassland remaining Grassland — biomass CO2 LT
4 F.2.c Grassland converted to other land — all pools CO:2 LT
n 1.A5 Other — Solid Fuels CO:2 LT
“ 2.C.2 Ferroalloys Production C L

1.B.3 Other emissions from energy production CO2 LT
1.A4 Other Sectors — Liquid Fuels CO:2 LT
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IPCC

Rank code IPCC Category GHG* Criteria
3.A.l.aii Non-dairy Cattle CHa LT
4.G Harvested Wood Products CO2 T
5.D Wastewater Treatment and Discharge — Industrial CHa L
1.A.3.a Domestic Aviation CO2 T
1A1 Energy Industries — Gaseous Fuels CO2 T
1.A5 Other — Liquid Fuels CO2 T
1.A4 Other Sectors — Solid Fuels CO2 LT
2C1 Iron and Steel Production CO2 LT
3.A.l.a.i Dairy Cattle CHa L
4A1D nlj;)trtees;t land remaining forest land — dead organic COs T
5A Solid Waste Disposal CHa LT
1.B.3 Other emissions from energy production CHa L
2.B.2 Nitric Acid Production N2O T
2.C.3  Aluminium Production gan-es T
1A2 E/I:er:gfacturing Industries and Construction — Gaseous CHa LT
4.C.2.a Forest land converted to Grassland — all pools CO2 LT
1.B.2 Oil and Natural Gas CO2 T
4(V) Biomass Burning CHa L
4.B.2.b  Grassland converted to Cropland — all pools CO2 L
#C=Confidential

1.8 Uncertainty assessment

1.8.1 Procedures for uncertainty determination

Uncertainty is inherent within any kind of estimation and arises from the limitations of the

measuring instruments, sampling processes and model complexities and assumptions.

The IPCC (2006) recognises that managing these uncertainties, and reducing them over
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time, is an important element of inventory preparation and development. Chapter 3 of the
2006 IPCC Guidelines (IPCC, 2006) describes the methodology for estimating and
reporting uncertainties associated with annual estimates of emissions and removals.

There are two methods for determining uncertainty:

o Tier 1 methodology which combines the uncertainties in activity rates and
emission factors for each source category and GHG in a simple way; and

« Tier 2 methodology which is generally the same as Tier 1; however, it is taken a
step further by considering the distribution function for each uncertainty, and then
carries out an aggregation using the Monte Carlo simulation.

As South Africa still lacks data in terms of country specific uncertainty for all sectors, the
simple propagation of error (Approach 1) method was used to determine the uncertainty
in this inventory. A trend uncertainty between the base year (2000) and 2022 was
determined, as well as a combined uncertainty of activity data and emission factor
uncertainty. As more uncertainty data becomes available it will be incorporated into the
uncertainty assessment. It is recognised that there is a general need to build capacity
and develop projects to assess the uncertainty in each sector.

1.8.2 Uncertainty assessment results

Emission estimate uncertainties typically are low for CO2 from energy consumption as
well as from some industrial process emissions. Uncertainty surrounding estimates of

emissions are higher for LULUCF and synthetic gases.

The total uncertainty for the inventory including LULUCF was determined to be between
12.1% and 12.5%, with a trend uncertainty of 8.9%. This is an increase on the uncertainty
in the last inventory (8.7%), however there were a few new categories in this inventory
and a more detailed uncertainty assessment for Forest lands have been included. This
led to an increase in uncertainty on the activity data (mostly due to the increased
variability in the land change maps), but a reduction in the emission factor uncertainty.
Excluding LULUCF reduces the overall uncertainty to 5.7%-6.4%, which is a reduction of

the uncertainty from the last inventory.

The Energy sector uncertainty was reduced slightly (by 5% on the upper limit) compared

to the previous inventory. The IPPU trend uncertainty increased by 32% compared to the
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last inventory. The IPPU sector did introduce some new categories in 2021 and 2022
and update some of the uncertainty estimates to be based on country specific data rather
than defaults so these changes could contribute to the uncertainty change. The
Agriculture sector uncertainty reduced for both the overall uncertainty and trend
uncertainty. The uncertainty data did not really change but the emission estimates did,
and there was also reallocation of some categories between Agriculture and LULUCF to
align with the ETF CRT reporting.

LULUCF uncertainty increased by about 30% compared to the previous inventory
uncertainty analysis. Part of this change was due to the introduction of new land change
maps; however additional changes were made due to a more in depth analysis of the
uncertainty data rather then it being an actual change in uncertainty. The uncertainty
data is one aspect of the inventory, which is being improved, so it is likely there will be
further changes in the next inventory. Waste sector uncertainty was reduced, but this is

likely due to the reduction in the emissions in this sector due to improvements.

1.9 Assessment of completeness

The South African GHG emission inventory for the period 2000 — 2022 is not complete,
mainly due to the lack of sufficient data. Table 1.3 provides information on the
completeness of the inventory. It shows which activities are not estimated (NE), included

elsewhere (IE) or that is not occurring (NO) within the South African jurisdiction.

Table 1.3: Activities in the 2022 inventory which are not estimated (NE), included
elsewhere (IE) or Not Occurring (NO)

NE, IE IPCC

or NO Category Activity Comments

CO2, CHa and N20 from

. Researched to be considered in
spontaneous combustion of

1B1b

future
coal seams
. CHa4 emissions from Research to be considered in
1Blai2 .
abandoned mines future
1C1 COg2 transport Insufficient data to include
1C2 Injection and storage Insufficient data to include
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IPCC

Category Activity Comments
L CO:z included in this inventory. CHa
2B7 CHa and N20 emissions from 4\~ il not be included in
Soda Ash Production
future
N20 emissions from iron and . .
2C1 steel production Insufficient data to include
2C2 N20 emissions from | \sufficient data to include
ferroalloy production
2D2 CHa and N2O emissions from | icient data to include
paraffin wax use
2E Electronics industry Insufficient data to include
2F5 PFCs and  HFCs from Insufficient data to include
solvents
2G1 PFC.:S from electrical Insufficient data to include
equipment
2G2 PFCs from other product Insufficient data to include
uses
2G3 N20 from product uses Insufficient data to include
. . Due to priority this will only be
3B €Oz from organic soils included in the next inventory.
3C4 N20 from organic soils Insufficient data to include
4B CHa, N20 emissions from . oient data to include
biological treatment of waste
4c1 COz, CHs and N2O from . ticient data to include
waste incineration
5 SF6 emissions in the IPPU Insufficient data. Some information
sector is included where possible
NOX, co, NMVOC T_hese have or_1|y been included for
All sectors . biomass burning due to a lack of
emissions ;
data in other sectors
All sectors SOz emissions Insufficient data
COo, CHa4 and N20O
1A1aii emissions from Combined Not separated out but is included
Heat and Power (CHP) within 1Alai
combustion systems
COo, CHa and N20O
" emissions from off-road Included under Road
1A3eii : .
vehicles and other transportation.
machinery
1A5b Mobile unspecified Included under 1A3b
3B Precursor emissions from Emissions from controlled burning

controlled burning

are not separated from biomass
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IPCC

Category Activity Comments
burning and so are included under
Biomass burning (3C1)
This data is included under the
3B SOC changes for converted land remaining land category as
land Formulation A of the SOC equation
was applied.
These are not included under
CO:2 emissions from biomass biomass burning, but rather under
3C1 . . .
burning disturbance losses in the Land
sector (3B).
CO2, CHa and N20
2B3 emissions from Adipic acid

production

CO2, CHa and N20
2B4 Caprolactam, Glyoxal and
Glyoxylic acid production

3C7 Rice cultivation

1.10 Improvements and Recalculations

Improvements were made to emission estimates from each sector and therefore
recalculations were completed for the full time-series. As the current inventory applied
the AR5 GWPs, the previous inventory data was converted to CO2 equivalents by using
the AR5 GWP in order to gauge the actual impacts of the improvements made. The data
shows that the current inventory estimates (excl. LULUCF) are between 0.43% and 5.3%
lower than the 2020 inventory estimates, while the estimates including LULUCF are
between 0.23% and 4.94% lower than the 2020 estimates except for 2017 when emission

were slightly higher.

The Energy sector improvements contribute the most to the reduction in the estimates in
this inventory, with an average reduction of 14 294 Gg CO:ze since 2007 compared to the
previous inventory. The LULUCF sector showed an average reduction of 16 929 Gg
COze between 2003 and 2014, after which it increases emissions by an average of
14 899 Gg COze until 2018. This then changes to a reduction of 9 832 Gg COze in 2020.
The Agriculture sector shows an increase in emissions by an average of 5 234 Gg COze
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across the time-series, while Waste emissions are reduced by an average of 7 082 Gg
COze over the same period.

1.11 Improvement Plan

A National Greenhouse Gas Improvement Programme (GHGIP) is being implemented to
Improve activity data, country-specific methodologies and emission factors used in the
most significant sectors. It is through the GHGIP that the country is working to resolve
the main challenge to the GHG inventory on available data. Table 1.4 presents a

summary of projects under implementation and the status of tasks.
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Table 1.4: List of planned improvements for South Africa’s GHG inventory

Completion

. Barriers and constraints
timeframe

Sector Improvement Priority Reason Status

Completed Tasks

Energy

Agriculture

LULUCF

CO2 and CHas fugitive emissions . 2022 Included in this inventory (2000-
. . Medium Completeness Completed .
from oil and natural gas operations inventory 2022).
Fugitive emissions from coke
production to be reported Low Transparenc Combleted 2022 Included in this inventory (2000-
separately from 2C process P y P inventory 2022).
emissions
Develop EFs, carbon content of Hiah Key category; Combleted 2022 Included in this inventory (2000-
fuels and NCVs of liquid fuels 9 Accuracy P inventory 2022).
Incorporate all background Key category; . . )
equations for the Tier 2 High Accuracy; Completed .2022 Included in this inventory (2000
: . . inventory 2022).
calculations of enteric fermentation Transparency
Estimate the HWP contribution ; Key Category; 2022 Included in this inventory (2000-
Medium Completed
based on other approaches. Accuracy inventory 2022).
The NTCSA data is not being
updated regularly and is not
Incorporate  updated National incorporating the latest land cover
Terrestrial Carbon Sinks Kev catedory: maps. This data is therefore not
Assessment (NTCSA) data to High Y 901Y: Resolved being incorporated into the
X . . Accuracy . .
improve estimates, particularly for inventory due to issues of
soils sustainability. The general carbon
stock data per land type is being
used for verification purposes.
Include CO: estimates for Accuracy; 2022 Included in this inventory (2000-
Low Completed
wetlands Completeness inventory 2022).
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Completion

. Barriers and constraints
timeframe

Sector Improvement Priority Reason Status

Included in this inventory (2000-
2022), however there are
numerous improvements that
2022 need to be made to the LULUCF
inventory data so a detailed LULUCF
improvement plan has been
developed and these ongoing
improvements are listed below.

Key category;
High Accuracy; Completed
Completeness

Included 2018 and 2020 SANLC
maps

Justify reason for use of Tier 1

methods for key categories and Medium Transparency  Completed 2022 Included in this inventory (2000-
pools and include moving to higher inventory 2022).

tiers in the improvement plan.

Included in this inventory (2000-
2022). The need for a national
Key category; Completed 2022 forest inventory was highlighted in
Accuracy inventory the report, and is listed in the
improvement plan below as an
outstanding task.

Highlight the need for a National

Forest Inventory High

Include growth of biomass of the
last 5 years in the maturity cycle in  Low Accuracy Completed
the cropland remaining cropland

2022 Included in this inventory (2000-
inventory 2022).

Included the pools for each of the

fnedngzbﬂgnggg?;t sub-categories Medium Eggur;:gtlegory, Completed ﬁ]?/izntory land classes and also included
these in the KCA.

Included in this inventory (2000-

2022). The country specific

) emission factor was assessed

Further explain the _ 2022 and it was found that it was a very
appropriateness of the country Medium Accuracy Completed . ; it i

f inventory site and condition specific factors,

specific EF for CHa for wetlands therefore the value was reverted

back to the default emissions
factor. Another country specific
factor was found to be similar to
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Completion

. Barriers and constraints
timeframe

Sector Improvement Priority Reason Status

the default factor in support of this
change.

In progress

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 completed.

Incorporated
In as data
progress becomes

available

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

Challenges in addressing external
Cross- review comments have been
cutting limited by resources and process
management. The DFFE
inventory team has increased in
size which should assist in
addressing this issue. There are
still many issues not resolved but
the inventory team is working
through them. It is an ongoing
process.

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

In Future
progress inventories

Partly  resolved. Challenges
around inclusion of further
improvements into the

Improve the improvement plan by In improvement plan are limited
incorporating all review activities High Transparency Ongoing resources and process

not addressed in current inventory progress management. Th_e DFFE
inventory team has increased in

size, but it is still taking time to
completely address all the issues.
The review outputs are included in
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Completion

. Barriers and constraints
timeframe

Sector Improvement Priority Reason

this report as a reminder of what
still needs to be completed.

Partly resolved. Additional
. explanations have been provided,
Improve explanation of Ilarge . In . . ;
. High Transparency Ongoing but there are still areas where this
changes in trends progress . .
can be improved further. Ongoing
process.
All the background equations
have been included, but average
data is still being used for the
Incorporate all background data for Key category; majority of the factors (instead of
. b ; . ) In 2024
the Tier 2 calculations of enteric High Accuracy; ; annual data) due to a lack of a
- progress inventory -
fermentation Transparency sustainable data source. Data

_ sources are being investigated
Agriculture and data will be included once it
becomes available.

Past inventory reviews have
mentioned upgrading this
information and investigating the
alternate method of calculating
potential lime use.

There is a need for an alternate . Key category; In 2024
: Medium ;
data source for Lime data Accuracy progress inventory

A  more detailed uncertainty
analysis was included for
biomass, DOM and SOC data in

Key category; In 2024 the LULUCF sector. Mapping

Accuracy progress inventory uncertainties were improved;
however these will be improved
further during the land change
improvement plan.

Complete a full uncertainty
LULUCF analysis for the Land sector, High
including area bias corrections
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Sector Improvement Priority

Completion
timeframe

Barriers and constraints

Improvement of land change data
through detailed assessment of High

Key category;

The land use
improvement
plan will be
completed

over the next
3 years so
data will be

This 2022 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

maps and tracking of land parcels Consistency :Sc?irgggtriis priority and this will be improved
available as more land change maps are
(2024 and ok_Jtalned. The 2022 SANLC map
5026 waI already assist V\_nth making
inventory) improvements. Tracking of land
’ parcels over time is the second
most important issue and training
on Collect Earth to assist in this
process is underway.
Deadwood has been included for
the forest land category. The
other land categories with woody
components are settlements and
Include deadwood in the DOM Low Completeness In 2024 perennial crops, but data is very
pool for all land categories progress limited for these land categories.

Deadwood in these categories is
assumed to be very small, but an
explanation of this will be included
in the next inventory.
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Completion

. Barriers and constraints
timeframe

Sector Improvement Priority Reason Status

This was considered in the 2022
inventory and more detailed
disturbance matrix data was
included to determine the amount
of biomass entering the DOM
2024 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.

Move to a higher tier level for DOM . Key category; In
. Medium
in forest lands Accuracy progress

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

Key category; In 2024 Project is underway so data will
Accuracy progress be included in 2024 inventory.

Tasks outstanding
Not resolved. Various methods
were compared but give varying
results. Alternative data sources

Investigate inconsistencies in lime
activity data (for lime production in
IPPU and lime  application

Cross - - . Low Consistency Planned 50 BUR have not yet been found, but it
: emission in Agriculture), explore -
cutting alternative  data  sources  or may be possible to collect further
imbrove consistenc data through the SAGERS system
P Y- in future.
Incorporate  NOx, CO, NMVOC, High Completeness Proposed 5% BUR Not resolved.

and SOx emissions

Current inventory breaks down
1A2 into 1A2a, 1A2b and 1A2-ab.

Further disaggregation of 1A2 Medium Accuracy Planned _Future . F_urther work IS require to further
inventories disaggregate this sector and have
emissions calculated per sub-

sector.
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Sector

Improvement

Priority

Reason

Status

Completion
timeframe

Barriers and constraints

More activity data for estimating

emissions associated with non- Low Accuracy Planned _Future . Research to be initiated in future.
inventories
energy fuel use
Inclusion . of methodology Future To be collated and included in
documentation/summary/approval Low Transparency Planned . .
) inventories future.
process for tier 3 methods
CO2, CHs4 and N20 from Future
spontaneous combustion of coal Low Completeness  Planned inventories Research to be initiated in future.
seams
CHa emissions from abandoned Low Completeness  Planned Future Research to be initiated in future.
mines inventories
. L Future .
Investigate pipeline transport Low Completeness  Proposed inventories Proposed but nothing planned.
Ir!vestlgate ground activities  at Low Accuracy Proposed _Future . Proposed but nothing planned.
airports and harbours inventories
Update O.f the VKT study, including Medium Accuracy Proposed _Future . Proposed but nothing planned.
segregation of on-road/off-road inventories
Cpmparlson _of_next VKT approach Low Accuracy Proposed _Future . Proposed but nothing planned.
with fuel statistics inventories
. . Future .
Segregation of military energy use. Low Accuracy Proposed inventories Proposed but nothing planned.
Future This would require a study and so
Incorporate emissions from biogas Low Completeness  Proposed inventories should be recommended as a
project under the GHGIP.
Future .
COz2 transport and storage Low Completeness  Proposed inventories Proposed but nothing planned.
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Sector

Improvement

Priority

Reason

Status

Completion
timeframe

Barriers and constraints

CO2, CH4 and N20O emissions from

Agriculture

LULUCF

combined heat and power (CHP) Medium Completeness Proposed E?/tgr:?ories Proposed but nothing planned.
combustion systems

Resources and funding are
Development of T3 methods for Low Accurac Proposed Future required to complete this study so
CTL-GTC and GTL y P inventories it will be incorporated into the

GHGIP.

A study needs to be undertaken to
Include emissions from electronics . understand emissions from this
. Medium Completeness Planned - L
industry source so it should be highlighted

as a project for the GHGIP.
Incprpprate emissions SFe Medium Completeness In Lack of data is still a challenge.
emissions progress
Improve = manure ~management Proposed project as there is a
data, including biogas digesters as Medium Accuracy Proposed 2024 roposed project :

high variability in this dataset.
a management system

Not resolved. Due to the other
Incorporate organic soils study to Future more pressing issues relating to
include emissions from organic Low Completeness  Planned . . land this was not a priority and will

: inventories .

soils be incorporated once the land

mapping system is running.

This is an activity which would
Undertake a National Forest Kev catedory: Future need to be completed by the
Inventory and include SOC in the High Y gory Proposed . . Department of Forestry, therefore
. Accuracy inventories . .
inventory the date for completion is not

known.
Complete an assessment of crop _ _ This was partially investigated in
types and _areas and investigate Medium ConS|stenc_:y, Planned _2024 this inventory; however, a proper
discrepancies between crop Comparability inventory assessment will be included in the

statistics and NLC data

land use change improvement
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Sector

Improvement

Completion

Status .
timeframe

Reason

Priority

Barriers and constraints

plan that will run over the next few

years.

Perform a more detailed

Key category;

Proposed project that could be

assessment of HWP to include a Medium Accurac Proposed considered under the GHGIP. For
wider range of products y future evaluation.
Report activity data and
parameters (e.g. half-life) used for . 2024 This will be included in the 2024
2 . ) Medium Transparency Planned ; .
HWP emission estimation for the inventory inventory.
whole time-series
Report on the frequency of the 2024 This will be included in the 2024
L ; Low Transparency Planned ; .
HWP activity data collection inventory inventory.
Currently these emissions are
. o assumed insignificant as the area
Assess if the emissions/removals A .
X o 2024 of these territories is extremely
in the overseas territories are Low Completeness Planned ;
L inventory small, but an assessment of
significant . L !
possible emissions still needs to
be explored.
. . This would require a study so will
oL e T S PSS Low Y OO proposed [UUTE, | be recommended s a project
y Y under the GHGIP.
Develop a_spatlal map O.f fuel wood . This would require a study so will
consumption based on literature to iah Key category; d Future b ded .
further  improve fuel wood Hig Accuracy Propose inventory e recommended as a project
. under the GHGIP.
consumption
Assessing the areas of peatlands
Assess the significance  of 2026 would be the first step and this
Low Completeness  Proposed ;
peatlands inventory part could be done as part of the

land use improvement plan.
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Completion

. Barriers and constraints
timeframe

Sector Improvement Priority Reason Status

This would require a study so will

Key category; Proposed be recommended as a project

Improve MCF and rate constants Medium

Accuracy under the GHGIP.
Include economic data for different Medium Key category; In 2024 Will be included in the 2024
population groups Accuracy progress inventory inventory
Include information on population .
distribution in rural and urban Medium Key category; In .2024 Insufficient data.
Accuracy progress inventory

areas as a function of income

Waste Once HWP data is improved (see

Include HWP in solid waste Medium Key category; Proposed Future above) it will be incorporated into
Completeness inventory :
solid waste.

Obtain data on waste streams and : In 2024 -

Medium Accuracy ; Insufficient data.
the bucket system progress inventory
CHs, ~ N2O emissions from 0 i m Completeness In 2024 Insufficient data.
biological treatment of waste progress inventory
COz, CHs and N:O from waste High Completeness " 2024 Insufficient data.
incineration progress inventory
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1.12 Approval and publishing process

The Biennial Transparency Report (BTR) and National Inventory Reports (NIRs) are
endorsed by the Project Steering Committee (PSC) before being submitted to the
Minister of the DFFE for approval. The PSC is chaired by the DFFE and comprises of
various state departments. Once the reports are approved by Minister, they are
submitted to the UNFCCC by the Chief Directorate for Climate Change International

Relations and Reporting and undergo an international review process.

1.13 Application of flexibility provisions

Under Paragraph 48 of the MPGs it is stated that each Party shall report seven gases
(CO2, methane (CH4), nitrous oxide (N20), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), sulphur hexafluoride (SF6) and nitrogen trifluoride (NF3));
those developing country Parties that need flexibility in the light of their capacities with
respect to this provision have the flexibility to instead report at least three gases (COz,
CH4 and N20) as well as any of the additional four gases (HFCs, PFCs, SF6 and NF3)
covered by an activity under Article 6 of the Paris Agreement, or have been previously
reported. This provision has been applied to the current inventory as South Africa is

not reporting on NF3.

Under Paragraph 57 of the MPGs it is stated that each Party shall report a consistent
annual time series starting from 1990; those developing country Parties that need
flexibility in the light of their capacities with respect to this provision have the flexibility
to instead report data covering, at a minimum, the reference year/period for its NDC
under Article 4 of the Paris Agreement and, in addition, a consistent annual time series

from at least 2020 onwards.

This provision has been applied to the current inventory. Due to data availability South
Africa is reporting a time series starting from 2000 and not 1990, that aligns with the
reference year for the country's NDC under Article 4 of the Paris Agreement.

32



1.14 Trends in GHG emissions

1.14.1 National GHG inventory Emissions for 2022

The 2022 National Inventory Document for South Africa is the country's 9th inventory
report and provides estimates of South Africa’s net GHG emissions for the period 2000
to 2022 and will be submitted to United Framework Convention on Climate Change

(UNFCCQC) to fulfil South Africa’s reporting obligations under the UNFCCC.

National emissions of CO2, CH4 and N20 and GHG precursors for 2022 are provided

in Table 1.5.Error! Reference source not found.

Emissions of GHG precursor gases (NOx, CO and NMVOCSs) are only estimated from
Biomass burning. Global Warming Potentials (GWPs)) from the 2014 IPCC Fifth

Assessment Report (AR5) were used.
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Table 1.5: Summary emission table for South Africa for 2022

IPCC 2006 category

Emissions (incl. LULUCF)
Emissions (excl. LULUCF)

Net CO;

335992.1

CH,
(Go)
2652.2

Emissions and removals

HFCs

PFCs SF6

(Gg COze)

NOx

106.6

co
(Go)
22419

NMVOC Total GHGs

211.3

(Gg COze)

435 827.7

1- Energy 365 688.0
1.A - Fuel Combustion Activities 341 775.9
1.B - Fugitive emissions from fuels 23912.1

1.C - Carbon dioxide Transport and
Storage

2 - Industrial Processes and Product
Use

2.A - Mineral Industry
2.B - Chemical Industry
2.C - Metal Industry

2.D - Non-Energy Products from
Fuels and Solvent Use

2.E - Electronics Industry

2.F - Product Uses as Substitutes for
Ozone Depleting Substances

2.G - Other Product Manufacture and
Use

2.H - Other

3 - Agriculture

392 138.4 2 258.6 65.6 59448 125.9 65.7 1.6 57.2 0.0 478 887.5
210.0 9.4 374 072.4
36.1 9.4 NE NE NE 345 274.5
173.9 0.1 NE NE NE 28797.9
NE NE
23976.1 4.3 1.4 5944.8 125.9 65.7 30 598.0
6 055.1 NE 6 055.1
1267.7 4.3 1.4 17531
15528.5 0.0 0.0 NE 125.9 15 654.6
11248 NE NE 11248
NE NE NE NE NE
NE 59448 NE 59448
NE NE NE 65.7 65.7
NA NA NA NA
24454 1362.2 48.8 1.6 57.2 53 518.7
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Emissions and removals

IPCC 2006 category HFCs PFCs SF6 NOXx (6{0) NMVOC Total GHGs

(Gg CO2e) (Go) (Gg CO2z¢)

3.A — Enteric fermentation 36 352.1
3.B — Manure management 62.2 9.6 4284.5
3.C — Rice cultivation NO NO
3.D — Agricultural soils NA 39.2 NE NE NE 10 378.1
3.E —Prescribed burning of savannas IE IE IE IE IE IE
re:i.iZu;SField burning of agricultural 17 0.0 16 572 NE 58.5
3.G —Liming 1860.7 1860.7
3.H — Urea application 584.7 584.7
fe?t.illisers Other carbon-containing NE NE
4 - LULUCF -56 146.3 393.6 7.8 105.1 2184.7 211.3 -43 059.8
4.A — Forest land -90 082.4 57.7 3.4 57.7 1421.2 150.1 -87 558.8
4.B - Cropland 3508.9 IE IE IE IE IE 3508.9
4.C - Grassland 10 576.8 25.2 2.3 42.8 713.2 55.3 11893.4
4.D - Wetland 747.9 310.6 2.1 4.4 47.6 5.7 9989.2
4.E - Settlements 258.5 0.1 0.0 0.2 2.7 0.2 263.6
4.F — Other land 19 025.4 NO IE NO NO NO 19025.4
4.G — Harvested wood products -181.4 -181.4
5 - Waste 28.9 682.1 5.9 20 698.4
5.A - Solid Waste Disposal 307.0 NE 8 596.0
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Emissions and removals

IPCC 2006 category HFCs PFCs SF6 NOXx (6{0) NMVOC Total GHGs
(Gg CO2e) (Gg) (Gg CO2e)

5.B - Biological Treatment of Solid
Waste

5.C - Incineration and Open Burning

of Waste 28.9

5.0 - Wastewater Treatment and
Discharge

3673.2 0.1 0.1 3703.8
2311.0 0.0 0.1 2328.2

International water-borne transport 1362.1 0.1 0.0 1375.7

Multilateral operations NA NA NA NA

304.4 2.7 9 246.7
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1.14.2 Trends in GHG emissions and removals since 2000
1.14.2.1 Overall emissions (excluding LULUCF)

Overall emissions (excl. LULUCF) include those from Energy, IPPU, Agriculture and
Waste. It does not include the sources and removals from land use change and

Harvested wood products, which together form the LULUCF sector.

1.14.2.2 2000 - 2022

South Africa’s GHG emissions excl. LULUCF were 489 748 Gg CO:ze in 2000 and
these decreased by 2.2% by 2022. Emissions (excl. LULUCF) in 2022 were estimated
at 478 888 Gg CO2e. The decrease in emissions compared to 2020 is attributed to the
marginal decrease in emissions across all the sectors (Energy, IPPU, Agriculture and
Waste).

Emissions (excl. LULUCF) in 2022 were estimated at 478 888 Gg CO:ze, this
represents an increase of 1,4% compared to 2020 and was influenced by increased

activities post the COVID-19 pandemic in the manufacturing sector.

Annual emissions data for South Africa from 2000 to 2022, both excluding and
including LULUCF, measured in gigagrams of carbon dioxide equivalent (Gg COze) is
shown in Figure 1.5. Notable points include a peak in emissions in 2004 at 524 903
Gg COze, a dip in 2010 with a 3.71% decrease, and a significant decline in 2020 by -
5.79%. The emissions increased in 2021 by 3.36% due to post COVID-19 economic
recovery. The data reflects South Africa's ongoing journey to balance economic

development with environmental sustainability.
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Figure 1.5: National GHG emissions (excluding and including FOLU) for South
Africa, 2000 — 2022.

1.14.2.3 Emission Trends by Sector

a. Energy
The Energy sector is the largest contributor to South Africa’ emissions (excl. LULUCF),
contributing 78% in 2022 and on average since 2000. Since 2000, the Energy sector
emissions have decreased by 2.5% with the biggest decrease (6.4%) being in 2020
due to COVID-19 lockdown restrictions. In 2021 emissions increased by 3.5% and
then dropped by 3.4% in 2022 to pandemic levels (2020). This decrease is due to a
6.5% decrease in emissions from the Energy Industries sub-sector, which on average

accounts for 67% of the Energy sector emissions (Figure 1.6).

b. IPPU
In 2022 the IPPU sector produced 30 598 Gg CO:ze which is 6.4% of South Africa’s
emission (excl. LULUCF). The IPPU sector produces CO:2 emissions (78.4%),
fluorinated gases (20.0%) and smaller amounts of CH4 (0.4%) and N20 (1.2%). COz2
and any other emissions from combustion of fuels in these industries are reported
under the energy sector. The largest source category is the Metal industry category.
which contributes 51.2% to the total IPPU sector emissions. The Mineral industry and
the Product used as substitutes for ozone depleting substances subsectors contribute

19.8% and 19.4%, respectively, to the IPPU sector emissions.
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IPPU sector emissions are estimated to 2 183 Gg COze (-6.7%) lower than the
emissions in 2000 and is attributed to the decline in global demand for Iron and Steel,
and Aluminium, resulting metals production to decline by 39.0%. The chemicals
industry also declined (-31.4%) whereas the local demand for cement increased
dramatically from 2000 resulting in increased emissions from 2000 by 2 081 Gg COze

in Cement Production and Non-Energy Product Use from Fuels and Solvents.

c. Agriculture
The Agriculture sector contributed between 10% and 12% to the total emissions (excl.
LULUCF) between 2000 and 2022. The overall emissions have declined by 8.9% since
2000. The main driver of change in the Agriculture sector is the livestock population.
Livestock have input into the Enteric fermentation, Manure management, as well as
Direct and Indirect N2O emissions from managed soils. Enteric fermentation emissions
show a declining trend due to a decline in livestock population. Dairy cattle, pigs and
poultry are the largest contributors to Manure management emissions, and with

increasing poultry numbers these emissions increase over the 22- year period.

The Agriculture sector produced 53 519 Gg COze (excl. LULUCF) in 2022. Livestock
contributed 76% to the Agriculture emissions in 2022, and the largest contributor to
this category is CHa4 from Enteric fermentation (68%), while Manure management
contributed (8%) to the total livestock emissions. Agricultural soils contributed 19 % to
the total Agriculture emissions, while the least emissions were from Liming (3%), Urea
application (1.1%) and Field burning of agricultural residues (0.1%).

d. LULUCF
The LULUCF sink was estimated at 43 060 Gg COze in 2022. Forest lands were
estimated to have a sink of 87 559 Gg COze, with 62% of this being due to land being
converted to Forest lands. The conversion of Grasslands to Forest land (mainly
woodlands) accounted for 86.3% of the total land conversion sink. All other land
categories were sources of emissions with Other lands contributing the most (42.5%)
to this source, followed by Grasslands (26.6%). All the emissions for Other lands were
from land being converted to bare ground and the largest conversion was low

shrublands to bare ground.

The LULUCF sector showed an increase of 56.3% in its sink since 2000. The sink
increased by 17.9% since 2020. The sink was reduced between 2015 and 2018, and
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these changes were brought about by the change in land conversions introduced by
the 2014-2018 change maps. During this period there was an increase in the
emissions from Grasslands (due mainly to conversion between low shrubland and
grasslands) and Croplands. The increased Cropland emissions were attributed to an
increase in conversion of Forest land to Cropland and conversions between perennial
and annual crops. These increased emissions led to a reduction in the sink during this

period.

Grasslands were estimated to be a small sink between 2000 and 2014, but the trends
show that from 2015 onwards the become a source of emissions. This is due to the
conversions between low shrublands and grasslands, however this is one of the
categories that can be impacted by seasonal variation. The land change improvement
plan will investigate these changes further over the next few years in the aim of better
understanding the changes and reducing the uncertainty.

The trends also show an increase in the Forest land sink. There is an increase in
conversion of Grassland to Forest land, mainly grasslands to woodlands, which also
supports the findings of a reduced Grassland sink. Thickets are an important sink in
the Forest land category and the sink is seen to be fairly stable, however thickets are
the land category that showed the most change in the land change maps due to
reclassification, so the improvement plan will interrogate this further.

e. Waste
In South Africa the total Waste sector emissions for 2022 were 20 698 Gg COz2e. Most
of these emissions are from Wastewater treatment and discharge contributing 9247
Gg CO2e (44.1%) of the total Waste sector emissions. Solid waste disposal
contributed a further 8 596 Gg CO2e (41.5%) of waste emissions while biological
treatment of solid waste contributed 2 530 Gg CO2e (12.2%). Emissions from

Incineration and Open Burning of Waste were estimated to be 325 Gg COze (1.57%).

Solid waste disposal emissions have increased 47.6% since 2000. Incineration and
open burning of waste emissions increased by 53.1% since 2000, while emissions
from Wastewater treatment and discharge increased slightly across the time series.
This overall increase in emissions is largely driven by increases of 35.6% in Domestic
wastewater treatment and discharge emissions, whilst there was a 9.4% decline in

Industrial wastewater treatment and discharge emissions.

40



600 000

500 000

400 000

300 000

200 000

Gross emissions (Gg CO.e)

100 000

2
o

8 ~

=] o

~

2000
2001
2002
2003
2004

8 8 5 8&
R (S

2009

-
L)
o~

2013

1
~

2012
2015
2016
2017
2018
2019
2020
2021
2022

WEnergy MIPPU = Agriculture ™ Waste

Figure 1.6: Trend in emissions by sector for 2000 to 2022.

1.14.3 Emission Trends by Gas
1.14.3.1 Carbon Dioxide (COz2)

CO:z is the largest contributor to South Africa’s emissions; followed by CH4 and then
N20. CO2 emissions contributed 81.9% (excl. LULUCF) to South Africa’s emissions
in 2022. The majority of CO2 emissions are from the Energy sector, contributing an
average of 92.7% (excl. LULUCF) to the total CO2 emissions between 2000 and 2022.
The IPPU sector’s contribution (excl. LULUCF) is an average of 6.8% of the total CO:2
emissions between 2000 and 2020, while the Agriculture sector contributed an
average of 0.6%. The trend and contribution of each sector to CO2 emissions can be
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Figure 1.7: Trend and sectoral contribution to CO> emissions (excl. LULUCF), 2000
—2022.

1.14.3.2 Methane (CHa)

The trend and contribution of all the sectors to the total CH4 emissions in South Africa
are shown in Figure 1.8. CH4 emissions (excl. LULUCF) only increased by 0.02%
between 2000 and 2022. The Enteric Fermentation from Agriculture and Solid Waste
Disposal from Waste were the major contributors to the total CH4 emissions in 2022.
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Figure 1.8: Trend and sectoral contribution to the CH, emissions, 2000 — 2022.

1.14.3.3 Nitrous oxide (N20)

The contribution of all the sectors to the N2O emissions is shown in Figure 1.9. The
main contributor to N2O emissions is the Agriculture sector followed by Energy sector,
contributing 74.4% and 14.4% (excl. LULUCF) respectively. N2O emissions for 2022
from IPPU sector have decreased by 74.0% since 2000.
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Figure 1.9: Trend and sectoral contribution to NoO emissions in South Africa, 2000 — 2022.

1.14.3.4 F gases

Estimates of HFC and PFC emissions were only estimated for the IPPU sector in
South Africa (Figure 1.10). F-gases contributed 1.3% to overall emissions (excl.
LULUCF) in 2022 and emission estimates vary annually. This time-series is not
consistent as there is no data prior to 2005. The emissions increase from 2011 is due
to the addition of data on HFC emissions from air conditioning, foam blowing agents,
fire protection and aerosols. The elevated F-gas emissions are therefore not
necessarily due to an increase in emissions but rather due to the incorporation of new

categories.

PFCs are produced during the production of aluminium. The Aluminium production
data were updated for the years 2014 onwards and the updated data were an order of
magnitude lower than the previous years, resulting in the decline in the PFC
emissions. There was a sharp decline in emissions from the Metal industry between
2007 and 2009 and this is attributed to reduced production caused by electricity supply
challenges and decreased demand following the economic crisis that occurred during
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2008/2009. Increases in 2011 and 2012 were due to increased emissions from
aluminium plants due to inefficient operations, due to switching on and off at short

notice due to rotational electricity load shedding.
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Figure 1.10: Trend in F-gas emissions in South Africa, 2000 — 2022.

1.14.4 Trends in Indirect GHG Emissions

The trend in emissions of CO, NOx and NMVOCs is shown in Table 1.6. These
emissions were estimated for biomass burning only, and as the emissions include

wildfires as well as controlled fires, there is annual variability.
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Table 1.6: Trends in indirect GHG emissions between 2000 and 2022.

NOx cO NMVOC
(Go)
98.3 1994.2 187.2
121.3 2446.9 228.7
136.8 2775.0 259.8
82.5 1 755.8 171.0
87.9 1833.6 176.0
141.4 2908.0 275.7
119.9 2473.1 235.1
103.5 2371.6 242.2
127.9 2799.2 277.2
100.8 2119.8 204.5
127.9 2613.1 246.2
118.1 2 350.0 217.4
118.0 2 450.2 233.3
93.0 1981.2 193.5
105.5 2251.8 219.8
76.3 1555.6 147.9
44.8 945.2 91.9
83.6 1710.8 163.0
90.3 1915.6 187.4
80.9 1741.1 172.7
80.3 1666.3 161.6
140.7 2897.5 279.3
105.1 2184.7 211.3




1.14.5 Time-Series Consistency

Time-series inconsistencies were noted in the Energy and IPPU sectors.

1.145.1 1Ala Electricity and heat production

The time-series for 1Ala Electricity and heat production is incomplete with regards to
fuel consumption data for diesel from other electricity producers prior to 2019. In the
last two years diesel has not contributed more than 0.6% to the total fuel consumption

for other electricity producers.

Additionally, the time-series is not consistent because from 2019 onwards data from

the SAGERS is used as it is regarded to be more accurate.

1.145.2 1A1lb Petroleum refining

The time-series for 1Alb Petroleum refining is incomplete with regards to fuel
consumption data for diesel, natural gas, MRG and LPG prior to 2019. In the last two
years these fuels have not contributed more than 8% to the total fuel consumption for
the sub-category. Additionally, the time-series is not consistent because from 2019
onwards data from the SAGERS is used as it is regarded to be more accurate.

1.14.6 For IPPU:

The Other Process Uses of Carbonates is a new category introduced to the
inventory in 2018. This has resulted in an inconsistent time series as historical data is
unavailable currently. The time series consistency will be updated as industry

continues to report in future via the SAGERS Portal.

Ferroalloys production (.C.2): The time series is not consistent due to a change in data
sources in 2018 and 2019. From 2020 industry reported via the SAGERS through the

GHG Reporting Programme brought better consistency

Hydrogen Production (2.B.8.g): The time series is not consistent as hydrogen
production is a new category added in 2018. Historical data is not available. The time

series will be built on in future as more data becomes available.
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Aerosols (2.F.4). Time series is not consistent over the full 20-year period as emission
data for this sub-category is only available from 2011. Due to a lack of consistency in

data availability, activity data was assumed to be the same from 2016.

1.15 SECTORAL ANALYSIS

1.15.1 Energy

The primary energy supply for South Africa is dominated by coal and crude oil. South
Africa’s energy intensity is high mainly due to the economy being dominated by large-
scale, energy-intensive primary minerals beneficiation industries and mining
industries. Furthermore, there is a heavy reliance on fossil fuels for the generation of
electricity and to produce a significant proportion of the liquid fuels consumed in the

country.
South Africa’s Energy sector inventory includes:
« Exploration and exploitation of primary energy sources;

o Conversion of primary energy source into more useable energy forms in

refineries and power plants;
e Transmission and distribution of fuels; and

« Final use of fuels in stationary and mobile applications.

The Energy sector is South Africa’s largest emitting sector. This sector is the largest
source of CO2 emissions and the second largest source of N20O emissions mainly

because of Fuel Combustion activities.

1.15.1.1 Trends

Total emissions from the Energy sector for 2022 are shown in Table 1.7. Emissions
from Fuel Combustion activities accounted for 92% of the Energy sector emissions,
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with Energy Industries accounting for 65 % of emissions from Fuel Combustion

activities.

Table 1.7: Summary of emissions from the Energy sector in 2022

Greenhouse gas source and

sink categories

1. ENERGY 365 688 210 374 061
1A Fuel combustion activities 341776 36 1011 9 2 487 345 274

1B Fugitive emissions from 23912 174 4870 0 5 28 787

1C CO; transport and storage NE NE NE NE NE NE

fuels

The changes in Energy sector emissions since 2000, at an aggregated level, are
shown in Figure 1.11. The impact of stringent lockdown restrictions in 2020, due to the
COVID-19 pandemic, is seen in the drop in emissions. Thereafter emissions increased
in 2021 as less stringent measures were put in place in the first half of the year and all
restrictions were then revoked for the remainder of the year.
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Figure 1.11. Trend in annual change in the total energy emissions in South Africa, 2000 — 2022.
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The highest percentage increase in emissions since 2000 was experienced by the
Transport and the Manufacturing industries and construction sub-sectors. This is due
to a growing population and to growth in the manufacturing industry resulting in
increased energy demand. Similarly, since 2020 the Manufacturing industries and
construction sub-sector experienced the highest increase in emissions. This was
because of increased demand in production following a temporary drop in 2020

caused by stringent lockdown restrictions.

The highest percentage decrease in emissions since 2000 was experienced by the
Other Sectors sub-sector mainly due to a significant decrease in emissions from
households due to increased electrification across the country since 2000 as well as

an increase in residential solar installations.

1.15.1.2 Methods and data

Emissions for the Energy sector was estimated with a sectoral approach. Table 1.8 a

summary of the methods and emission factors applied to each subsector.

Table 1.8: Summary of methods and emission factors for the energy sector and an
assessment of the completeness of the energy sector emissions.

GHG Source and sink

category

Emissio

Fuel combustion activities

Energy industries

a. Main activity
electricity and T2 Cs T1 DF T1 DF NE NE NE
heat production

NE

b. Petroleum T1, DF,

1A1 [ 5 cs TL DF Tl DF NE NE NE

NE

c. Manufacture

of solid fuels

and other T3 CS T3 CS T3 CS NE NE NE
energy

industries

NE
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GHG Source and sink

category

Manufacturing

VA4 industries and T DF, T1 DF T1 DF NE NE NE NE
. T2 CS
construction
Transport
a. Civil aviation T1 CS T1 DF T1 DF NE NE NE NE
b. Road s 11 DF T1I DF NE NE NE NE
transportation
2CH ¢ Railways T2 €S T1 DF T1I DF NE NE NE NE
d. Water-borme r, -5 11 D T1I DF NE NE NE NE
navigation
. Other NO NO NO Nno NoNO  NO
transportation 0]
Other sectors
a. Commercial/ T1, DF,
Institutional T2 ¢s '+ DF Tl DF NE NE NE NE
b. Residential T DF, T1 DF T1 DF NE NE NE NE
1A4 e T2 CS
c. Agriculture/
Forestry/ T1, DF,
Fishing/ Fish T2 cs T1 DF T1 DF NE NE NE NE
farms
Non-specified
(A a. Stationar TL DF, T1 DF T1 DF NE NE NE NE
' y T2 CS
b. Mobile IE IE IE IE IE IE IE
Fugitive emissions from fuels
Solid fuels
a. Coal mining ., cs T2 cs
and handling
e b. Uncontrolled
combustion and NE NE NE NE NE NE NE
burning coal
dumps
c. Solid fuel
transformation T1 DF T1 DF T1 DF NE T1 NE NE
1B2 Oil and natural gas
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GHG Source and sink

category

Emissio
Emissio
Emissio

a. Oil T3 T3 T3 NE NE NE

b. Natural gas T3 T3 T3 NE NE NE

Other
emissions
from energy
production

T3 T3 NO NE NE NE

NE

Carbon dioxide transport and storage

Injection and storage

a. Injection NE

b. Storage NE

Transport of CO»
a. Pipelines NE
1C1 _
b. Ships NE
c. Other NE

Other NE

1.15.1.3 Reference and sectoral approach comparison

The emissions reported for Fuel combustion activities are estimated using the Sectoral
Approach. The Reference Approach was also used estimate emissions and the
comparison of the two approaches is shown in Figure 1.12. The comparison is done
until 2020 in accordance with the latest energy balance data from the DMRE. The
Reference Approach resulted in higher estimates than the Sectoral Approach, as was
the case with previous inventories. On average the Sectoral Approach has resulted in
estimates that are 19% lower since 2000.
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1.15.1.4 Recalculations

Recalculations were performed for the Energy sector because of the following

reasons:

e The use of country-specific emission factors for commonly used liquid and gas
fuels. The emission factors result from a study that was completed in 2022.
Emissions from the entire time-series were recalculated for the applicable Fuel

combustion activities.

o« Estimates from 1A2 were recalculated based on data from SAGERS and
disaggregated to include emissions from 1A2a Iron & Steel, 1A2b Non-ferrous
Metals and 1A2-ab the remainder of 1A2.

e Inclusion of emissions from charcoal and coke production under 1B1c for the

entire time-series.
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« Recalculation of 2019 and 2020 emissions estimates, where applicable?,
based on the updated activity data from the energy balance.

The improvements mentioned above resulted in the current inventory being 2.3%

lower than the previous inventory estimates (Figure 1.13).
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Figure 1.13: Recalculations for the Energy sector between 2000 and 2022.
1.15.1.4 Planned improvements

Improvements planned for the Energy sector are as follows:

e Moving to country-specific CO2 factors for key solid fuels. A study was initiated
in 2023 to determine the country-specific carbon contents, NCVs and emission

factors for commonly used solid fuels.
e Improving activity data for fuel wood consumption in different sub-sectors.

« Including emissions from abandoned mines and spontaneous combustion.

1 This only affects categories 1A4 and 1A5
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« Disaggregating the uncertainty assessment to align with the disaggregation

used for key category analysis.

1.15.2 IPPU

The IPPU sector includes non-energy related emissions from industrial processing
plants. The main emission sources are released from industrial processes that
chemically or physically transform raw materials and thereby release GHGs, (e.g.,
ammonia products manufactured from fossil fuels), GHG emissions released during
these processes are COz, CH4, N20, HFCs, PFCs and SFe.

The following industrial processes are included in the estimation of emissions from
South Africa’s IPPU sector:

Cement Production Hydrogen Production

Lime Production Other Chemicals

. Production of steel from iron and
Glass Production
scrap steel

Other Product Uses of Ferroalloys Production

Carbonates

Ammonia Production Aluminium Production
Nitric Acid Production Lead Production
Carbide Production Zinc Production
Titanium Dioxide Production Vanadium Production
Soda Ash Production Lubricant Use

Petrochemical and carbon black

production Paraffin Wax Use

Product Uses as Substitutes for
Ozone Depleting Substances

HFCs and PFCs are used in many products and in refrigeration and air conditioning
equipment. PFCs are also emitted because of anode effects in aluminium smelting.

Therefore, the IPPU sector includes estimates of PFCs from aluminium production,
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and HFCs from refrigeration and air conditioning. SFs is also included in IPPU due to
the use of electrical equipment.

The estimation of GHG emissions from non-energy sources is often difficult because
they are widespread and diverse. The difficulties in the allocation of GHG emissions
between fuel combustion and industrial processes arise when by-product fuels or
waste gases are transferred from the manufacturing site and combusted elsewhere in

different activities.

The performance of the economy is the key driver for trends in the IPPU sector. The
South African economy is directly related to the global economy, mainly through
exports and imports. South Africa officially entered an economic recession in May
2009, which was the first in 17 years. Until the global economic recession affected

South Africa in late 2008, economic growth had been stable and consistent.

As a result of the recession, GHG emissions during that period decreased across
almost all categories in the IPPU sector. Since then, GDP annual growth has slowed
compared to growth before the recession. The Covid 19 pandemic caused economic
growth to decline during 2020, especially during the second half of the year when
lockdown measures where stricter. During 2021 and 2022 economic growth recovered
to pre-covid figures.

During 2022 South Africa moved away from Tier 1 reporting towards Tier 2 and Tier 3
calculations. In certain sectors, this made quite a difference. The Metal Industry was
affected most, but the accuracy has improved. The 2023 Verification programme also
enhanced accuracy of Tier 3 reporting. Due to these changes, comparison with

historical figures is compromised in the short term.

The largest source of emissions in the IPPU sector in South Africa is the production of

ferroalloys, iron and steel followed by cement production.

1.15.2.1 Trends

In 2022 the IPPU sector produced 30 598 Gg COze which is 6.4% of South Africa’s
emission (excl. LULUCF). The IPPU sector produces CO:2 emissions (78.4%),
fluorinated gases (20.0%) and smaller amounts of CH4(0.4%) and N20 (1.2%) (Table
1.9). Carbon dioxide and any other emissions from combustion of fuels in these

industries are reported under the Energy sector. The largest source category is the
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Metal industry category. which contributes 51.2% to the total IPPU sector emissions.
The Mineral industry and the Product used as substitutes for ozone depleting
substances subsectors contribute 19.8% and 19.4%, respectively, to the IPPU sector
emissions. Iron and steel production and Ferroalloys production are the biggest CO:2
contributors to the Metal industry subsector, producing 6 307 Gg CO2 (40.3%) and 8
081 Gg CO2 (51.6%) respectively to the total metal industry GHG emissions.

Table 1.9: Summary of the estimated emissions from the IPPU sector in 2022 for
South Africa.

N20 HFCs PFCs SFs
GHG source categories
Gg COze

23976
2.A Mineral industry 6 055

2.B Chemical

industry

2.C Metal industry 15529

2.D Non-energy

products from fuels and

solvents

2.E Electronic

industry

2.F Product uses as
substitute ODS

2.G Other product

manufacture and use

2.H Other
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Even though the South African economy recovered after the COVID-19 pandemic,
estimated emissions from the IPPU sector are 2 183 Gg COze (-6.7%) lower than the
emissions in 2000 (

Table 1.10). The decline can be attributed to the decline in metals production (-39.0%),
specifically Iron and Steel production and Aluminium production. This can be ascribed
to a decrease in global demand. The decline in the chemicals industry also made a
huge difference (-31.4%). Cement production and Non-energy product use from fuels
and solvents increased emissions from 2000 by 2 081 Gg COze. The local demand for

cement increased dramatically from 2000.

Table 1.10 shows that IPPU emissions increased by 18.0% between 2000 and 2006,
after which there was a 13.6% decline to 2009. This decrease was mainly due to the
global economic recession and the electricity crisis that occurred in South Africa during
this period. From 2010 emissions increased due to an increase in the metal industry
and products used as substitutes for ozone depleting substances subsectors. The

economy was also beginning to recover from the global recession.

Emissions decreased from 2016 as demand for South African chemical and metals
dropped. COVID-19 also had a major local and international impact between 2020 and
2021.

Table 1.10: Summary of the change in emissions from the IPPU sector between
2000 and 2022

Emissions Difference Change
(Gg COze) (Gg CO2e) (%)
2000 2020 2022  2000-2022 2020-2022 2000-2022 2020-2022

D RS 4371 4774 6055
industry

2A1 C_ement 3871 3796 5023 1152 1227 29,8 32,3
Production

2A2 Lime

GHG source
categories

. 426 715 694 268 -21 62,8 -3,0
Production
2A3  Glass 154 191 117 37 157,5 23,9
Production
2A4 Other
Process Uses NE 109 147 38 34,7
of Carbonates
2.B
Chemical 2557 2 247 1753 -804 -494 -31,4 -22,0

industry
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Emissions Difference Change
(Gg CO2e) (Gg CO2e) (%)
2000 2020 2022  2000-2022 2020-2022 2000-2022  2020-2022

GHG source
categories

2B1 Ammonia
Production

2B2 Nitric
Acid C C C
Production

2B5 Carbide
Production

2B6 Titanium
Production

2B7 Soda Ash
Production

2B8f

Petrochemica

| and Black C C C
Carbon

Production

2B8g
Hydrogen NE C C
Production

2B10 Other NE C C

2.C Metal

. 25658 12391 15655 -10 003 3263 -39,0 26,3
industry

2C1 Iron and
Steel 15 334 3854 6 307 -9 027 2453 -58,9 63,6
Production

2C2
Ferroalloy 8 084 7 233 8 081 -3 848 0,0 11,7
Production

2C3
Aluminium 2116 1261 1259 -857 -2 -40,5 -0,1
Production

2C5 Lead

Production 5 / 7 -8 1 -52,4 9,0

2C6 Zinc

. 108 37 0 -108 -37 -100,0 -100,0
Production

2.0 Non-
energy
products from 196 84 1125 929 1041 474,1 12455
fuels and
solvents

2D1 Lubricant

189 82 516 327 434 173,6 527,5
Use

2D2 Paraffin

7 1 609 602 608 8091,2 43 042,8
Wax Use

2.E
Electronic NE NE NE
industry

2.F NE 5284 50945 5945 661 12,5
Product uses
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Emissions Difference Change
(Gg COze) (Gg COze) (%)
2000 2020 2000-2022 2020-2022 2000-2022  2020-2022

GHG source
categories

as substitute
OoDS

2F1
Refrigeration
and Air
Conditioning
2F2 Foam
Blowing
Agents

2F3 Fire
Protection

2F4 Aerosols

2.G Other
product
manufacture
and use

2.H Other

1.15.2.2 Methods and data

A summary of the methods and emission factors applied to each subsector of IPPU is
shown in Table 1.11 below.
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Table 1.11: Summary of methods and emission factors for the IPPU sector and an assessment of the completeness of the IPPU
sector emissions
NMVO

C
GHG Source and sink

category

Emissio
Emissio

Emissio
Emissio
Emissio
Emissio

A Mineral industry

Cement production T2 CSs NE NE NE NE NE

Lime production T3 CS NE NE NE NE NE
Glass production T3 CSs NE NE NE NE NE

Other process uses
T3 CS NE NE NE NE NE

of carbonates

Chemical industry

Ammonia production T3 CS T3 CS NE NE NE NE NE

Nitric acid production NE NE T3 CSs NE NE NE NE
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GHG Source and sink

Sl o o o o o o
(2 () () (%)) (%)) %))
@ D D & & D
< < < S S =
L L L L L L
Adipic acid
3 ) NO NO NO NO NO NO NO
production
Caprolactam, glyoxal
and glyoxylic acid NO NO NO NO NO NO NO
production
. Carbide production T3 CSs T1 DF NE NE NE NE NE
Titanium dioxide
T3 CSs NE NE NE NE NE NE
production
. Soda Ash production T3 CS NE NE NE NE NE NE
H Methanol NO NO NO NO NO NO NO
H Ethylene NO NO NO NO NO NO NO
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GHG Source and sink

category

Ethylene Dichloride

Emissio

~n FAantAw

Emissio

Emissio

Emissio

Emissio

Emissio

fe] and Vinyl Chloride NO NO NO NO NO NO NO
Monomer
ﬂ Ethylene Oxide NO NO NO NO NO NO NO
H Acrylontrile NO NO NO NO NO NO NO
Petrochemical and
S carbon black T1 DF T1 DF NE NE NE NE NE
production
ﬂ Hydrogen Production T3 CS NE NE NE NE NE NE
Fluorochemical
) NO NO NO NO NO NO NO
production
Other T2 CSs T2 CS NE NE NE NE NE NE NE NE
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GHG Source and sink

category

Metal industry

Iron and steel

Emissio

Emissio

Emissio

Emissio

Emissio

Emissio

1 ] T3 (o NE NE NE NE NE NE
production

72 Ferroalloy production T3 Cs T3 CsS NE NE NE NE NE
Aluminium

3 ] T3 (o NE T3 cs NE NE NE NE
production
Magnesium

4 _ NO NO NO NO NO NO NO NO
production

s} | Lead production T1 DF NE NE NE NE

51 Zinc production T1 DF NE NE NE NE

Non-energy products from fuels and solvents
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GHG Source and sink

category

Emissio
Emissio
Emissio
Emissio
Emissio
Emissio

NE NE NE NE

=
)
M

Lubricant use T

)
A

Paraffin wax use T1 NE NE NE NE NE NE

Solvent use

Electronics industry

Integrated circuit or

semiconductor

72| TFT flat panel display NE NE NE NE NE NE NE
< Photovoltaics NE NE NE NE NE NE NE
Z5 Heat transfer fluid NE NE NE NE

Product uses as substitute ODS
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GHG Source and sink

category o o o o o o
o 4 ‘0 n n ‘n 7
@D & & & 2 &
S = = (S (S =
w (I L L w L
Refrigeration and air T2a,
1 o NE DF NE NE NE NE NE
conditioning T2b
Foam blowing agents NE T1 DF NE NE NE NE NE
Fire protection NE T1 DF NE NE NE NE NE
T1la,
Z5 Aerosols DF NE NE NE NE NE
T2a
Solvents NE NE NE NE NE NE
G Other product manufacture and use
Electrical equipment NE NE NE NE NE NE
SF6 and PFCs from
2 NE NE NE NE NE NE
other product uses
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GHG Source and sink

category

N.O from product

uses

=
7
2
(S
L

Emissio

Emissio

Emissio

Emissio

Emissio

Pulp and paper

1 B NE NE NE NE NE NE
industry
Food and beverage

2 NE NE NE NE NE NE

industry
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1.15.2.3 Recalculations

Through the introduction of the NGER in 2017 (DEA, 2017a), amendments to these
regulation in 2020 (DEFF, 2020) as well as the introduction of the SAGERS, the GHG
reporting tool, there have been various additions to the inventory as well as
recalculations up to 2020. During 2020 a major change was the introduction of Tier 2
and Tier 3 calculation methods as far as possible. This did lead to improved accuracy
of the inventory. An external verification process was launched for key emission
contributors which increased the level of accuracy. The accuracy improvement has

not been quantified.

No categories were added from 2020.

1.15.3 Agriculture
1.15.3.1 Trends

In 2022 the Agriculture sector produced 53 519 Gg COz2e which is 11% of South
Africa’s total emissions. The largest source category in 2022 is Enteric fermentation
caegory which contributed 36 352 Gg CO:ze, 68% to the total agricultural sector
emissions. Overall decreasing trend, the total emissions were 9% lower in 2022
compared to 2000 levels, this is due to decrease in livestock population numbers
(Figure 1.14).
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Figure 1.14: The overall AFOLU emissions for South Africa between 2000 — 2022

GHG emissions and removals from Agriculture sector are reported separately. The
main categories included in the emission estimates for the agriculture sector are
shown in Table 1.12. These are based on the IPCC 2006 Guidelines.

Table 1.12: List of IPCC categories included in AFOLU sector emissions inventory

IPCC Category Category name Included
3A Enteric fermentation v
£]:] Manure management v
3C Rice cultivation NO

Direct N20 emissions from managed soils v
Indirect N20 from managed soils v
Prescribed burning of savannahs IE
Field burning of agricultural residues v
Liming v
Urea application v
Other carbon containing fertilisers NE
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Livestock included are dairy cattle, other cattle, sheep, goats, horses, mules
and asses, swine and poultry. Emissions from ruminants in privately owned
game parks were excluded due to comments made during the UNFCCC

review.

Rice cultivation is not included. Food and Agriculture Organization (FAO)
statistics indicate that there is a small area of rice cultivation in South Africa
and therefore in the UNFCCC review it was indicated that this should be
investigated and included if necessary. Discussions with various experts at the
ARC suggests that there have been some small experimental plots for rice
cultivation, but the precise area was not known but it is thought to be less than

50 ha. For this reason, rice cultivation is considered insignificant.

Emissions from fuel combustion in this sector are not included here as these
falls under Transport (category 1A4c Agriculture/forestry/fisheries) in the

Energy sector subsector.

1.15.3.2 Methods and data

The IPCC 2006 methodology (IPCC, 2006) is applied in this sector, with a few updated
methodologies being taken from the IPCC 2019 Refinement of the 2006 Guidelines
(IPCC, 2019). Default constants and emission factors are also sourced from these two
guideline documents, with details being provided in the methodology sections within
each category section. Table 1.13 shows the methods and types of emission factors

used in the Agriculture inventory.
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Table 1.13: Summary of methods and emission factors for the Agriculture sector and an assessment of the completeness of the
Agriculture sector emissions.

(e07] CHa N20

applied factor applied factor applied factor

GHG Source and sink category Method Emission Method | Emission | Method | Emission

3.A Enteric fermentation

3.A.1- Cattle
3.A.1.a - Dairy cows NA NA T2 CsS NA NA NA NA NA NA
3.A.1.b - Other cattle NA NA T2 CS NA NA NA NA NA NA
3.A.2 - Sheep NA NA T2 CsS NA NA NA NA NA NA
3.A.3 - Swine NA NA T2 CS NA NA NA NA NA NA
3.A.4 - Other
3.A.4.a - Buffalo NA NA NO NO NA NA NA NA NA NA
3.A.4.b - Camels NA NA NO NO NA NA NA NA NA NA
= 3.A.4.d - Goats NA NA T2 CsS NA NA NA NA NA NA
g 3.A.4.e - Horses NA NA T1 DF NA NA NA NA NA NA
g 3.A.4.f — Mules and Asses NA NA T1 DF NA NA NA NA NA NA
% 3.B Manure management
3.B.1- Cattle
3.B.1.a - Dairy cows NA NA T2 CS T2 DF NE NA NA NE
3.B.1.b - Other cattle NA NA T2 CsS T2 DF NE NA NA NE
3.B.2 - Sheep NA NA T2 CS NO NO NE NA NA NE
3.B.3 - Swine NA NA T2 CsS T2 DF NE NA NA NE
3.B.4 - Other
3.B.4.a - Buffalo NA NA NO NO NO NO NE NA NA NE
3.B.4.b - Camels NA NA NO NO NO NO NE NA NA NE
3.B.4.d - Goats NA NA T2 CsS NO NO NE NA NA NE
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(e07] CHa N20

GHG Source and sink category Method Emission Method | Emission | Method | Emission NOx NHs
applied factor applied factor applied factor
3.B.4.e - Horses NA NA T2 CS NO NO NE NA NA NE
3.B.4.f — Mules and Asses NA NA T2 CS NO NO NE NA NA NE
3.B.4.g - Poultry NA NA T2 () T2 DF NE NA NA NE
3.B.5-Indirect N20 emissions
3.C— Rice cultivation NO NO NO

3.D —Agricultural soils

3.D.1 - Direct N20 Emissions
from managed soils

Synthetic fertilizers NA NA T1 DF NA NA
_Anlmal waste added to NA NA m DE NA NA
soils
Other organic fertilizers NA NA T1 DF NA NA
Urlne. an(.:i dung deposited NA NA m DE NA NA
by grazing livestock
Crop residues NA NA Tl DF NA NA
3.D.2 - Indirect N:0
Emissions from managed
soils
Atmospheric deposition NA NA T1 DF
Nitrogen leaching and runoff NA NA T1 DF
3.E — Prescribed burning of
savannas
Prescribed burning of NE NE NE

savannas

3.F - Field burning of
Agricultural residues
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(e07] CHa N20

applied factor applied factor applied factor

GHG Source and sink category Method Emission Method | Emission | Method | Emission NOx

Field burning of Agricultural

. T2 DF, CS T2 DF, CS T2 DF, CS
residues

3.G - Liming

Liming T1 DF NA NA NA

NA

NA

NA

3. H - Urea application

Urea application T1 DF NA NA NA

NA

NA

NA

3.1 - Other carbon
containing fertilisers

Other carbon containing

NE NE NE
fertilisers

3.J - Other

Other NE NE NE
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1.15.3.3 Recalculations

Agriculture and LULUCF were split into separate chapters within the NIR. All the other
land category (Forest land, Grassland, Wetland and Settlement) non-CO2 biomass
burning emissions were removed from agriculture sector and incorporated into the
LULUCF sector. The agricultural burning emissions, which in this inventory were
assumed to be emissions from pre-harvest burning of sugarcane, were incorporated

into category 3F (Field burning of agricultural residues).

The AFOLU sector undergoes ongoing enhancements that result in recalculations and
substantial modifications have been made to this sector. The improvements and their
impact on the total changes in the 2022 estimates are detailed below (Figure 1.15).
The recalculations for the Agriculture sector led to an increase of 20% increase in the
estimates over the times series. The recalculations resulted in a 20% increase in the

2022 estimates for agriculture, primarily attributed to significant improvements.
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Figure 1.15: Change in Agriculture emission estimates due to recalculations since
2020 submission.
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In addition, the weighting is applied to the emission factors and not to the population
data as was done in the previous inventory. Emissions were therefore recalculated for
the entire time series and led to a 59.1% increase (79.8% for manure CH4 emissions)
in emissions compared to the previous inventory. The calculation of lime application
emissions per crop type was based on crop area data and application rates. This
involved utilizing crop area estimates in combined with application rates sourced from
Tongwane et al. (2016). However, this approach resulted in an estimate exceeding 3
million tons of lime in 2008, in contrast to the 1.5 million tons reported by the Fertiliser

Association of South Africa.

1.15.34 Planned improvements

Planned improvements and recommendations are given in Table 1.14 below. These

will be prioritised as required and are dependent on resources.

Table 1.14: Planned improvements and recommendations

Improvement / Recommendation

have been newly included in the inventory.
e Ensure that facility intensity data is available (even though not publicly).

e Have sector specific engagements discussing the expectations regarding moving to the higher

Tier methods.

e * Address time series consistency issues as data becomes available for specific categories that
e Expand reporting to have sector and technology specific intensities.

e Investigate historical data for the imports and exports of clinker
Undertake a completeness assessment to determine if non-marketed lime is reported
Disaggregate the cullet ratio by facility.

-
-
e Investigate the availability of the historical data.
-
-
2C6 R

Investigate the air quality database for those data providers that trigger reporting under Lead
Battery processing

Investigate if secondary zinc production occurs in South Africa
Investigate the air quality database regarding pyrometallurgical process involving the use of an
imperial smelting furnace is used for combined zinc and lead production.

75



Improvement / Recommendation

e South Africa to undertake a desktop study regarding two-stroke engines and the use of
blended lubricant.

2D1
e Investigate the availability of more accurate data

e Investigate the availability of more accurate data

1.15.4 Land use, Forestry and Land Use Change (LULUCF)

In the previous NIR the LULUCF sector was referred to as the FOLU sector (Forestry
and Other Land Use) and it formed part of the AFOLU (Agriculture, Forestry and Other
Land Use) sector. In the 2022 NIR the Agriculture and LULUCF sectors have been
separated to bring the inventory into alignments with the Common Reporting Table
(CRT) reporting requirements under the Enhanced Transparency Framework (ETF).
In the LULUCF sector South Africa reports on the emissions (positive) and removals

(negative) of CO2 from the following carbon pools:
Above-ground biomass:

e Includes all living biomass above the soil including stem, stump, branches,

bark, seeds, and foliage.
e Included for all land categories.
Below-ground biomass:
e Includes all biomass of live roots.
e Included for all land categories.
Litter:

« Included all non-living biomass, lying dead, in various states of decomposition
above the mineral or organic soil.

Included for all land categories.

Dead wood:
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e Includes all non-living woody biomass not contained in the litter, either
standing, lying on the ground, or in the soil.

e Only included for the Forest land category.

Mineral soils:
« Includes organic carbon in mineral soils to a depth of 30cm.
e Included for all land categories.

Harvested wood products (4.G.).

Organic soils were assumed to be negligible (Moeletsi et al., 2015).

The carbon pools are reported for the following land-use categories:
e Forestland (4.A))
o Cropland (4.B.)
e Grassland (4.C.)
o Wetlands (4.D.)
o Settlements (4.E.)
e Otherland (4.F.)

As well as the relevant land-use changes between these categories. A distinction is

made between areas which, during the reporting period:

e undergo no land-use changes, and thus remain, in unchanged form, in the

land-use category they are in (“land remaining” categories 4.A.1 — 4.F.1)

« undergo land-use changes: From the time of conversion onward, these areas
are reported in the category to which they were converted. Within those land-
use categories, the converted areas are then reported in conversion categories
(“land conversion” categories 4.A.2 — 4.F.2) for a total of 20 years. After 20
years in a conversion category, the areas are reported under the relevant

remaining categories.
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Wetlands also include the emissions of CH4 and N20 and non-CO2 gases emitted from
biomass burning are included for Forest land, Grassland, Wetlands, and Settlements.
In Croplands the burning is due to pre-harvest burning of sugarcane and this is
included under Agriculture in category 3.F. Other lands are assumed not to burn due
to the absence of biomass. Emissions from humus mineralisation in mineral soils as a
result of land use change and/or land management are reported in the Agriculture

sector under category 3.D.1.

The reporting of non-CO2 emissions from biomass burning was incorporated into the
Agriculture component of the AFOLU sector in the previous inventory (under the
Aggregated and non-CO> emissions category (3.C)), however due to the adjusted
reporting requirements these non-CO2 emissions are now included within each land

use category under the LULUCF sector.

1.154.1 Trends

The LULUCF sector was a sink in 2022 (Table 1.15) with Forest lands being the largest
contributor to the sink. All other land categories were a source of emissions in 2022,
with Other lands being the largest.

Table 1.15: Summary of emissions from the LULUCF sector in 2022.

Greenhouse gas
source and sink

categories

4. LULUCF -56 146.3

4.A. Forest land -90 082.4
4.B. Cropland 3508.9 IE IE IE IE 3508.9
4.C. Grassland 10 576.8 25.2 705.87 2.3 610.65 11 893.4

43 059.8
-87 558.8

4.D. Wetlands 748.0 310.6 8697.0 21 544 .4 9989.3
4.E. Settlements 258.5 0.1 2.7 0.01 2.4 263.6
4.F. Other land 19025.4 NA NA NA NA 19 025.4

4.G. Harvested wood 1814 NA NA NA NA -181.4
products
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Figure 1.16 provides an overview of the LULUCF emission trends for South Africa over
the time-series 2000-2022. The time-series reflects the trends in land-use changes.
The land-use changes have been determined based on South African National Land
Cover (SANLC) data sets for the reference years 1990, 2014, 2018 and 2020.
Between the reference years, the land-use changes have been linearly interpolated,
hence the larger changes after each refence year and the constant average land-use
changes between reference periods. A map is being developed for 2022 but was not
finalised before the preparation of this inventory and so the data was not included in
this inventory. Data for the period 2020-2022 was extrapolated based on the change

area provided between 2018 and 2020.

Forest lands were the largest contributor to the sink across the time-series. The
dominant Forest land sinks were thickets and woodlands. The increasing Forest land
sink between 2014 and 2022 is due to an increasing woodland sink because of an
increase in the conversion of grassland to woodland. The increasing woodland sink
was reduced slightly between 2017 and 2022 by the decreasing thicket sink caused
by a reduction in the thicket area. The overall variation in the Forest land category
follows a similar pattern to the burnt area data. For example, the years 2005 and 2021
were high burn years which meant an increase in emissions and an increase in

disturbance losses in Forest lands therefore a reduced sink in 2005 and 2021.

Croplands showed an increase in emissions between 2015 and 2018 due to the
conversion of perennial crops to annual crops and the conversion of woodlands to
subsistence crops. These emissions were reduced between 2019 and 2022 as these
conversions were reduced and there was some conversion of annual crops to

perennial crops.

The change in Grasslands is what was causing the reduced sink between 2017 and
2022. Between 2015 and 2018 there is an increase in the conversion of low shrublands
to grasslands, while between 2019 and 2022 there is an increase in the conversion of

woodland to grassland leading to an increased source.

Converted lands were the largest contributors to all land categories except Wetlands
where non-CO2 emissions from wetlands play a role. Overall, the LULUCF sector
increased its sink by 56.3% since 2000 and by 17.9% since 2020. Grasslands changed

from a small sink in 2000 to a large source in 2020 and 2022. Changes were large
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between 2000 and 2020 with part of the reason being that the data for these years
came from two different land change maps, however change is small between 2020
and 2022 as would be expected from a shorter change period and where the

comparison is between two maps produced in the same way.

Biomass is the dominant carbon pool. Soils remain a small sink throughout the time-
series, while The DOM pool increases its sink strength between 2019 and 2022.
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Figure 1.16: Time series for GHG emissions and removals by land type in the LULUCF sector in
South Africa, 2000 - 2022.

1.15.4.2 Methods and data

A summary of the tier level of the methods and types of emission factors incorporated
into the inventory are provided in Table 1.16.
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Table 1.16: Summary of methods and emission factors for the LULUCF sector and an assessment of the completeness of the
sector.
CO: CHa N0

Method Emission Method Emission Method Emission
applied factor applied factor applied factor

GHG Source and
sink category

4A Forest land

Biomass: T2 Blorcnsass:
4A.1. Forest land
remaining forest land Litter: T2 Litter: CS T DF ™ DF T1/DF T1/DF T1/DF NE
Soil: T2 Soil: CS
Biomass: T2 BIO?SaSS:
4.A.2. Land converted
to forest land Litter: T2 Litter: CS IE DF IE DF T1/DF T1/DF T1/DF NE
Soil: T2 Soil: CS
4B Cropland
Biomass: T1 .
(annuals), T2 Biomass:
(perenniéls) DF/Cs
‘rl:r.\i.ining crop?ar:zland Litter: IE IE IE IE IE NE
Litter: T1/T2 DF/Cs
Soil: T2 Soil: CS
Biomass: T2 BIO?SaSS:
4.B.2. Land converted
to cropland Litter: T2 Litter: CS IE IE IE IE IE NE
Soil: T2 Soil: CS
4C Grassland
Biomass: T1
4.C.1. eG3ELGE  (grasslands), Biomass:
remaining grassland T2 (low DF/CS T DF T DF T1/DF T1/DF T1/DF NE
shrubland)




CO: CH4

Method
applied

N20

Emission
factor

GHG Source and
sink category

Method
applied

Emission
factor

Method Emission
applied factor

. Litter:
Litter: T1/T2 DF/CS
Soil: T2 Soil: CS
Biomass: T2 BIO?SaSS:
4.C.2. Land converted
to grassland Litter: T2 Litter: CS T DF T DF T1/DF T1/DF T1/DF NE
Soil: T2 Soil: CS
4D Wetland
Biomass: Biomass:
) DF/CS
4.D.1. Wetland T1/T2 .
.. . Litter: T1 DF/CS T1 DF/CS T1/DF T1/DF T1/DF NE
remaining wetland Litter: T1/T2
) DF/CS
Soils: T2 Soil: €S
Biomass: T2 Blorcnsass:
4.D.2. Land converted .
to wetland L|ttc.ar. T2 Litter: CS T1 DF T1 DF T1/DF T1/DF T1/DF NE
Soil: T2 Soil: €S
4E Settlements
Biomass: T2 BIO?SaSS:
4.E.1. Settlements
T1 DF T1 DF T1/DF T1/DF T1/DF NE
remaining settlements Litter: T2 Litter: CS / / /
Soil: T2 Soil: CS
Biomass: T2 BIO?SaSS:
4.E.2. Land converted to
settlements DOM: T2 Litter: CS T DF T DF T1/DF T1/OF T1/DF NE
Soil: T2 Soil: CS

4F Other land
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CO: N2O
GHG Source and
: Method Emission Method Method  Emission NOx co NMVOC NHs
sink category . ; :
applied factor applied applied factor
Biomass: NA
SELOther™ ISnd puyyrsmma NA NA NA NA NA NA
remaining other land
Soil: T2 Soil: CS
Biomass: T2 Blorcnsass:
4.F.2. Land converted to
other land Litter: T2 Litter: CS NA NA NA NA NA NA
Soil: T2 Soil: CS
4G Harvested wood products
- e
arvested wood DF NA NA NA NA NA NA

products
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1.15.4.3 Recalculations

The main inventory improvements that were carried out and which led to recalculations

were.

Inclusion of the three separate land change maps:
o 1990-2014
o 2014-2018
o 2018-2020

Updated corrections and assumptions for the 2014-2018 change to correct for

the change in land classification due to improved resolution of the maps
Removal of “unlikely” conversions from all land change matrix

Removal of potential seasonal variation for the conversion between Forest

lands and Grasslands

Inclusion of corrections for conversions from converted lands
Inclusion of country specific BCEF factors for plantations
Inclusion of disturbance matrix for plantations

Updated the household fuelwood consumption factor
Updated carbon stock data for the various land categories

Inclusion of an assumption that the only cropland area that burned was
sugarcane and that 90% of the sugarcane was burnt during pre-harvest and
these emissions move to category 3.F

Inclusion of the growth of biomass of the last 5 years of the maturity cycle in
the cropland remaining cropland category

Implementation of a corrected CH4 emission factor for wetlands

Incorporation of non-CO2 emissions from biomass burning into LULUCF to

align with ETF reporting requirements

Change from SAR to AR5 GWPs
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The recalculations showed the same trend between 1990 and 2014 as the previous
data except that the sink was enhanced in this inventory. After 2014, with the
introduction of the new land change maps, the LULUCF sector sink was reduced
compared to the previous inventory. The sink then returned to previous levels in 2014
by 2019. In the previous inventory the 2020 estimated sink was -27 321 Gg COz, and
in this inventory the LULUCF sink was estimated at -36 891 Gg CO:2 in 2020 (Figure
1.17).
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Figure 1.17: Change in LULUCF emission estimates due to recalculations since
2020 submission.

1.15.4.4 Planned improvements

The most critical factor in the LULUCF sector is the land use change data, particularly
relating to thickets. The general land use change improvement plan will contribute
significantly to improving this aspect of Forest land. Specific improvements for Forest
land are to further assess the Stock-difference data for plantations and consider this
for inclusion in the next inventory. Further data on litter for the various forest
categories will be sought to start improving the DOM pool data as all pools are

highlighted as being key for forest conversion.
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The inventory will be improved over time by sourcing more crop specific biomass data.
The management system classification for the various crops will be improved by
following the decision tree given in IPCC 2006 Guidelines. Further the planned land

change improvement plan will also lead to improvements for Croplands.

Besides the planned improvements around the land cover maps and actual change
detection (i.e. removal of seasonal variation changes), further biomass data for low
shrublands will be sought to reduce the uncertainty on this dataset. Grasslands
remaining grasslands are shown to be a key category, and this category only includes
the low shrubland data as pure grasslands are seen to be in equilibrium.

A more detailed assessment of HWP is required to include a wider range of products.
This has not yet been done as funds would need to be made available for such a
study. This is also supported by the verification process which highlighted the possible

underestimate of the HWP sink.

1.15.4.5 Planned improvements

In terms of livestock there are six recommendations for improving estimates in the

future:

o Improve livestock population data: There have been several studies on the
emission factors and now the population data is the most uncertain
component. Setting up a Livestock Estimates Committee could assist with this,
although this has been mentioned before and not much progress has been
made in terms of the committee. Further engagement is required between
DFFE and the Department of Agriculture. It could also be an activity to discuss

with the Agricultural Research Council which has a livestock division.

« National data set on manure management systems: This data seems to be
highly variable depending on where the information comes from. In addition,
data on the amount of manure being diverted to biogas needs to be included
as this is a mitigation option and has been highlighted in previous inventory
reviews. It is recommended to find a mechanism to track manure management
practices or systems used in South Africa, as this could allow for incorporation

of dynamics driven by changes in management regimes, and thus improve the
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accuracy of manure related emissions.

A detailed study on the herd composition of the various livestock and the
number of days each livestock sub-category is alive in a year would contribute

to a reduction in uncertainty.

Collect and include in NIR background information of the livestock population

original data sources (surveys, questionnaires etc.)

Use appropriate MCFs depending on the average temperature for each year
of the time series. Stratify the estimates depending on the average

temperature in different regions in South Africa.

Investigate if there are studies available about the burning of manure in South

Africa.

There is a need for alternate data source for lime data.

1.15.5 Waste

The Waste sector is a significant contributor to the rising levels of GHGs in the

atmosphere. This section details the GHG emissions from managed landfills, open

burning of waste, and wastewater treatment systems in South Africa, based on

estimates using the IPCC 2006 Guidelines and the 2019 refinements for National

Greenhouse Gas Inventories.

In South Africa’s national Inventory, the Waste sector includes the main sources:

(). 4A Solid waste disposal

(if). 4C Open burning of waste

(ii)). 4D Wastewater treatment and discharge

(iv). 4B Biological treatment of solid waste, including CH4 and N20

emissions
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For a comprehensive account, emissions from waste incineration also need to be
addressed. Additionally, emissions from using solid waste as fuel in Energy Industries

and Manufacturing Industries are reported in the Energy Sector.

1.155.1 Trends

In South Africa, the Waste sector emitted a total of 20 698.43Gg COze in 2022 (Table
1.17), representing a significant portion of the national emissions. Most of the Waste
sector emissions are from wastewater treatment and discharge accounting for 45% of
the emissions, followed by Solid waste disposal accounting for 42%. Emissions from
Biological treatment of solid waste and Open burning of waste only contribute 12%

and 2% respectively.

Waste sector emissions have increased by 44.1% since 2000. For wastewater
treatment and discharge while the overall emissions increased, emissions for industrial
wastewater treatment and discharge have decreased by 8.6%. Emissions increased
steadily between 2000 and 2022 (Figure 1.18).

Table 1.17: Summary of the estimated emissions from the Waste Sector in 2022

. Total
Emissions [Gg] .
_ emissions
Categories

CO, CHs; NO NOx CO NMVOCs SO, (Gg COse)

682.05 593 NE NE NE 20 698.43
5A - Solid Waste Disposal 307.00 NE | NE NE NE 8 596.00
5A1 - Managed Waste Disposal Sites 307.00 NE | NE NE NE 8 596.00
5A2 - Unmanaged Waste Disposal Sites NE NE | NE NE NE NE
5A3 - Uncategorised Waste Disposal Sites NE NE | NE NE NE NE

5B - Biological Treatment of Solid
Waste

61.99 | 3.00 | NE | NE NE NE 2 530.38
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e Total
Emissions [Gg] .
' emissions
Categories

NMVOCs SO: (Gg COze)

5C - Incineration and Open Burning
28.91 | 8.69 |0.20 | NE | NE NE NE 325.37

of Waste
5C1 - Waste Incineration NE NE NE NE | NE NE NE NE
5C2 - Open Burning of Waste 28.91 8.69 0.20 | NE | NE NE NE 325.37

5D - Wastewater Treatment and
) 0.00 | 304.37 | 2.73 | NE | NE NE NE 9 246.69
Discharge

5D1 - Domestic Wastewater Treatment

. 125.25 | 2.73 | NE NE NE NE 4231.15
and Discharge
5D2 - Industrial Wastewater Treatment
179.13 NE NE NE NE 5015.54
and Discharge
5E - Other (please specify) NE | NE NE NE NE

25 000,00
(]
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Figure 1.18: Trend in emissions from Waste sector, 2000 — 2022.
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1.155.2 Recalculations

Recalculations were conducted for the Solid waste disposal category for all years from

2000 to the most recent inventory year (2022) due to the following updates:

Updated the population data with the latest Statistics South Africa data

o Change from SAR to AR5 GWPs

o Updated COD values for various industries by reverting back to IPCC defaults

due to variability in country specific COD

« Correction of units for biological treatment of solid waste category

1.15.5.3 Methods and data

The emissions for the Waste sector were calculated using available data or estimates

based on surrogate data from scientific literature.

Table 1.18 outlines the methods and emission factors used for this sector. A major
challenge in quantifying GHG emissions from various waste streams is the absence
of regularly updated national inventory data. This includes data on the amounts of
organic waste deposited in well-managed landfills, annual methane recovery from
these landfills, the quantities of anaerobically decomposed organic matter from treated

wastewater, and per capita annual protein consumption in South Africa.

Table 1.18: Summary of methods and emission factors for the Waste sector and an
assessment of the completeness of the Waste sector emissions

GHG Source and

: Details
sink category

. Tier 1
S_olld waste NA NA 1 oF NA \A FOD
disposal model was

used.
Biological
treatment of NA NA T1 T1 2002 I'_PCC
solid waste
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Incineration and

open burning of T1 DF T1 DF T1 DF 2oog|'_PCC
waste

Wastewater

treatment and NA T1 DFRCS T1 pF 20 PCC

discharge

1.155.4 Planned improvements

Estimating GHG emissions in South Africa has been particularly challenging due to
the lack of specific activity and emission factor data. Consequently, emissions from
both solid waste and wastewater sources were primarily calculated using default
values from the IPCC 2006 Guidelines, resulting in substantial margins of error. While
no specific improvements are currently planned, South Africa has identified the

following areas for potential enhancement in the improvement plan:

o Obtain data on the quantities of waste disposed of into managed and

unmanaged landfills including its compaosition.
« Improve the classification of landfill sites.

e Improve the reporting of economic data (e.g., annual growth) to include
different population groups. The assumption that GDP growth is evenly
distributed (using a computed mean) across all the population groups is highly

misleading and leads to exacerbated margins of error.

o Obtain information on population distribution trends between rural and urban

settlements as a function of income; and

o Conduct a study to trace waste streams and obtain more information on the

bucket system which is still widely used in South Africa.

e Collect data on CHa recovery at SWDS based on metering data.
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2 Information Necessary to Track
Progress Made in Implementing
and Achieving Nationally

Determined Contributions
Under Article 4 of the Paris
Agreement

2.1 National Circumstances and Institutional
Arrangements

2.1.1 Government structure

The Republic of South Africa is a constitutional democracy with a three-tiered system
of government and an independent judiciary. The national, provincial and local levels
of government all have legislative and executive authority in their respective spheres
and the Constitution of the Republic of South Africa (RSA, 1996) defines them as

distinct, interdependent and interrelated.

The Constitution of the Republic of South Africa (RSA) and all other relevant legislation
and policies applicable to government to address environmental management,
including climate change give effect to citizens' constitutional right to an environment
that is not harmful to their health or well-being, as well as to protect the environment

for the benefit of current and future generations.

The Climate Change Act 22 of 2024 addresses issues related to institutional and
coordination arrangements across the three spheres of government, namely national,

provincial, and local.

Situated at the southern tip of Africa, South Africa is bordered by the Atlantic Ocean
to the west and the Indian Ocean to the south and east, with neighbouring countries

including Namibia, Botswana, Zimbabwe, Mozambique, eSwatini, and Lesotho. The
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country features both subtropical climates in inland regions and temperate climates
along the coast, with an average daily temperature of 20°C.

Between 2017 and 2020, South Africa's population increased by 5.48%. In 2017, the
population stood at 56.52 million, growing to 58.78 million in 2019 and reaching 59.62
million in 2020. During the same period, the unemployment rate rose by 2.3%,
reaching 29% in 2020. The country's GDP declined from USD 349.554 billion in 2017
to USD 301.9 billion in 2020, largely due to challenges exacerbated by the global
COVID-19 pandemic.

Between 2017 and 2019, there was a 5.12% decrease in the primary energy supply,
totalling 340,810.31 TJ of energy. Regarding land and agriculture, the total area
dedicated to commercial agriculture remained stable at 46.4 million hectares from
2017 to 2020. In terms of waste management, the total waste generated in South

Africa doubled from 54.2 million tonnes in 2017 to 108 million tonnes in 2020.

South Africa is characterized by its emerging economy and holds the distinction of
being the world's largest exporter of gold, platinum, and natural resources. The
country's GDP and economic growth are primarily driven by mining, finance, trade,

and government services.

South Africa has the highest per capita carbon dioxide (CO2) emissions in Africa and
among developing nations. This distinction primarily stems from the country's heavy
reliance on fossil fuel-based energy systems, notably coal and diesel thermal power
generation, as well as substantial emissions from the transportation sector. The rising
frequency of extreme weather events, including floods and droughts, attributed to
global warming and climate change, underscores the urgent need to address climate
impacts. These events are exacerbating poverty and food insecurity in both rural and

urban poor communities across South Africa.

In response, the South African government is urged to prioritize investments in green
technologies to facilitate the country's transition to a low-carbon economy. This
strategic shift aims to mitigate vulnerability to climate risks, reduce the devastating
impacts of climate change, alleviate poverty, and enhance livelihoods and well-being.
As a signatory to the United Nations Framework Convention on Climate Change

(UNFCCC), South Africa remains committed to stabilizing greenhouse gas (GHG)
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concentrations in the atmosphere and limiting global average warming to below 2°C

above pre-industrial levels.

This chapter provides an overview of South Africa's population, economy, energy
dynamics, and climate variability impacts, offering context for the country's
opportunities and challenges in addressing climate change. The institutional
arrangements in place to track progress made in implementing and achieving the
country's Nationally Determined Contributions (NDC) and the progress made in
implementing and achieving the NDC targets.

2.1.2 Population profile

According to estimates from Statistics South Africa (StatsSA) for 2022, South Africa's
population stood at 62 million. Despite being the smallest of South Africa's nine
provinces, Gauteng is home to 15.1 million people, making up 24.3% of the total
population, the largest share among the provinces. KwaZulu-Natal follows with an
estimated 12.4 million people, comprising 20% of the population, while the Free State
has the smallest population share at about 3 million people (4.8%) (StatsSA, 2022).

In 2020, StatsSA reported that 67.35% of South Africa’'s population resided in urban
areas and cities. Significant migration occurred between 2016 and 2021, with Gauteng
and the Western Cape receiving the largest numbers of migrants, approximately
1,553,162 and 468,568 respectively (StatsSA, 2021). The trend of rural to urban
migration is expected to persist, exerting additional strain on urban governance and

service delivery amid the challenges posed by climate change (DPSA, 2016).

StatsSA's mid-year population estimates for 2021 highlight the impact of the COVID-
19 pandemic on South Africa. Mortality rates surged, with the crude death rate rising
from 8.8 per 1,000 people in 2020 to 11.6 deaths per 1,000 people in 2021. Adult
deaths increased by 34% in 2021, resulting in declines in life expectancy at birth: from
62.4 years to 59.3 years for males and from 68.4 years to 64.6 years for females
between 2020 and 2021 (StatsSA, 2021).
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2.1.3 Geographical profile

South Africa, situated at the southernmost point of the African continent, boasts a
coastline spanning over 3,000 km. This coastal stretch runs from the Namibian desert
border in the west to the Mozambique border in the east, flanked by the Atlantic Ocean
on the west coast and the Indian Ocean on the east. South Africa borders Botswana,
Namibia, and Zimbabwe, with Mozambique and Eswatini to the northeast. Additionally,

the landlocked kingdom of Lesotho is entirely surrounded by South African territory.

South Africa spans an area of 1,219,602 square kilometres, stretching from 22°S to
35°S latitude and 17°E to 33°E longitude (GCIS, 2020). The country is characterized
by three main geographical regions: a wide central plateau, surrounded by mountain
ranges to the west, south, and east, and a narrow coastal plain. The Central Plateau
dominates nearly two-thirds of South Africa's landmass (GCIS, 2020). Rising abruptly
from the plateau are various mountain ranges that gradually slope down to sea level.
This transition is marked by the Great Escarpment, which ranges in elevation from
2,000 to 3,300 meters (GCIS, 2020). Figure 2.1 illustrates the location map of the

Republic of South Africa, depicting the Great Escarpment and the central plateau.

\
= Zimbal

“South Africa

Lesotho...,

Google Earth

Figure 2.1: Google earth image of Southern African Central Plateau and Great
escarpment (Source: CARBUTT (2019)
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2.1.3.1 Description of Key Geographical Features

South Africa experiences a semi-arid climate, with an average annual precipitation of
approximately 500 mm (GCIS, 2020). The Western Cape receives most of its rainfall
during winter, while the rest of the country is characterized by summer rainfall. The
country's subtropical position, influenced by its three-sided ocean exposure and the
altitude of the central plateau, contributes to its warm temperate climate. Compared to
other regions at similar latitudes, South Africa generally has cooler temperatures due
to its higher elevation above sea level. On the central plateau, where Johannesburg
lies at an altitude of 1,694 meters, average summer temperatures remain below 30°C.
Winter nights can be frosty in some areas due to the elevation. Coastal regions of
South Africa enjoy relatively mild winters. The east and west coasts experience distinct
temperature variations due to the warm Agulhas Current and the cold Benguela
Current, respectively (GCIS, 2020).

South Africa exhibits a diverse range of climatic conditions, transitioning from
Mediterranean in the southwest to temperate across the central plateau and
subtropical in the northeast (GCIS, 2020). A desert climate is present in a small area
in the northwest of the country (GCIS, 2020). The country's varied geographical
landscapes play a crucial role in shaping these distinct climates (GCIS, 2020), with
elevation, terrain, and ocean currents exerting more influence on temperatures than
latitude alone. South Africa typically enjoys warm, sunny days and cool nights (GCIS,
2020).

Currently, South Africa is experiencing increased occurrences of extreme weather
events, attributed to observed changes in the climate system. The year 2020 was
notably warm compared to previous years, partly due to above-average rainfall across
much of the country. Data from 26 climate stations indicate that the annual mean
temperature anomalies in 2020 were slightly higher on average than during the
reference period (1981-2010), ranking it as the 13th warmest year since 1951. The
country is undergoing a warming trend of 0.16°C per decade, a statistically significant
change at the 5% level (SWS, 2021). The annual mean surface temperature deviation

for South Africa is illustrated in Figure 2.2 below.
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Annual avegare surface temperature anomaly for South Africa

(based on the data for 26 weather stations)
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Figure 2.2: Annual average surface temperature deviation for South Africa. Source:
SAWS (South African Weather Services) (2023)

South Africa has witnessed a notable increase in the frequency and severity of
extreme weather events. Since 2013, the country has faced prolonged and intensified
drought conditions, alongside devastating flash floods in various regions. One of the
most severe droughts occurred in 2018, prompting cities like Cape Town to implement
water restrictions in anticipation of a potential "day zero" crisis, where water sources

would be insufficient to meet demand.

In the Eastern Cape and Northern Cape regions, recurring droughts from 2015 to 2018
led to crop failures and significant livestock losses, impacting farmers' livelihoods and
the nation's food and water security. The Knysna fires of 2017, exacerbated by
droughts and strong winds linked to climate change (Le Maitre et al., 2019), were
among the worst fire disasters in South Africa's history. These fires displaced over

10,000 people and caused extensive damage to both natural habitats and properties.

The insurance and forestry sectors, along with government, incurred direct costs of at
least ZAR 3 billion due to the fire disaster. Additionally, the Cape Storm of June 2017
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brought unprecedented winds of 120 km/h and 12-meter-high waves, resulting in
severe damage to over 100 schools, widespread flooding of homes, and at least 8

fatalities.

More recently, in April 2022, flash floods and landslides in KwaZulu-Natal Province
caused by extreme rainfall resulted in 448 fatalities, displaced over 40,000 people,
and destroyed at least 12,000 homes. These extreme weather events are increasingly
attributed to global climate changes driven by global warming (Engelbrecht et al.,
2022).

2.2 Legal Arrangements

2.2.1 Climate commitments and overarching climate policy

South Africa’s NDC commitments for the period between 2020 and 2030 were
approved by parliament in 2021. The NDC states the country’s medium-term
objectives, for the period of 2021 to 2030 to be in the range of 398 to 420 million tonnes
of carbon dioxide equivalent emissions (Mt CO2ze). This target is divided into two
implementation periods with the period of 2021-2025 South Africa’s annual GHG
emissions will range from 398 to 510 Mt COze, while for the 2026-2030 period, the
annual emissions will range from 350 to 420 Mt COz2e (RSA, 2021). This approval
solidified South Africa’s commitment to achieving net zero emissions by 2050 in the

long term.

2.2.1.1 National Development Plan, 2030

The overall objective of the NDP Vision 2030 is to eliminate poverty and reduce
inequality by 2030 (NCP, 2011). Chapter 5 of the NDP aims to ensure that by 2030
South Africa is an environmentally sustainable society, with an expanded low-carbon
economy and reduced emissions while at the same time reducing poverty,
unemployment and social inequities. This chapter provides various mitigation

objectives and outlines actions for achieving these goals by 2030, such as:

e Achieving the peak, plateau and decline GHG emission trajectory.
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o Entrenching an economy-wide carbon price.
o Developing zero-emission building standards.

« Reducing the total volume of waste disposal to landfill each year.

A review of the NDP was completed in 2022 which led to the development of a
framework to translating the NDP's top goals into short to medium-term (3-5 years)
actions and in this way (NPC, 2022). The framework informs short to medium-term
strategic plans such as medium-term strategic frameworks (MTSF) and Annual

Performance Plans (APPs).

2.2.1.2 National Climate Change Response Policy

The National Climate Change Response Policy (NCCRP) sets out an overall climate
change policy framework for South Africa articulating country's vision for an effective
climate change response and the long-term, just transition to a climate-resilient and
lower-carbon economy and society (DEA, 2011a). The objectives and goals of the
NCCRP were informed by other national and international commitments, including the
South African Constitution (Act No. 108 of 1996), the Bill of Rights, the National
Environmental Management Act (Act No. 107 of 1998), the Millennium Declaration
(UN Millennium Summit, 2000) and commitments made under the UNFCCC. The
objectives of the policy are to effectively manage inevitable climate change impacts
through interventions that build and sustain South Africa’s social, economic and
environmental resilience and emergency response capacity. Furthermore the policy
seeks to ensure the country makes a fair contribution to the global effort to stabilise
GHG concentrations in the atmosphere at a level that avoids dangerous anthropogenic
interference with the climate system within a timeframe that enables economic, social

and environmental development to proceed in a sustainable manner (DEA, 2011a).

2.2.1.3 Climate Change Act 22 of 2024

In June 2018, South Africa released a draft National Climate Change Bill (DEA, 2018b)
for public consultation. The Bill was tabled in Parliament in February 2022 (DFFE,
2022a) and underwent legislative processes to become the Climate Change Act in
2024. The Climate Change Act 22 of 2024 provides a regulatory framework for

managing climate change impacts by enhancing adaptive capacity, strengthening
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resilience and reducing vulnerability to climate change. In doing so, it also aims to
make a fair contribution to the global effort to stabilise GHG concentrations in the
atmosphere. In terms of the mitigation system, the Act makes provision for the
development and review of the national GHG emission trajectory, the setting of
sectoral emission targets (SET) to sectors and sub-sectors and allocating carbon
budgets to companies. SETs are qualitative or quantitative goals informed by sectoral
policies and measures that may lead to greenhouse gas emission reductions for the
sector or sub-sector over a defined period. Carbon budgets will be developed to

specifically cover industry, and the threshold will be published by DFFE.

The Minister of DFFE is required to publish a list of GHG emitting activities specified
in the Climate Change Bill 2022 regulations. This list applies to both existing and new
GHG emitting activities. The notice must establish specific emission thresholds in
CO:e for identifying individuals that are subject to a carbon budget under the Climate
Change Bill 2022 regulations. Those individuals are required to submit GHG mitigation

plans to the Minister.

Additionally, the notice excludes activities that emit GHGs below the established
emission thresholds. Furthermore, the Minister also determines the effective date of
this notice. The emission thresholds are expressed in CO2e, applicable at the
company level based on operational control, and are influenced by the feasibility of

mitigation technology and the practicality of policy implementation.

2.2.1.4 Presidential Climate Commission (PCC)

The Presidential Climate Commission (PCC) is an independent, statutory,
multistakeholder body established by President Cyril Ramaphosa. The purpose is to
oversee and facilitate a just transition to a low-emissions and climate-resilient
economy and support the policy aspects of the Just Transition associated with Climate
Change Mitigation. These include conducting the National Employment Vulnerability
Assessment Sectors Jobs Resilience Plans (SJRPs) and supporting the Presidency
with the Just Energy Transition Implementation Plan. The PCC further engage a wide
range of stakeholders, including all spheres of government, business, labour,
academia, communities, and civil society, towards creating a social partnership around

a just transition.

101



2.2.2 Overarching Mitigation Policies to Support
Implementation

2.2.2.1 National GHG Emission Reporting Regulations and Pollution
Prevention Plans

The National Greenhouse Gas Emission Reporting Regulations (NGERs) (DEA,
2017a), under Section 53(a), (0) and (p) read with section 12 of the National
Environmental Management: Air Quality Act, 2004 (Act No. 39 of 2004), in the
Government Gazette of the 3rd April 2017, provides a foundation for the national
reporting system for GHG emissions. NGERs introduced a single national reporting
system for the transparent reporting of GHG emissions, which will be used (a) to
update and maintain an inventory; (b) for the Republic of South Africa to meet its
reporting obligations under the UNFCCC and instrument treaties to which it is bound;
and (c) to inform the formulation and implementation of legislation and policy. The
NGERs were amended in 2020 (DEFF, 2020). Companies will submit emissions data
to the South African GHG Emissions Reporting System (SAGERS) (discussed above)
which is a component of the National Atmospheric Emissions Inventory System
(NAEIS). In accordance with regulation 7(1) of the NGERs the initial reporting cycle
commenced on 31 March of 2018 requiring data providers to register and submit

activity and GHG emissions data to the competent authority (DFFE).

2.2.2.2 Carbon Tax Act

The Carbon Tax Act No 15 of 2019 (RSA, 2019a) has been implemented since the 1
June 2019. The carbon tax regulations were amended since 2020 included in the
Taxation Laws Amendment Act, 2021, Act No. 20 of 2021 (RSA, 2022) and the
Taxation Laws Amendment Act, 2022, Act No. 20 of 2022. The timeline for carbon tax
to run from the 1 January 2023 to the 31 December 2025 (RSA, 2023).

2.2.2.3 Carbon Offset Regulations

Carbon offsetting allows registered tax paying organisations to compensate for their
GHG emissions by supporting projects that reduce emissions elsewhere in the
country. It is a regulated activity under section 19(c) of the Carbon Tax Act, 2019 (Act
No.15 of 2019). The regulations explain who can patrticipate in these projects and
what they need to do to be eligible and outlines how taxpayers can claim the carbon
offset allowance. Additionally, the regulations cover the management and organisation
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of the carbon offset system to ensure it runs smoothly and fairly. The carbon offset
tax-free allowance assists tax paying organisations to cost-effectively reduce their
emissions and carbon tax liability by up to 10 % of their total GHG emissions by

investing in GHG emissions mitigation projects.

The National Treasury gazetted amendments to the Carbon Offsets Regulations in
terms of Section 19 (c) of the Carbon Tax Act on 8 July 2021 (National Treasury,
2021a).

The Department of Mineral Resources and Energy (DMRE) is currently working on
releasing a preliminary plan for local standards that can be used to determine whether
a project qualifies as a carbon offset project. This plan was developed with the support
of the World Bank's Partnership for Market Readiness project and will be made
available for public input and feedback (DMRE, 2022). The department will also
explore the possibility of including offset projects from other African countries as part

of the second phase of the carbon tax review and design process.

The National Treasury has proposed that the utilisation period in the Carbon Offsets
Regulations should be changed to align with the first phase of the Carbon tax from 1
January 2023 to 31 December 2025, which will take effect from 1 January 2023
(National Treasury, 2023a). Furthermore, the National Treasury plans to evaluate
stakeholder feedback in 2023 regarding the feasibility of establishing a domestic
marketplace for trading tax credits generated by the carbon tax. The consultation will
specifically address various essential components needed for smooth trading, such as
determining the financial asset status of carbon credits, establishing trading and post-
trade market structures, issuing licenses for private carbon credit funds and

implementing carbon credit certification.

2.2.2.4 Carbon Sequestration in the Carbon Tax Act

In terms of the Carbon Tax Act, Section 4(1) and 4(2)(a) defines the carbon tax base
that is, fuel combustion, fugitive and industrial process emissions that are determined
using the Tier 3 company-based emissions methodologies or the Tier 1 and 2 emission
factors as per Schedule 1 of the Carbon Tax Act, respectively.

The Carbon Tax Act allows taxpayers to deduct sequestered emissions as verified

and certified by DFFE from their energy combustion related greenhouse gas
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emissions for a tax period as determined in Section 4 of the Act. DFFE gazetted the
regulations which set out methodological guidelines for quantifying carbon

sequestration in the forestry sector on 28 January 2022.

Sequestrated emissions cover carbon capture and storage (CCS) in geological

reservoirs and biological sequestration including forests.

2.2.2.5 Trade Exposure Allowance Regulations

The maximum trade exposure allowance available to entities that are trade exposed
and sensitive to international competitiveness has been increased from 30% to 50%

from 1 January 2023.

2.2.2.6 GHG Emission Intensity Benchmark Regulations

The Regulations for the Greenhouse Gas Emissions Intensity Benchmarks were
gazetted in 2020 under section19 (a) of the Carbon Tax Act, 2019 (Act No.15 of 2019)
for purposes of section 11 for the Performance Allowance (National Treasury, 2020).
The performance allowance aims to incentivise companies to decrease the carbon
intensity of their production processes compared to their industry counterparts. It also
aims to enhance the competitiveness of local products. The gazetted Regulations for
the GHG Emissions intensity benchmarks sets out the emissions intensity benchmarks
for sectors and subsectors that submitted benchmark proposals during the period
2016 to 2020. The date of commencement of the regulation is 1 June 2019.

2.2.2.7 Renewable Energy Premium

Section 6(2)(c) of the Carbon Tax Act outlines a provision allowing electricity
generators who are subject to carbon tax to reduce their carbon tax liability by
accounting for the expenses associated with acquiring additional renewable energy.
Initially, this deduction was limited to Eskom and its renewable energy purchases
within the Renewable Energy Independent Power Producer Procurement Programme
(REIPPPP) framework. However, it has now been broadened to encompass other
electricity generators, making renewable energy purchases through either the

REIPPPP or private transactions.

To address this expansion, a proposal is being made to restrict eligibility for the tax

deduction. Eligibility would be limited to entities that meet the following criteria: they
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are liable for carbon tax, they engage in electricity generation activities, and they
directly procure primary renewable energy, either through the REIPPPP or from
private independent power producers (IPPs). This proposed tax deduction for
renewable energy purchases would only apply to those made within the REIPPPP or
through private transactions that involve a power purchase agreement (PPA).
(National Treasury, 2022a).

For purposes of Section 6(2)(c) of the Carbon Tax Act, a power purchase agreement
(PPA) is a long-term electricity supply agreement between a renewable power
producer and electricity consumer (buyer or off taker). PPAs can exist for onsite
renewable electricity purchases where there is direct supply of electricity to the buyer
and offsite electricity purchases where the producer supplies electricity to the buyer
through the national grid (National Treasury, 2022a).
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2.3 Measurement Reporting and Verification
(MRV)

2.3.1 Institutional Arrangement M&E in Tracking Progress

Made in Implementing and Achieving Nationally

Determined Contributions under Article 4 of the Paris

Agreement
The Department of Forestry, Fisheries, and the Environment (DFFE) (Figure 2.3) is
responsible for the coordination and management of all climate change-related
information in South Africa, including mitigation, adaptation monitoring and evaluation,
and greenhouse gas (GHG) inventories (discussed in Chapter 1 of this BTR). As the
UNFCCC focal point, the DFFE plays a crucial role in ensuring that the country’s
climate actions are effectively tracked and reported. The Department of Forestry,
Fisheries and the Environment (DFFE) is responsible for co-ordinating and policy-
making with respect to environmental conservation. The Air Quality Act (Act 39 of
2004) (RSA, 2004) provides the mandate to the DFFE to formulate, co-ordinate and
monitor national environmental information, policies, programmes, and legislation.
The DFFE (Figure 2.3) is responsible for co-ordination and management of all climate
change-related information, including the compilation and update of National GHG
Inventories (discussed in Chapter 1 of this BTR) The compilation of the GHG
emissions inventory and the NIRs are managed through the National Greenhouse Gas
Information System (NGHGIS) and are the responsibility of the Climate Change
Mitigation and Specialist Monitoring Services Chief Directorate in DFFE. The
UNFCCC focal point sits within the International Climate Change Relations and
Reporting Chief Directorate in DFFE and is responsible for the compilation and
submission of the NIR, BTR and NC reports to the UNFCCC.

The Chief Directorate: Climate Change Mitigation & Specialist Monitoring Services
(CCM&SMS) oversees the monitoring and evaluation of climate change responses.
Within this chief directorate, the Directorate Climate Change Monitoring and
Evaluation: Mitigation Response Analysis plays a critical role in tracking policies
related to NDCs. This directorate is also responsible for developing and managing
analytical tools, such as models, to analyse greenhouse gas data, assess mitigation

potential of reported Policies, measures and actions in the NCCRD, explore GHG
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mitigation pathways, and evaluate socio-economic impacts is responsible for
analysing data on NDC Tracking Policies and measures and DFFE updates mitigation,

adaptation, and finance data to the National Climate Change Response Database.
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Figure 2.3: Overview of the DFFE Climate Change and Air Quality Branch

Data for tracking progress on implementing and achieving nationally determined
contributions (NDCs) under Article 4 of the Paris Agreement is collected from various
data providers including municipalities, provinces, programme and project developers
, imported into the Provincial Climate Change Response Databases (currently
operational only in Mpumalanga), and then compiled into the National Climate Change
Response Database (NCCRD). This only applies for the Mpumalanga province, which
has a provincial climate change database. The other data providers input data directly
into the National Climate Change Response database, which is part of the National
Climate Change Information System (NCCIS). The platform offers a series of decision
support tools to inform policy and decision-making including a database of adaptation
and mitigation actions undertaken by stakeholders across the country. The NCCIS
includes sub-national systems and sector specific systems building on the work that

has already been done on the NCCIS.
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The NCCIS is supported by national, provincial, and local scale systems of data-
collection to provide detailed, complete, accurate and up to date data that ranges
across adaptation and mitigation related topics (Figure 2.4). The information is

contained within the themes of:

e Climate Information.

¢ Climate Services.

e Tracking and Evaluation (T&E) Portal.
e Carbon Sinks Atlas.

NCCIS

Provincial CCRD Provincial CCIS

Provincial
Climate

Change
Response
Databases

Built by SAEON for NCCIS

3rd party built, integration
SAEON

Other interoperable SAEON
projects

Figure 2.4: A diagram of the South African National Climate Change Information
System (NCCIS) and its various expandable components

The NCCIS is managed by DFFE Climate Change Mitigation and Specialist Monitoring
Services who has the responsibility of ensuring that various tools on the system are
updated and that the various data providers update their information on the system.
This includes drawing the information from the NCCIS to the inventory and initiating
projects to update the tools on the NCCIS. This should be done every few years and

will require financial support to complete.
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Furthermore, the: GHG Inventory & Systems within the CCM & SMS chief directorate
is tasked with compiling the National Inventory Reports (NIRs). The South African
Greenhouse Gas Emissions Reporting System (SAGERS) facilitates the
institutionalization of the National GHG Inventory. Data providers in the industry report
on their GHG emissions estimates through the SAGERS as regulated by the
Mandatory GHG Reporting regulations. The NGERs allows for the collection of data
from the energy sector and industries (including plantation industries and certain
agricultural industries). The NGERs were promulgated in fulfilment of the
implementation of the regulatory framework to support the collection of the requisite
activity and GHG emissions data necessary for the compilation of the National GHG
emissions Inventory to improve the quality, sustainability, accuracy, completeness and
consistency of the National GHG Inventories. In accordance with regulation 7(1) of the
NGERS the initial reporting cycle commenced on 31 March of 2018 requiring data
providers to register and submit activity and GHG emissions data to the competent

authority, namely DFFE.

As required in the 2011 White Paper (DEA, 2011), the DFFE has subsequently
developed the South African Greenhouse Gas Emissions Reporting System
(SAGERS) which is the GHG module of the National Atmospheric Emissions Inventory
System (NAEIS). The SAGERS module helps to facilitate the process of enabling
Industry to meet its GHG reporting requirements in a web-based secure environment
and facilitates the data collection process for energy related activities and IPPU. The
DFFE Climate Change Mitigation and Specialist Monitoring Services Unit is
responsible for managing the SAGERS system.

80% of the data needed for compiling the NIR of South Africa is collected through the
reporting programme via SAGERS. The DFFE has developed technical guidelines on
how to do calculations of emissions estimates and report them through the SAGERS.
Furthermore, other data in the energy, IPPU, Waste and AFOLUI sectors is collected
from different data providers as explained in the institutional arrangements for the
GHG Inventory compilation. All this is used to compile the GHG Inventory every two
years, and this process is coordinated through the central web-based National GHG
Information Management System (NGHGIS). Once the NIR has been developed, it is
shared with the International Climate Change Relations and Reporting Chief
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Directorate, who also develop the GHG Emissions summary chapters in the BTR and
NC and submit NCs and BTRs with stand-alone NIRs.

The NCCRD, a sub-module of the NCCIS, is specifically designed to track South
Africa’s progress towards NDC goals and commitments. Data from the NCCRD is then
analysed and forwarded to the Chief Directorate: International Climate Change
Relations and Reporting, which manages the compilation and submission of Biennial
Transparency Reports and National Communications to the UNFCCC, ensuring
accurate reporting of South Africa's climate actions and progress towards its NDCs.

The South African Weather Service is responsible for updating the climate data on the
Climate Information Portal (CIP) and National Hazardous Events Database (NHED).
The National Climate Change Response Database is currently updated by DFFE
Climate Change Mitigation and Specialist Monitoring Services Unit. In future a system
can be setup to automatically filter data from the Provincial Climate Change Response
Databases (PCCRD) to the national system since similar vocabularies have been used
to allow for integration. It is the responsibility of the provinces to update the PCCRDs.
In the future it could be setup such that data is collected at the local municipality level
and filtered through to the PCCRD and then to the NCCRD.

The DFFE Climate Change Mitigation and Specialist Monitoring Services unit is
responsible for updating mitigation, adaptation and finance data to T&E system. The
T&E Portal is a sub-module of the NCCIS specifically designed as a platform for
tracking South Africa’s progress towards NDC goals and commitments. The T&E
Portal tracks South Africa’s climate action and transparency under the Climate Change
Paris Agreement in a transparent, simple, interactive, dynamic and informative manner

to inform both the domestic and international audience.

Financial data is requested from donor organisations by DFFE Climate Change
Mitigation and Specialist Monitoring Services who are also responsible for uploading
the data to the T&E system. The DFFE together with National Treasury and other
stakeholders collaborated on the development of a National Climate Finance Support
Strategy that will enhance tracking climate finance.

The Climate Change Monitoring and Evaluations System support regular production
of communication material that describes South Africa’s climate change actions for

local and international audiences. Once the information is analysed it is shared with
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the Climate Change Development and International Mechanisms Directorate to be
included in the Biennial Transparency Report. Not all components of the NCCIS are

fully functional.

The overall institutional arrangements and data flows for the MRV of GHG emissions,
mitigation, adaptation, and support are shown in Figure 2.5. The components of South

Africa’s Tracking and Evaluation System is shown in Figure 2.6.
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Figure 2.5: Diagram of the institutional arrangements and data flows for MRV in
South Africa
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Figure 2.6: Components of South Africa’s Tracking and Evaluation System.
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Sub-national frameworks at a provincial level have institutionalised, with the Initiative
for Climate Action Transparency (ICAT) guide on non-state and sub-national action
developed by ICAT also being used to support sub-national entities. Through the
support of external donor funding the Mpumalanga Climate Change Response
Database (https://mccrd.environment.gov.za/s) has been developed. Similar
processes are also underway in three other provinces namely KwaZulu-Natal,

Western Cape and Northern Cape.

2.3.2 Climate mitigation system

The implementation of the mitigation elements of the National Climate Change
Response Policy and the Climate Change Act is achieved by allocating Sectoral
Emissions Targets (SETs) to policy sectors, Carbon Budgets, and associated
mitigation plans to industry and supporting the verification process for the Carbon Tax
regime administered by the National Treasury and the South African Revenue Service
(SARS). A framework has been developed outlining the approach that the DFFE would
follow when coordinating the process towards the allocation and implementation of
SETs with the line sector departments, provinces and local governments. With the

implementation of the Climate Change Act, the elements of the system will be legally

enforceable. EiGUICI2N
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Figure 2.7: Climate mitigation system being developed for South Africa

Stakeholder engagement is an important process that supports the climate mitigation
system. Currently climate related policies, regulations and communications (such as
the NIR and BTR) undergo a process of public consultation and commenting.
Specifically draft reports are published as a Notice in the Government Gazette or
newspaper and the public are invited to submit written comments within given a

specified time.
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2.4 Description of a Party’s nationally
determined contribution under Article 4 of
the Paris Agreement, including updates

South Africa has set new, economy-wide goals for reducing GHG emissions, with
specific targets for the years 2025 and 2030. By 2025, the country aims to maintain its
annual emissions between the range of 398 and 510 million tonnes of CO2-eq (Mt CO2-
eq). For 2030, the target range is reduced to between 350 and 420 Mt CO2-eq. The
NDC thus have two single year targets.

The NDC does not use reference points, levels, baselines, base years, or starting
points. Instead, the mitigation targets are defined as fixed levels of GHG emissions for
the years 2025 and 2030.

The South African NDC is structured into two five-year periods: the first from January
1, 2021, to December 31, 2025, and the second from January 1, 2026, to December
31, 2030. It encompasses sectors, gases, categories, and pools consistent with the
2017 National Inventory Report (NIR), excluding emissions from natural disturbances
in the land sector. The covered sectors include Energy, Industrial Processes and
Product Use (IPPU), Agriculture, Forestry, and Other Land Use (AFOLU), and Waste.

While the NDC aims for economy-wide coverage, a few subcategories are not
estimated due to either the absence of certain activities in South Africa or lack of data.
These omissions are documented in the 2017 NIR. The gases covered by the NDC
include COz2, CH4, N20, HFCs, and PFCs. However, SFs and NFs are not included in
the two implementation periods due to insufficient data. If data becomes available,
these gases might be considered for inclusion in the 2026-2030 period or the next
NDC.

The NDC accounts for the land sector but excludes emissions from natural
disturbances. Both the 2017 NIR and the NDC adopt a land-based approach, including
all carbon pools except for dead organic matter. Specifically, litter is included, but dead
wood is not, as stated in the 2017 NIR.
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South Africa hosts several Clean Development Mechanism (CDM) projects under the
Kyoto Protocol. The recognition of these projects under Article 6 of the Paris
Agreement is still under negotiation. It is expected that South Africa might host Article
6.4 projects and may enter into cooperative approaches with other countries under
Article 6.2.

The coverage and scope of the mitigation targets in the NDC align with the 2017 NIR.
The 2017 NIR uses Global Warming Potential (GWP) values from the IPCC’s Second
Assessment Report (AR-2), while the updated NIR uses GWP values from the IPCC’s
Fifth Assessment Report (AR-5). Replacing AR-2 GWP values with AR-5 values is
expected to increase South Africa’s total emissions estimate for the target years by 10-
20 Mt CO2-eq.

2.5 Information necessary to track progress
made in implementing and achieving South
Africa’s nationally determined contribution
under Article 4 of the Paris Agreement

South Africa’s indicators to track progress made in implementing and achieving the
NDC include the National GHG emissions (excl. LULUCF) and National GHG
emissions (incl. LULUCF). Definitions of the indicators are provided in
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Table 2.1. A description of the indicators for the reporting years of 2021 and 2022 are
provided in Table 2.2.
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Table 2.1:: Definitions needed to understand each indicator

National GHG emissions (excl. LULUCF)

National GHG emissions (incl. LULUCF)

National GHG emissions (excluding LULUCF) refer to
the total greenhouse gas emissions produced by South
Africa, excluding emissions and removals from land
use, land-use change, and forestry (LULUCF). This
metric encompasses emissions from sectors such as
energy, industrial processes, agriculture (excluding
land-related emissions), and waste

National GHG emissions (including LULUCF) refer to
the total greenhouse gas emissions produced by South
Africa, encompassing all sectors, including land use,
land-use change, and forestry (LULUCF). This includes
emissions from energy production, industrial processes,
agriculture, waste management, as well as emissions
and removals resulting from activities related to
deforestation, reforestation, afforestation, and other
land-use changes.

Table 2.2: Indicators selected to track progress of the NDC

Indicators selected to track progress

Description

NErlelpel el sl sl g s (Ve B BBIREIeI 2N South Africa’s National GHG emissions (excl.

2021

Updates in accordance with any recalculation
of the GHG inventory, as appropriate

Relation to NDC

LULUCEF) in 2021 are 488.32 Mt COz-eq.

The 2022 NIR used the AR5 GWPs. The 2020
NIR used the AR2 GWPs. The data shows that
the current inventory estimates (excl. LULUCF)
are between 0.43% and 5.3% lower than the 2020
inventory estimates.

South Africa’s National GHG emissions (excl.
LULUCF) in 2021 are within range of the
mitigation targets for the period 2021 to 2025.

NErflelp=t el g [eRR=Tg s el S (e E EBIRBIe 3 i South Africa’s National GHG emissions (excl.

2022

Updates in accordance with any recalculation

of the GHG inventory, as appropriate

Relation to NDC

LULUCEF) in 2022 are 478.89 Mt CO:z-eq.

The 2022 NIR used the AR5 GWPs. The 2020
NIR used the AR2 GWPs. The data shows that
the current inventory estimates (excl. LULUCF)
are between 0.43% and 5.3% lower than the 2020
inventory estimates.

South Africa’s National GHG emissions (excl.
LULUCF) in 2022 are within range of the
mitigation targets for the period 2021 to 2025.

NEirlelael el g [l lolg s (e S BEIEBIe DN South Africa’s National GHG emissions (incl.

2021

LULUCF) in 2021 are 464.96 Mt CO:z-eq.
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Indicators selected to track progress Description

The 2022 NIR used the AR5 GWPs. The 2020
NIR used the AR2 GWPs. The data shows that

CJoe it g e Telolo) fo 1 [e sRR R IV d=lore 1 (el 2 1iTel Y the current inventory estimates (incl. LULUCF)

of the GHG inventory, as appropriate are between 0.23% and 4.94% lower than the
2020 estimates except for 2017 when emission

were slightly higher.

South Africa’s National GHG emissions (incl.
Relation to NDC LULUCF) in 2021 are within range of the
mitigation targets for the period 2021 to 2025.

NErlelael el g [eRcEi s lolg s (e S BEIRUIeT DN South Africa’s National GHG emissions (incl.
2022 LULUCEF) in 2022 are 435 828 kt CO2-eq.

The 2022 NIR used the AR5 GWPs. The 2020
NIR used the AR2 GWPs. The data shows that

OJo)e 1=t g e Telolo) o 1 g el IV R e d=lorz 1 (el 2 1iTe1 Y the current inventory estimates (incl. LULUCF)

of the GHG inventory, as appropriate are between 0.23% and 4.94% lower than the
2020 estimates except for 2017 when emission

were slightly higher

South Africa’s National GHG emissions (incl.
Relation to NDC LULUCF) in 2022 are within range of the
mitigation targets for the period 2021 to 2025.

South Africa accounts for anthropogenic emissions and removals in accordance with
methodologies and common metrics assessed by the IPCC and in accordance with
decision 18/CMA.1. South Africa has adopted a GHG inventory-based method to track
its mitigation targets for 2025 and 2030. The country uses guidelines and GWP values
outlined in the Annex to decision 18/CMA.1 (or any subsequent CMA decisions) to
estimate emissions for the national inventory report. Progress and achievement will be
measured by comparing the target ranges for 2025 and 2030 with the annual emissions
recorded in South Africa’s GHG inventory across all sectors, excluding emissions from
natural disturbances in the land sector. These emissions have been separated in the
NIR for each relevant IPCC category and reported individually, forming the basis for
accounting for the implementation and achievement of the NDC targets. By reporting
about the NDC and the progress towards achievement of the target in this way using

indicators, this shows that the indicator methodology in each reporting year is
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consistent with the methodology or methodologies used when communicating the
NDC.

In the NIR, the entire land area is classified as “managed” for estimating emissions and
removals in the land sector. CO2 emissions from biomass burning are currently
recorded under losses due to disturbance in the land section (3B) rather than the
biomass burning section (3C1). Emissions from wildfires are estimated and included
in each relevant land category. For accounting South Africa’s NDC target, emissions
from natural disturbances are excluded from the total. To account for emissions and
removals from harvested wood products, South Africa employs a production approach,
following the updated guidance in the 2013 IPCC Kyoto Protocol Supplement (IPCC,
2014). South Africa does not use a method to address the effects of age-class structure

in forests

GHG emissions (excl. LULUCF) in 2021 are within range of the mitigation targets for
the period 2021 to 2025. GHG emissions (excl. LULUCF) in 2022 are within range of
the mitigation targets for the period 2021 to 2025. GHG emissions (incl. LULUCF) in
2021 are within range of the mitigation targets for the period 2021 to 2025. National
GHG emissions (incl. LULUCF) in 2022 are within range of the mitigation targets for
the period 2021 to 2025.
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2.6 Mitigation policies and measures, actions
and plans, related to implementing and
achieving a nationally determined
contribution under Article 4 of the Paris
Agreement

2.6.1 Sectoral Mitigation Policies and Measures
2.6.1.1 Energy
1.6.1.1a) 12L Tax Incentive Program

The South African 12L tax incentive program is designed to encourage businesses to
implement energy efficiency measures by providing tax deductions for verified energy
savings. A summary of the program is provided in Table 2.3. Its main objectives are
to promote energy conservation, reduce operational costs for businesses, and support
the national agenda for sustainable development. By incentivizing the reduction of
energy consumption, the program helps to lower overall demand for electricity, leading
to a decrease in the use of fossil fuels for power generation. Consequently, this
reduction in energy usage contributes to a significant decrease in greenhouse gas
(GHG) emissions, aiding South Africa in its efforts to combat climate change and meet
its environmental commitments. From 2010 to 2022; the program has contributed to
reducing South Africa’s GHG emissions cumulatively by 26.4 Mt CO2-eq (shown in
Table 2.4).

To claim benefits under Section 12L, a South African taxpayer must implement energy
efficiency measures within their business operations and engage a SANAS-accredited
Measurement and Verification (M&V) professional to establish baseline and post-
implementation energy savings. The M&V professional will compile a report detailing
the verified energy savings, which must then be submitted to SANEDI for approval.
Upon approval, SANEDI will issue a certificate confirming the verified energy savings.
This certificate must be submitted with the taxpayer's annual tax return to SARS to
process the tax incentive claim. Section 12L became effective on 1 November 2013

and applies to years of assessment ending before 1 January 2026.
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Table 2.3: Summary of Section 12L Tax Incentive Program

Name Description Objectives - UYTEE @
instrument
The 121 tax incentive . .
rogram allows eligible To Incentivise
prog . 9 companies to
businesses to receive a tax implement
deduction for their confirmed P .
. . energy-saving
energy savings resulting
from ener efficiency Measures and
12L Tax 9y y technologies,
. upgrades. Managed by the .
Incentive . . thereby Economic
South African National o0
Program contributing to a
Energy Development more
Institute  (SANEDI), this .
S sustainable and
initiative encourages X
: . environmentally
investment in energy- .
S . friendly
efficient  projects across
o - economy.
multiple industries.
Sector Start ear of Implementin
SIES Gases affected ; year P 9
affected implementation entity

Implemented W=slElfs)Y%

CO2

2013

South  African
National Energy
Development
Institute
(SANEDI)

Table 2.4: GHG emission reductions of the 12L Tax Incentive Program

Achieved

Emission Reduction (Mt CO2-eq)

Expected

FX

2010 0
2011 0
2012 0
2013 0
2014 571
2015 0.97
2016 4.11
2017 4.54
2018 2.16
2019 6.19
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Achieved Expected

Emission Reduction (Mt CO2-eq)

2020 1.34
2021 0.48
2022 0.9
Total 26.4

2.6.1.1b) Eskom Integrated Demand Management (IDM) Programme

The Eskom Integrated Demand Management (IDM) Programme is an initiative aimed
at optimizing electricity consumption across South Africa by promoting energy
efficiency and demand-side management among consumers, businesses, and
industries. A summary of the program is provided [fETGDIGI2IBY. Its main objectives
are to alleviate the strain on the national power grid, especially during peak demand
periods, and to reduce overall energy consumption. By encouraging the adoption of
energy-saving technologies and practices, the IDM Programme helps lower electricity
demand, leading to a more stable and reliable power supply. Additionally, the reduction
in energy consumption contributes to the decrease of GHG emissions, supporting
South Africa's efforts to mitigate climate change and move towards a more sustainable
energy future. From 2010 to 2022; the program has contributed to reducing South
Africa’s GHG emissions cumulatively by 8.95 Mt CO2-eq (shown in
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Tabiel2.6).

Table 2.5: Eskom Integrated Demand Management (IDM) Programme

Type of

Description Objectives :
instrument

Promotes energy efficiency
and load management. The
Eskom programme has promoted the Provides for the
Intearated implementation of energy efficient use of
Den?and efficiency technologies by energy
Management providing various rebates for  resources and economic
(IDM)g energy efficiency; related
Programme management and incentives /
9 conservation measures, as rebates.
well as solar water heater
installations.
Status Sector Gases affected Start year of Implementing
affected implementation  entity
Eskom IDM
Implemented Energy CO2 2005 team
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Table 2.6: GHG emission reductions of the Eskom Integrated Demand Management
(IDM) Programme

Achieved Expected

Year Emission Reduction (Mt CO2-eq)
2010 0.53
2011 1.33
2012 1.35
2013 1.83
2014 1.36
2015 0.82
2016 0.54
2017 0.54
2018 0.13
2019 0.13
2020 0.13
2021 0.13
2022 0.13
Total

2.6.1.1c) Municipal Energy Efficiency and Demand Side Management

programme

The South African Municipal Energy Efficiency and Demand Side Management
(EEDSM) programme aims to enhance energy efficiency and manage electricity
demand within municipalities. A summary of the program is provided in Table 2.7. Its
main objectives are to reduce energy consumption in municipal operations, lower
electricity costs, and improve the overall efficiency of municipal infrastructure such as
street lighting, water pumping, and public buildings. By implementing energy-saving

technologies and practices, the EEDSM programme helps municipalities decrease
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their electricity usage, thereby reducing the demand on the national power grid. This
reduction in energy consumption leads to fewer GHG emissions from power
generation, supporting South Africa's efforts to mitigate climate change and promote
sustainable development. From 2010 to 2022; the program has contributed to reducing
South Africa’s GHG emissions cumulatively by 26.86 Mt CO2-eq (shown in Table 2.8).

Table 2.7: Municipal Energy Efficiency and Demand Side Management programme

Description Objectives Type of instrument

. Facilitates the
Allocation of grant .
- effective
Municipal funds to o
T utilization of
Energy municipalities  for
o energy
Efficiency and the purpose of .
. . resources and Economic
Demand Side carrying out energy- offers
Management efficient upgrades .
- associated
programme to their . .
. incentives  or
infrastructure
rebates
Status Sector affected Gases affected Start year .Of Implementing entity
implementation
South African
National Energy
Implemented Energy CO2 2011 Development
Institute (SANEDI)

Table 2.8: GHG emission reductions of the Municipal Energy Efficiency and Demand
Side Management programme

Estimates of GHG emission reductions

Achieved Expected
Year Emission Reduction (Mt CO2-eq)
2010 0
2011 0.39
2012 0.43 FX
2013 0.49
2014 0.61
2015 0.85
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2016 1.33

2017 2.26
2018 41
2019 41
2020 41
2021 41
2022 41
Total 26.86
2.6.1.1d)
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National Cleaner Production Centre South Africa (NCPC) program

The National Cleaner Production Centre South Africa (NCPC) program is a key
initiative focused on promoting cleaner production techniques and sustainable
practices across various industries. A summary of the program is provided in Table
2.9.

minimize the environmental impact of industrial processes. By offering support and

Its main objectives are to enhance resource efficiency, reduce waste, and

guidance on adopting energy-efficient technologies and waste reduction strategies, the
NCPC program helps businesses improve their operational performance while
lowering their environmental footprint. This leads to a reduction in energy consumption
and GHG emissions, contributing significantly to South Africa's efforts to combat
climate change and advance towards a more sustainable and environmentally
responsible industrial sector. From 2010 to 2022; the program has contributed to
reducing South Africa’s GHG emissions cumulatively by 4.37 Mt CO2-eq (shown in
Table 2.10).

Table 2.9: The National Cleaner Production Centre South Africa (NCPC) program

(NCPC) program

South African
businesses by
optimizing
resources and
processes

emissions related
to the energy
sector and
stimulate job
creation in the
green economy.

Name Description Objectives . Uyoe e
instrument
The action aims to
Implementation of  facilitate energy
projects within the  efficiency
private sector that  measures,
enhance energy particularly in the
. efficiency and industrial and
The National : .
. boost the commercial International
Cleaner Production .
. economic sectors, to Agreements and
Centre South Africa . L .
competitiveness of mitigate GHG Cooperation

Status Sector affected

Gases affected

Start year of
implementation

Implementing
entity

Implemented W=jlElfe)%

CO2

2011

National
Cleaner
Production
Centre
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Table 2.10: GHG emission reductions of The National Cleaner Production Centre
South Africa (NCPC) program

Estimates of GHG emission reductions

Achieved Expected
Year Emission Reduction (Mt CO2z-eq)
2010 0
2011 0.09
2012 0.22
2013 0.59
2014 0.59
2015 0.6
2016 0.07 FX
2017 0.29
2018 0.41
2019 0.49
2020 0.34
2021 0.34
2022 0.34
Total 4.37

2.6.1.1e) Private Sector Energy Efficiency (PSEE) Programme

The South African Private Sector Energy Efficiency (PSEE) Programme is designed to
support and incentivize businesses in adopting energy-efficient practices and
technologies. A summary of the program is provided in Table 2.11. Its main objectives
are to enhance energy performance, reduce operational costs, and encourage the
implementation of energy-saving measures across various industries. By providing
resources, technical assistance, and financial incentives, the PSEE Programme helps

businesses decrease their energy consumption, which in turn reduces the demand for
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electricity from fossil fuel sources. This reduction in energy use leads to lower GHG

emissions, supporting South Africa's broader climate goals and contributing to a more

sustainable and environmentally friendly economy. From 2010 to 2022; the program

has contributed to reducing South Africa’s GHG emissions cumulatively by 1.35 Mt

CO2z-eq (shown in Table 2.12).

Table 2.11: Private Sector Energy Efficiency (PSEE) Programme

Name

Private  Sector
Energy
Efficiency
(PSEE)

Programme

Description

Implement projects
in the private sector
that achieve energy
savings and
improved economic
competitiveness in
South African
businesses through
resource and
process efficiency.

Objectives

The action
aims to
facilitate
energy
efficiency
measures,
particularly in
the industrial
and
commercial
sectors, to
mitigate
greenhouse
gas emissions
related to the
energy sector
and stimulate
job creation in
the green
economy.

Type of instrument

International
Agreements
Cooperation

and

Sector affected

Gases affected

Start year of
implementation

Implementing entity

Implemented Energy

CO2

2013

National Business
Initiative (NBI)

Table 2.12: Estimates of GHG emission reductions of the Private Sector Energy

Efficiency (PSEE) Programme

Estimates of GHG emission reductions

Achieved

Year

Emission Reduction (Mt CO»-eq)

FX ‘

2010

0
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Estimates of GHG emission reductions

Achieved

2011 0
2012 0
2013 0
2014 0.15
2015 0.15
2016 0.14
2017 0.14
2018 0.14
2019 0.15
2020 0.16
2021 0.16
2022 0.16
Total 1.35

2.6.1.1f) Private sector embedded solar generation

Private Sector Embedded Solar Generation Initiative in South Africa encourages
businesses to generate their own electricity using solar power systems installed on
their premises. A summary of the program is provided in
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Table 2.13. Its main objectives are to enhance energy security, reduce reliance on the
national power grid, and lower electricity costs for private sector entities. By promoting
the adoption of solar energy, the initiative facilitates a shift towards renewable energy
sources, significantly decreasing the consumption of fossil fuels. This transition to solar
power leads to a substantial reduction in GHG emissions, contributing to South Africa's
efforts to combat climate change and move towards a more sustainable and low-
carbon energy future. From 2010 to 2022; the program has contributed to reducing
South Africa’s GHG emissions cumulatively by 1.45 Mt CO2-eq (shown in Table 2.14).
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Table 2.13: Private sector embedded solar generation

Description Objectives Type of instrument

Solar photovoltaic

(PV) generation,

which can be quickly

deployed, is expected Technology and
to be the key Innovation
technology behind Measures
small-scale

embedded

generation.

Sector Start year of . .
affected Gases affected implementation Implementing entity
Implemented W=alElfs)Y% CO: 2018 Private sector

Table 2.14: Estimates of GHG emission reductions of private sector embedded solar
generation

Private sector Installation of
embedded embedded solar
solar PV for electricity
generation generation.

Estimates of GHG emission reductions

Achieved
Year Emission Reduction (Mt CO»-eq)
2010 0
2011 0
2012 0
2013 0

FX

2014 0
2015 0
2016 0
2017 0
2018 0.21
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Estimates of GHG emission reductions

Achieved
2019 0.31
2020 0.31
2021 0.31
2022 0.31
Total 1.45

2.6.1.1g) Renewable Energy Independent Power Producer Procurement (REIPPP) programme

The South African Renewable Energy Independent Power Producer Procurement
(REIPPP) programme is a government initiative aimed at increasing the country's
renewable energy capacity by engaging private sector investment. A summary of the
program is provided in Table 2.15. Its main objectives are to diversify the energy mix,
enhance energy security, and stimulate economic growth through the development of
renewable energy projects such as wind, solar, and hydro power. By facilitating the
procurement of clean energy from independent power producers, the REIPPP
programme significantly reduces the reliance on fossil fuels for electricity generation.
This transition to renewable energy sources leads to a marked decrease in GHG
emissions, supporting South Africa’s efforts to mitigate climate change and achieve its
environmental sustainability targets. From 2010 to 2022; the program has contributed
to reducing South Africa’s GHG emissions cumulatively by 101.99 Mt CO2-eq (shown
in Table 2.16).

Table 2.15: Renewable Energy Independent Power Producer Procurement (REIPPP)
programme
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Description

Competitive
procurement

programme, where
prospective power

Objectives

The Integrated

Type of
instrument

Implemented

Renewable : Resource Plan
producers submit S
Energy : makes provision
bids to supply Eskom .
Independent : for the generation
with renewable
Power of 17.8 GW of .
energy. The Economic
Producer renewable energy
Department of
Procurement - by 2030, to be
Mineral Resources L
(REIPPP) commissioned
rogramme and Energy under the
prog adjudicates the bids
s - Programme.
according to various
criteria, price being
the most critical.
Sector Start ear of Implementin
Gases affected ; yea P 9
affected implementation entity
Energy CO: 2011 Eskom

Table 2.16: Estimates of GHG emission reductions of the Renewable Energy
Independent Power Producer Procurement (REIPPP) programme

Estimates of GHG emission reductions

Expected

FX

Achieved

Year Emission Reduction (Mt CO2-eq)
2010 0
2011 0
2012 0
2013 0
2014 5.21
2015 7.01
2016 8.91
2017 11.81
2018 12.81
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Estimates of GHG emission reductions

Achieved Expected
2019 13.31

2020 14.31

2021 14.31

2022 14.31

Total 101.99

2.6.1.1h) Natural Gas Fuel Switch Programmes

The South African Natural Gas Fuel Switch programme is an initiative designed to
promote the transition from coal and oil to natural gas as a cleaner energy source for
industrial and power generation processes. A summary of the program is provided in
Table 2.17. Its main objectives are to reduce GHG emissions, improve air quality,
and enhance energy efficiency. By encouraging industries to adopt natural gas,
which burns more cleanly and efficiently than coal and oil, the programme aims to
lower carbon dioxide and other harmful emissions. This shift helps to mitigate climate
change, as natural gas produces significantly fewer GHGs compared to traditional
fossil fuels, supporting South Africa's efforts to reduce its carbon footprint and
advance towards a more sustainable energy future. From 2010 to 2022; the program
has contributed to reducing South Africa’s GHG emissions cumulatively by 97.73 Mt
CO2-eq (shown in
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Table 2.18).

Table 2.17: Natural Gas Fuel Switch Programmes

Status

Implemented

Natural
Gas
Fuel
Switch
Progra
mmes

Description

Switch to natural
gas from emission
intensive fuels.

Objectives

To provide an economical and
eco-friendly energy, by
supplying natural gas to
Compressed Natural  Gas
(CNG) refuelling stations, gas
distribution networks, industries
and power generation systems
and to customers who are not
on the existing gas network.
CNG is transported by road to
customers not on the existing
gas pipeline and CNG
equipment, advice and support
provided to help industrial users
and transport owners convert

Type of
instrument

Technology
and
Innovation
Measures

Sector
affected

Gases affected

Start year of implementation

Implementing
entity

Energy

CO2

2000

Department
of Mineral
Resources
and Energy
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Table 2.18: Estimates of GHG emission reductions of Natural Gas Fuel Switch
Programmes

Estimates of GHG emission reductions

Achieved Expected
Year Emission Reduction (Mt CO2-eq)

2010 7.66

2011 7.35

2012 7.37

2013 6.95

2014 7.74

2015 7.78

2016 7.08 FX
2017 7.08

2018 7.08

2019 7.91

2020 7.91

2021 7.91

2022 7.91

Total 97.73

2.6.1.2 Transport

2.6.1.2a) Bus Rapid Transport (BRT) System

The South African Bus Rapid Transit (BRT) programme, funded through the Public
Network Transport Grant, aims to improve urban public transportation by developing
efficient, high-capacity bus networks in major cities. Its main objectives are to reduce
traffic congestion, enhance mobility, and provide reliable and affordable public
transport options. A summary of the program is provided in Table 2.19. The purpose
of the Public Network Transport Grant is to support the National Land Transport Act
(Act No. 5 of 2009) and the Public Transport Strategy (PTS) and Action Plan in
advancing the delivery of accessible, reliable, and affordable integrated municipal
public transport services. Functional BRT systems have been implemented in cities
such as Johannesburg (Rea Vaya), Cape Town (MyCiTi), and Pretoria (A Re Yeng).
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By prioritizing bus lanes and streamlining routes, the BRT programme encourages
more people to use public transportation instead of private vehicles. This shift
reduces the number of cars on the road, leading to lower fuel consumption and a
significant decrease in GHG emissions. Consequently, the BRT programme helps
mitigate climate change, promotes sustainable urban development, and improves air
quality in South African cities. From 2010 to 2022; the program has contributed to
reducing South Africa’s GHG emissions cumulatively by 0.63 Mt CO2-eq (shown in
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Table 2.20).

Table 2.19: Bus Rapid Transport (BRT) System

Description

Objectives

Type of
instrument

Implemented

An urban public
transportation initiative
aimed at improving the
efficiency, reliability, and . L
o . Its main objectives
affordability of bus services .
S . " are to reduce traffic
Bus Rapid in major cities. Funded conaestion. enhance
Transport  through the Public Network ge ’ . .
mobility, and provide Economic
(BRT) Transport Grant, the g .
accessible public
System program focuses on .
. . - transport options for
developing high-capacity o
: all citizens
bus networks with
dedicated lanes,
streamlined routes, and
modern infrastructure.
Sector Gases affected _Start year of Implementmg
affected implementation entity
Energy CO2 2007 DoT
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Table 2.20: Estimates of GHG emission reductions of the Bus Rapid Transport (BRT)
System

Estimates of GHG emission reductions

Achieved Expected

Year Emission Reduction (Mt CO2-eq)
2010 0]

2011 0

2012 0.05

2013 0.05

2014 0.05

2015 0.05

2016 0.05 FX
2017 0.05

2018 0.05

2019 0.07

2020 0.07

2021 0.07

2022 0.07

Total 0.63

2.6.1.2b) Transnet Road-to-Rail Programme

The Transnet Road-to-Rail Programme is an initiative aimed at shifting freight
transportation from road to rail networks. Its main objectives are to alleviate road
congestion, reduce road maintenance costs, and enhance the efficiency and
reliability of the country's freight transport system. A summary of the program is
provided in
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Table 2.21. By promoting the use of rail for transporting goods, the programme
significantly reduces the number of heavy trucks on the roads, which in turn decreases
fuel consumption and lowers GHG emissions. This transition not only helps mitigate
climate change but also contributes to improved air quality and a reduction in the
environmental impact of freight transport in South Africa. From 2010 to 2022; the
program has contributed to reducing South Africa’s GHG emissions cumulatively by
3.2 Mt CO2-eq (shown in Table 2.22).
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Table 2.21: Transnet Road-to-Rail Programme

Transnet

Description

The Programme is
designed to shift freight
transportation from road to
rail, aiming to enhance rail
infrastructure and reduce
road congestion. By
increasing the use of rail
for cargo transport, the

Objectives

The main objectives

of the Transnet
Road-to-Rail

Programme are to
enhance rail
infrastructure and
shift freight

transportation  from
road to rail. This shift

Type of
instrument

Sl affected

Gases affected

implementation

Road-to- programme seeks to lower .
; - aims to reduce road Other
Rail transportation costs, .
. o congestion, lower
Programme improve logistics ;
- transportation costs,
efficiency, and decrease
e and decrease
GHG emissions,
. .. greenhouse gas
supporting the country’s o
. emissions,
climate goals and .
. supporting more
promoting more X
: sustainable and
sustainable transport o
. efficient transport
solutions. )
solutions.
Sector Start year of Implementing

entity

Implemented

Energy

CO2

2012

Transet

Table 2.22: Estimates of GHG emission reductions of the Transnet Road-to-Rail

Programme

Estimates of GHG emission reductions

Achieved

Emission Reduction (Mt CO2-eq)

Year

2010 0
2011 0
2012 0
2013 0
2014 0.48
2015 0.31

Expected

FX
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Estimates of GHG emission reductions

Achieved Expected
2016 0.64

2017 0.86

2018 0.11

2019 0.2

2020 0.32

2021 0.2

2022 0.08

Total 3.2

2.6.1.3 IPPU

2.6.1.3a) Nitrous Oxide Reduction Projects

South Africa’'s N2O Reduction Projects typically involve the implementation of
advanced technologies and process modifications to capture and convert N20O into
less harmful substances. A summary of the program is provided in
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Table 2.23. Techniques such as catalytic decomposition, where specialized catalysts
break down N20 into nitrogen and oxygen, and the integration of emission control
systems are common. By reducing N2O emissions, these initiatives aim to lower the
environmental impact of nitric acid production, contribute to improved air quality, and
support South Africa's climate goals by reducing greenhouse gas emissions. From
2010 to 2022; the program has contributed to reducing South Africa’s GHG emissions
cumulatively by 16.92 Mt CO2-eq (shown in Table 2.24).
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Table 2.23: Nitrous Oxide Reduction Projects

Nitrous
Oxide
Reduction
Projects

Description

The Projects in nitric
acid production focus on

minimizing N20
emissions through
advanced technologies
and process
improvements. These
initiatives typically

involve implementing
catalytic decomposition
systems to convert N2O

into less harmful
substances, thereby
reducing the
environmental impact
and supporting the

country’s climate goals.

Objectives

To significantly lower
N20O emissions by
employing advanced
control technologies
and process
enhancements. These
efforts aim to reduce the
environmental impact of
nitric acid production
and contribute to the
country's climate
change mitigation goals.

Type of
instrument

Other

Sector

Gases affected

Start year of
implementation

Implementing
entity

Implemented

Energy

N20O

2006

Private sector

Table 2.24: Estimates of GHG emission reductions of Nitrous Oxide Reduction

Projects

Estimates of GHG emission reductions

Achieved

Year Emission Reduction (Mt CO2-eq)
2010 0

2011 1.46

2012 1.71

2013 1.69

2014 1.69

2015 1.69

2016 1.69

FX
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Estimates of GHG emission reductions

Achieved

2017 1.63
2018 1.2
2019 1.04
2020 1.04
2021 1.04
2022 1.04
Total 16.92

2.6.1.4 Agriculture
2.6.1.4a) Conservation Agriculture

Conservation agriculture practices are promoted as part of Comprehensive Agricultural
Support Programme (CASP); llima/Letsema Projects; Land Care Programme and the
Working for Land Programme. These practices focus on sustainable farming
techniques such as minimal soil disturbance, cover cropping, and crop rotation to
improve soil health, enhance water retention, and increase agricultural productivity. A
summary of the conservation agriculture measure is provided in Table 2.25. The aim
of the grant funded programs are to promote sustainable land management and job
creation through community-based initiatives that support social, economic, and
environmental sustainability. This involves assisting vulnerable South African farming
communities to boost agricultural production and invest in critical infrastructure. By
providing coordinated agricultural support and collaborating with industry initiatives,
these programs enhance food productivity and supports land reform beneficiaries. By
adopting conservation agriculture, South Africa aims to reduce GHG emissions
through enhanced carbon sequestration in soils, decreased reliance on chemical
inputs, and improved overall farm resilience, contributing to the country's climate
change mitigation efforts. The grant programs also aim to revitalize agricultural

colleges into centres of excellence and incentivizes provincial departments to create
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jobs through labour-intensive methods in areas like road maintenance, building

upkeep, tourism, and waste management. From 2010 to 2022; conservation

agriculture practices have contributed to reducing South Africa’s GHG emissions
cumulatively by 13,34 Mt CO2-eq (shown in Table 2.26).

Table 2.25: Conservation Agriculture

Agriculture

Conservation

Description

Grant funded

projects  which
focus on
sustainable
farming
practices  that
improve soil
health, water

conservation,
and crop
productivity.

Objectives

To advance  sustainable
farming practices, improve
soil and water management,
and support rural
development and
environmental stewardship

Type of
instrument

Economic

Sector

Gases affected

Start year of implementation

Implementing
entity

Implemented  WaAe[{[a8]1(0](<]

CO2; CHa4; N2O

2001

Department
of Agriculture

Table 2.26: Estimates of GHG emission reductions of Conservation Agriculture

Estimates of GHG emission reductions

Achieved

Year Emission Reduction (Mt CO2-eq)
2010 0,64
2011 0,69

Expected

FX
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Estimates of GHG emission reductions

Achieved Expected

2012 0,74
2013 0,8
2014 0,86
2015 0,92
2016 0,99
2017 1,06
2018 1,14
2019 1,23
2020 1,32
2021 1,42
2022 1,53
Total 13,34

2.6.1.4b) Grassland Restoration

The implementation of grassland restoration is guided by several key commitments
and programs. It aligns with the United Nations Convention to Combat Desertification
(UNCCD) medium-term goal to rehabilitate and sustainably manage 2,436,170
hectares of grassland by 2030. Additionally, it supports the natural land cover
restoration objectives outlined in the National Biodiversity Strategy and Action Plan
(NBSAP). This effort is further bolstered by the DFFE "Working for" programs, which
focus on restoring ecological infrastructure, and the Department of Agriculture Land
Care Programs, which emphasize sustainable land management in agricultural areas.
A summary of the grassland restoration measure is provided in Table 2.28. Grassland
restoration reduces GHG emissions by enhancing carbon sequestration in soils and
vegetation, improving soil health, and preventing soil erosion and land degradation.
From 2010 to 2022; grassland restoration activities have contributed to
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Table 2.27: Reducing South Africa’s GHG emissions cumulatively by 13.95 Mt CO2-eq
(shown in Table 2.28).

Table 2.27: Grassland Restoration

Type of
instrument

Description Objectives

Grassland restoration
aims to enhance the
productivity of grasslands

by encouraging To restore and
sustainable grazing rehabilitate
Grassland X -9 Regulatory
. practices that minimize grasslands and
Restoration ; . . ; . measures
topsoil loss and disruption, grazing lands while
boost forage production reducing soil erosion

and coverage, and
preserve the diversity of
essential forage species.

Status Sector Gases affected Start year of Implementing
affected implementation entity

Department
Lplol il B Agriculture COg2; CHas; N20O 2001 of Agriculture;
DFFE

Table 2.28: Estimates of GHG emission reductions of Grassland Restoration

Estimates of GHG emission reductions

Achieved

Year Emission Reduction (Mt COz-eq)

2010 1,18

2011 1,21

FX

2012 1,21

2013 1,22

2014 1,22
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Estimates of GHG emission reductions

Achieved

2015 0,41
2016 0,41
2017 0,4
2018 0,45
2019 1,55
2020 1,55
2021 1,56
2022 1,58
Total 13,95

2.6.1.5 Forestry

Forestland management, including natural forests and plantations and the afforestation
and restoration activities thereof, is regulated by the National Forests Act, 1998 (Act
No. 84 of 1998). This Act emphasizes sustainable forest management and outlines
how forests can be used by people and communities without causing destruction.
Additionally, the National Veld and Forest Fire Act, 1998 (Act No. 101 of 1998) is crucial

for managing forest fires and ensuring fire safety.

These laws are supported by various amendments and policies, such as the Forestry
Laws Amendment Act, 2005 (Act No. 35 of 2005) and the National Forest and Fire
Laws Amendment Act, 2001 (Act No. 12 of 2001). Together, they provide a
comprehensive framework for the sustainable management and protection of South

Africa’s forest resources

The National Forests Amendment Act, 2022 aims to enhance forest management and
protection by clarifying definitions, establishing public trusteeship, promoting
sustainability, controlling deforestation, reinforcing penalties, and providing an appeals
process. The proposed 2023 amendment reinforces the appeals mechanism for
provisions for appeals against delegated decisions, the formation of an appeals
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committee, specific timeframes for lodging and deciding appeals, and measures to
ensure transparency and fairness, all aimed at enhancing accountability and fairness

in forest management.

2.6.1.5a) Afforestation

The afforestation programs managed by DFFE, including the Working for Land and
Working for Ecosystems initiatives, focus on expanding and restoring forested areas
to enhance environmental sustainability and ecosystem health. A summary of the
measure is provided in Table 2.29. The main objectives of these programs are to
increase forest cover, improve biodiversity, and rehabilitate degraded landscapes. By
doing so, these initiatives help reduce South Africa's GHG emissions by sequestering
carbon dioxide in vegetation and soil, improving overall carbon storage, and mitigating
the effects of climate change. From 2010 to 2022; afforestation activities have
contributed to reducing South Africa’s GHG emissions cumulatively by 352,24 Mt CO2-
eg (shown in

Table 2.30).

Table 2.29: Afforestation

Type of
instrument

Description Objectives

afforestation
programs managed by
the Department of
Forestry, Fisheries,

- To increase and
and the Environment, -
: - . rehabilitate forested
including the Working regions in order to boost
for Land and Working 9K
. environmental Regulatory
Afforestation for Ecosystems X o .
S sustainability, enrich measures
initiatives, focus on . " . .
; biodiversity, and
expanding and
. strengthen ecosystem
restoring forested health

areas to enhance
environmental
sustainability and
ecosystem health.

Sector Gases affected _Start year of Implementlng
affected implementation entity
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Type of
instrument

Description Objectives

Implemented Energy

Table 2.30: Estimates of GHG emission reductions of Afforestation

Estimates of GHG emission reductions

Achieved Expected
Year Emission Reduction (Mt CO2-eq)

2010 17,24

2011 18,07

2012 20,21

2013 21,64

2014 18,72

2015 21,6

2016 26,62 FX
2017 24,48

2018 24,67

2019 31,45

2020 38,56

2021 40,15

2022 48,83

Total 352,24
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2.6.1.5b) Forest and Woodland Restoration and Rehabilitation

The forest and woodland restoration and rehabilitation activities managed DFFE,
including as part of the Working for Land and Working for Ecosystems initiatives,
focus on revitalizing degraded forest and woodland areas to restore ecological
balance and enhance environmental quality. A summary of the measure is provided
in

Table 2.31. The primary objectives are to rehabilitate damaged landscapes, increase
biodiversity, and improve carbon sequestration. By expanding forest cover and
improving the health of these ecosystems, these activities contribute to reducing South
Africa's GHG emissions through enhanced carbon capture and storage, while also
supporting overall climate resilience and ecological sustainability. From 2010 to 2022;
forest and woodland restoration and rehabilitation activities have contributed to
reducing South Africa’s GHG emissions cumulatively by 50.96 Mt CO2-eq (shown in
Table 2.32).

Table 2.31: Forest and Woodland Restoration and Rehabilitation

Type of
instrument

Description Objectives

As part of the
Department of
Forestry,
Fisheries, and
the
Environment’s
Working for

Land and

Working for

Ecosystems To rehabilitate degraded
Forest and .~ .- "=

initiatives,  the landscapes, boost
Woodland . . S . .

. actions aim to biodiversity, and improve Regulatory

Restoration
and restore carbon_ capture to stren_gthen measures
Rehabilitation degraded ecological health and climate

landscapes, resilience.

enhance

biodiversity, and
improve carbon
sequestration to

support
ecological
balance and
mitigate climate
change.
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Type of
instrument

Sector . : Implementing
affected Gases affected  Start year of implementation entity

Implemented Energy CO2 2006 DFFE

Description Objectives

Table 2.32: Estimates of GHG emission reductions of Forest and Woodland
Restoration and Rehabilitation

Estimates of GHG emission reductions

Achieved

Year Emission Reduction (Mt CO2-eq)
2010 1.92

2011 2.23

2012 2.55

2013 2.98

2014 2.28

2015 2.88

2016 4.03 FX
2017 3.25

2018 2.96

2019 5.13

2020 6.48

2021 6.23

2022 8.04

Total 50.96
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2.6.1.6 Other Land Uses

The Biodiversity Act of 2004 in South Africa supports the restoration and afforestation
of natural landscapes through conservation and sustainable use, ecosystem
protection, biodiversity management plans, incentives for landowners, and monitoring
and enforcement mechanisms. The National Biodiversity Framework serves as an
implementation tool for the National Environmental Management: Biodiversity Act and
outlines specific outcomes to achieve biodiversity conservation. The NBSAP provides
a strategic framework for biodiversity management, which is operationalized through
the National Biodiversity Framework (NBF) as mandated by Chapter 3 of the
Biodiversity Act.

2.6.1.6a) Thicket Restoration

Thick restoration is driven by several key commitments and programs. A summary of
the measure is provided in
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Table 2.33. It aligns with the medium-term (2030) UNCCD commitment to combat
desertification by rehabilitating and sustainably managing 87,621 hectares of thicket.
Additionally, it supports natural land cover restoration goals outlined in the National
Biodiversity Strategy and Action Plan (NBSAP). The Department of Forestry, Fisheries,
and the Environment's "Working for" programs focus on restoring ecological
infrastructure, while the Department of Agriculture, Land Reform, and Rural
Development's Land Care programs emphasize sustainable land management in

agricultural areas. quality.

Thicket restoration helps reduce GHG emissions by enhancing carbon sequestration,
as restored thickets absorb and store carbon dioxide in their biomass and soil.
Additionally, healthy thickets improve soil quality and stability, reducing the release of
carbon stored in the soil and minimizing soil erosion. Overall, thicket restoration
contributes to a more resilient and sustainable ecosystem that plays a crucial role in
reducing the country's GHG emissions. From 2010 to 2022; thicket restoration
activities have contributed to reducing South Africa’s GHG emissions cumulatively by
16.08 Mt CO2-eq (shown in Table 2.34).
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Table 2.33: Thicket Restoration

Description Objectives . TTPE @i
instrument
Thicket restoration The main objective of
activities in South thicket restoration in
Africa focus on South  Africa is to
rehabilitating degraded  rehabilitate = degraded
thicket ecosystems to thicket ecosystems
enhance biodiversity, involving the replanting
Thicket improve soil quality, of thicket vegetation to Regulatory
Restoration  and increase carbon enhance biodiversity measures
sequestration, thereby  and improve ecological
supporting health, with the purpose
environmental of increasing carbon
sustainability and sequestration and
climate change thereby reducing GHG
mitigation. emissions.
Sector Gases affected Start year of Imp_lementing
affected implementation entity
DFFE;
Implemented W=SalElfs)Y% CO2 2006 Department
of Agriculture

Table 2.34: Estimates of GHG emission reductions of Thicket Restoration

Estimates of GHG emission reductions

Achieved

Year Emission Reduction (Mt CO2-eq)

2010 1.1

2011 1.2

2012 1.11

2013 1.19 FX
2014 1.11

2015 1.29

2016 1.41

2017 1.32
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Estimates of GHG emission reductions

Achieved

2018 1.3
2019 1.37
2020 1.38
2021 1.12
2022 1.18
Total 16.08

2.6.1.5b) Shrubland restoration and afforestation

Shrubland exists in South Africa distributed in the Northern Cape, Western Cape and
Eastern Cape. Smaller areas of karroid type shrubland exists in other interior provinces
such as Northwest and Free State. A summary of the measure is provided in Table
2.35. Shrubland restoration and afforestation aligns with the medium-term (2030)
UNCCD commitment to combat desertification by rehabilitating and sustainably
managing 1 349 714 ha of fynbos; 149 877 ha of Succulent Karoo and 528 632 ha of
Nama Karoo. The restoration and afforestation of shrubland align with the National
Biodiversity Framework (2019-2024) and the National Biodiversity Strategy and Action
Plan (2015-2025) by promoting ecosystem restoration, enhancing climate resilience,
protecting biodiversity, and supporting sustainable land use. The Working for
Ecosystems programme, under the DFFE, focuses on restoring degraded landscapes
through ecosystem rehabilitation and invasive alien species control, particularly in
Karroid regions. Similarly, the Working for Water Programme targets the removal of
invasive alien species that degrade water resources and ecosystems, including those
affecting Karroid vegetation in arid regions, thereby helping to restore natural
shrublands, enhance water availability, and improve biodiversity.

The restoration and afforestation of shrubland vegetation help reduce South Africa's
GHG emissions by enhancing carbon sequestration in arid and semi-arid regions.
Restored shrublands capture and store carbon in plant biomass and soils, which can

mitigate emissions from other sectors. Additionally, restoration prevents further land
degradation, reducing the release of carbon stored in soils. From 2010 to 2022;
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restoration and afforestation of shrubland has contributed to reducing South Africa’s
GHG emissions cumulatively by 11,77 Mt CO2-eq (shown in
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Table 2.36).

Table 2.35: Shrubland Restoration and Afforestation

and

Shrubland
Restoration

Afforestation

Description

Initiatives that are a
part of the
Department of
Forestry, Fisheries,
and the
Environment’s policy
and programmes
which focus on
rehabilitating
degraded
shrublands,
improving soil
fertility, and restoring
vegetation cover to
prevent further
degradation

Objectives

For the Karoo,
objectives include
restoring degraded
landscapes, enhancing
soil and water
management, and
promoting sustainable
land use to improve
ecosystem health and
carbon sequestration,
while for the Fynbos,
the goals are to
conserve biodiversity,
protect high-biodiversity
areas, restore degraded
lands, integrate
biodiversity into land
use planning, and
enhance ecosystem
resilience to climate
change.

Type of
instrument

Regulatory
measures

Sector

Gases affected

Start year of
implementation

Implementing
entity

Implemented

Energy

CO2

2006

DFFE
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Table 2.36: Estimates of GHG emission reductions of Shrubland Restoration and
Afforestation

Year Emission Reduction (Mt CO2-eq)
2010 0.85
2011 0.87
2012 0.82
2013 0.93
2014 0.95
2015 0.65
2016 0.67 FX
2017 0.67
2018 0.74
2019 1.24
2020 1.18
2021 1.09
2022 1.11
Total 11.77
2.6.1.7 Waste

2.6.1.7a) Municipal Landfill Gas Destruction

Municipal Landfill Gas Destruction in South Africa, as mentioned in the National
Waste Management Strategy of 2020 and regulated by the National Environmental
Management: Waste Act of 2008: National Standards for the extraction, flaring or
recovery of landfill gas 2013, focuses on capturing and destroying CH4 emissions
from landfills to mitigate GHG emissions and reduce environmental impact. A
summary of the measure is provided in Table 2.37. The strategy promotes the
installation of landfill gas extraction and flaring systems, encouraging municipalities
to adopt these technologies to improve waste management practices. By converting
landfill gas into energy, the initiative also supports renewable energy development
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and contributes to South Africa's broader climate change mitigation goals. From 2010
to 2022; municipal landfill gas destruction activities have contributed to reducing
South Africa’s GHG emissions cumulatively by 3.39 Mt CO2-eq (shown in
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Table 2.38).

Table 2.37: Municipal Landfill Gas Destruction

Description Objectives . Uyipts @
instrument
Municipal landfill gas
extraction and
flaring activities in The capturing and safe
. South Africa involve  destruction of methane
Municipal . :
. capturing methane from landfills, thereby
Landfill o e - Regulatory
G emissions from mitigating climate change
as ; . LD measures
Destruction landfills and burning and_mlnlmlzmg_ the
them to reduce GHG environmental impact of
emissions and waste disposal.
environmental
impact
Status Sector Gases affected _Start year of Implementlng
affected implementation entity
Implemented Energy CO2 2008 DFFE
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Table 2.38: Estimates of GHG emission reductions of Municipal Landfill Gas
Destruction

Estimates of GHG emission reductions

Achieved Expected
Year Emission Reduction (Mt CO2-eq)

2010 0]

2011 0.07

2012 0.18

2013 0.25

2014 0.29

2015 0.32

2016 0.32 FX
2017 0.33

2018 0.33

2019 0.33

2020 0.33

2021 0.32

2022 0.32

Total 3.39

2.6.1.7b) National Waste Management Strategy (NWMS)

The NWMS establishes a cohesive strategy and framework for enacting the Waste
Act, detailing the government's policy and strategic approach to waste management.
The primary aim of the strategy (DFFE; 2020) is to create a sustainable, efficient, and
inclusive waste management system that minimizes environmental impact, promotes
socio-economic development, and transitions towards a circular economy. The NWMS
2020 addresses key waste management issues by providing a service delivery model
based on the waste management hierarchy, with specific objectives, actions, and
targets for different waste streams. This includes promoting alternatives to landfilling,
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composting, and energy recovery, encouraging sustainable product design and
packaging, advancing residential separation at source programs, and supporting the
development of skills in the waste sector. It also aims to strengthen the role of waste
pickers, align enforcement responsibilities, support local governments in implementing
integrated waste management plans, and coordinate a comprehensive public

awareness program. A summary of the NWMS is provided in Table 2.39.

Between 2010 and 2021; the NWMS has helped cumulatively reduce GHG emissions
by 8.49 Mt CO2-eq (Shown in Table 2.40) through several initiatives: promoting waste
minimization, enhancing recycling and reuse, encouraging composting and energy
recovery, supporting sustainable product design, facilitating residential separation at
source, integrating waste pickers into the formal system, developing waste
management infrastructure, and raising public awareness. These efforts collectively
reduce the amount of waste in landfills, lower methane emissions, and decrease the

carbon footprint of production and disposal processes.

Table 2.39: National Waste Management Strategy

Type of

Description Objectives

The South Promote waste

C\;ggf‘en National minimization, reuse,

Management recycling, and recovery.

Strategy (NWMS) Ensure effective and

2020 is a efficient delivery of waste

comprehensive services.

g:g?ger\]'\ggl:() En ha_nce_ the waste sector's

. contribution to the green

Management country's efforts _ Other
Strategy in managing Raise awareness about the

waste impact of waste on health,

sustainably and well-being, and the

effectively. The environment.

Fs)trg\:ﬁj%ibu”ds ON " Achieve integrated waste

versions, aiming management planning.

to address Ensure sound budgeting

current and financial management

challenges and for waste services.

align with

instrument
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Type of

Description Objectives .
instrument

international best Provide measures for the
practices remediation of contaminated
land.

Establish effective
compliance with and
enforcement of the Waste

Act.
Status Sector Gases affected Start year of implementation Implementing
affected entity
Implemented Energy CH4 2011 DFFE

Table 2.40: GHG emission reductions of the National Waste Management Strategy

Expected

Year Emission Reduction (Mt CO2-eq)

2010 0.61

2011 0.81

2012 0.97

2013 1.05

2014 1.09

2015 1.11

2016 1.12 FX
2017 0.92

2018 0.69

2019 0.06

2020 0.02

2021 0.02

2022 0.02

Total 8.49
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2.6.1.8 How actions, policies and measures are modifying longer-term
trends in GHG emissions and removals

From 2010 to 2022, the reductions in GHG emissions from current policies and
measures (PAMs), excluding those related to LULUCF, averaged 5% of the national
GHG emissions excluding LULUCF. As shown in Figure 2.8; GHG emission reductions
excluding FOLU related ones increase from 10.01 Mt CO2z-eq in 2010 to 32.46 Mt CO2-
eqg in 2022.

From 2010 to 2022, the reductions in GHG emissions from current policies and
measures (PAMS), including those related to FOLU, averaged 11% of the national
GHG emissions including LULUCF. As shown in Figure 2.9; GHG emission reductions
including those related to FOLU increase from 30.88 Mt CO2-eq in 2010 to 90.85 Mt
CO2-eq in 2022.

There is a declining trend of total GHG emissions from 2010 to 2022; for both indicators
national GHG emissions including LULUCF and national GHG emissions excluding
LULUCEF. This is due to the impact of load shedding in the country which is linked to

the lower coal quantities combusted at coal fired power plants.

600

580 -

560 -

T

9, 540 -

o)

3]

g 520

g GHG

? 500 emissions
= reduced by
[

o 480 PAMs

I

()

460

440

420

400
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

BGHG inventory Total GHG (excl. LULUCF) with PAMs BGHG inventory Total GHG (excl. LULUCF)

Figure 2.8: Mitigation contribution to total GHG emissions excluding LULUCF from
2010 to 2020

168



600

580

560

540

520

GHG

emissions
> reduced by

PAMs

500

480

GHG emissions (Mt CO,-eq)

460

440

420

400
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

BGHG inventory Total GHG (incl. LULUCF) with PAMS B GHG inventory Total GHG (incl. LULUCF)

Figure 2.9: Mitigation contribution to total GHG emissions including LULUCF from
2010 to 2020

2.7 Summary of greenhouse gas emissions
and removals

As provided for in Chapter 1.

2.8 Projections of greenhouse gas emissions
and removals

GHG emissions are projected for a ‘with measures’ scenario for the period 2022 to
2030. In Figure 2.10 shown below, the projection of GHG emissions is shown for total
GHG emissions including LULUCF and total GHG emissions without LULUCF.
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Figure 2.10: A ‘with measures’ Projection of Greenhouse Gas Emissions and

Removals 2022 - 2030
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2.8.1 Models and/or approaches used, and key underlying
assumptions and parameters used for projections

The Analytica based integrated assessment DFFE Integrated Climate Change

Mitigation Model has been used to quantify GHG emission projections for South Africa

up to 2050. This model builds on historical activity data and integrates assumptions

about emission drivers and mitigation strategies.

Incorporating earlier studies like the Mitigation Potential Analysis (MPA), South Africa’s
Greenhouse Gas (GHG) Emission Pathways, the Policies and Measures (PAMS)
model, and Ex-post tools, the integrated model updates both historical data and
assumptions. The historical data spans from 2000 to 2022, and the assumptions
include the country’s existing and potential climate and non-climate policies, economic

developments, new scientific findings, and technological advances.

Using a bottom-up approach, the model estimates GHG emissions by considering
activity data and mitigation potential in key economic sectors. It employs two linked
economic models. The first is a social accounting matrix (SAM) within the Analytica
framework, which evaluates the socio-economic implications of individual mitigation
options. The second is an external socio-economic model developed by Cambridge
Econometrics, linked to the integrated model, assessing the socio-economic impacts
of mitigation strategies across different sectors and the entire economy. Additionally,
the model incorporates multi-criteria assessments (MCA) to evaluate the socio-

economic, environmental, and practical aspects of each mitigation option.

The socio-economic model complements the DFFE's integrated energy model by
estimating the economic impacts of various energy pathways on South Africa's
economy at national, industry, and household levels. It uses a simulation approach to
project outcomes based on policy changes and integrates seamlessly with the
Analytica energy model. The model focuses on minimizing costs under constraints and
projecting outcomes based on variable relationships. Using the SAM, it links industries,
products, households, and labour types for detailed scenario analysis. The model
considers factors like uncertainty, market frictions, and economic capacity, and is
demand-driven. Data exchange between the socio-economic and Analytica models

enriches the analysis. Econometric estimations and error correction models help

171



understand relationships between employment, wages, investment, and prices. Key
economic indicators, such as sectoral output, employment, and household
consumption, are calculated to provide insights into the socio-economic impacts of
decarbonization pathways, aiding policymakers in understanding the broader

implications of energy policies on the economy, employment, and income distribution.

Historic population data was updated to reflect the most recent historical population
dataset from 2002 to 2022 The population projections were revised during the update
of the MPA in 2021, with the medium scenario updated in 2024 to align with the IRP
2023. These population projections are assumed to follow the United Nations

population projection from its Population Division.

2.9 Other information

2.9.1 Application of flexibility provision; planned

improvements and capacity constraints related to

reporting of mitigation policies and measures, actions

and plans
Flexibility is applied in accordance with paragraph 85 of the MPGs to report estimates
of achieved emission reductions of PAMs. The estimates of expected GHG emission
reductions of current PAMs are not included in BTR1 and is a capacity constraint.
However, moving forward, it is anticipated that the reporting of expected GHG
emissions from current PAMs will align with the timelines for setting Sectoral Emission
Targets (SETS).

Projections of GHG emissions reductions are modelling output components of the
DFFE Integrated Climate Change Mitigation Model. Updates to the model that are
aligned with the 2022 NIR are expected to be finalized within the next year as part of
finalization of the draft SETSs.

Projections of GHG emissions reductions are modelling output components of the

DFFE Integrated Climate Change Mitigation Model. Updates to the model that are
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aligned with the 2022 NIR are expected to be finalized within the next year as part of
finalization of the draft SETS.

2.9.2 Application of flexibility provision; planned
improvements and capacity constraints related to the
reporting of GHG emission projections
Flexibility is applied in accordance with paragraph 92 of the MPGs, pursuant to
paragraph 94. This BTR includes a ‘with measures’ projection of all GHG emissions
and removals. However, it does not include a ‘with additional measures’ projection or
a ‘without measures’ projection which is a capacity constraint. Updates to the
integrated assessment model, aligned with the 2022 NIR used for developing
projections, are expected to be finalized within the next year. These updates are linked

to the finalization of the SETSs, which are currently in draft form.

Flexibility is also applied in accordance with paragraphs 92 and 95 of the MPGs,
pursuant to paragraph 95. GHG projections are reported up to the end point of the
NDC, which is 2030. South Africa is currently unable to report GHG projections beyond
this point due to capacity constraints.

The information presented in BTR1 addresses the reporting requirement to provide
projections of key indicators as well as for the national total, using a common metric

consistent with the NIR.

Flexibility is applied as per paragraph 102 of the MPGs pursuant to paragraph 96 of
the MPGs. The methodologies used to develop the projections and the underlying
models, assumptions and parameters are reported. Further detailed reporting of
methodologies for projections are planned to be included in BTR2 once the draft SETs
report is finalised. The reporting of sensitivity analysis for the “with measures” scenario
and the methodologies and parameters used cannot be reported in this BTR and is a

capacity constraint.

Flexibility is applied as per paragraph 92 of the MPGs pursuant to paragraph 98 of the
MPGs. Projections on a sectoral basis and by gas, are planned to be included in BTR2
once the draft SETs report is finalised (within a year of the enactment of the Climate
Change Act No 22 of 2024).
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3 Climate Change Impacts and
Adaptation

3.1 National circumstances, institutional
arrangements and legal frameworks

3.1.1 National Circumstances
3.1.1.1 Climate and natural environment

South Africa has a diverse climate due to its location and varied topography. South
Africa is situated at the southern tip of the African continent, between the subtropics
and the midlatitudes, bordered by the Atlantic Ocean to the west and the Indian Ocean
to the east. The country has a coastline that stretches over 3000 kilometres along the
Atlantic and Indian Oceans, and which is a significant feature of South Africa's
geography, playing a crucial role in its trade, economy, tourism, and cultural heritage.
In the north, the climate is typically hot and dry, characterized by savannas and
deserts. Moving southward, the climate becomes more temperate, with mild winters
and warm summers, particularly in coastal regions. Along the eastern coastline, the
climate is influenced by the Indian Ocean, resulting in higher rainfall and more humid
conditions. In the western part of the country, the climate is Mediterranean, with hot,

dry summers and cool, wet winters.

This diverse climate has resulted in the country having a range of environments and
vegetation types, including savannas, grasslands, shrublands, forests, and deserts.
Different plant species have adapted to thrive in these specific climatic conditions,
leading to a rich biodiversity including many endemic species (Rebelo et al., 2006).
South Africa hosts three of the world’s 36 biodiversity hotspots (Skowno, 2018).

Nevertheless, South Africa also faces significant biodiversity and environmental
challenges. Human activities such as urbanization, agriculture, and resource extraction

have placed significant pressure on the country's natural resources. According to the
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South African National Biodiversity Institute (SANBI), over 50% of South Africa's
wetlands have been lost or degraded, primarily due to agriculture and urbanization.
Additionally, the South African State of Environment Report highlights that between
2000 and 2018, South Africa lost approximately 1.16 million hectares of natural
vegetation, with most of the loss attributed to agricultural expansion, urban
development, and afforestation (DFFE, 2023). Pollution from industrial activities,
mining operations, and urban centers has degraded water quality, soil health, and air
quality, threatening both environmental sustainability and public health. Mining
activities have left a legacy of pollution and environmental degradation in many areas
of the country. The country's extensive mining activities, including coal mining, open-
pit mining, and industrial processes, are contributing significantly to local air pollution
levels. Mpumalanga is a major coal mining region, and the combustion of coal for
energy generation releases pollutants such as sulfur dioxide, nitrogen oxides, and
particulate matter into the air. These pollutants can have significant impacts on air
quality and human health, particularly in communities located near coal-fired power

plants.

3.1.1.2 Demographics

South Africa is a country marked by diversity, with a population comprising various
ethnicities, cultures, and languages. According to Statistics South Africa (Stats SA),
the 2022 census revealed a population exceeding 60 million, making South Africa one
of the most populous countries on the African continent. The age structure leans
towards a slightly younger population, with a median age of around 28 years. This high
youth ratio presents both opportunities and challenges for the nation's development
trajectory, highlighting the importance of investing in education, skills development,
and job creation to harness the demographic dividend and unlock the potential of the
youth as drivers of economic growth and social progress. However, the country also
faces an aging population, with a growing number of individuals exceeding 65 years,
leading to a dependency ratio of 48.8.

South Africa faces significant disparities in access to education and healthcare. The
public healthcare system is intended to serve most of the population, particularly those

who cannot afford private healthcare services. The public health care sector faces
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numerous challenges, including resource constraints, infrastructure deficiencies and
staff shortages (NDoH, 2020). Rural and underserved areas often bear the brunt of
these challenges, where limited access to healthcare exacerbates the vulnerability of
marginalized communities to the health impacts of climate change. For instance,
extreme weather events such as heatwaves, floods, and storms can lead to injuries,
waterborne diseases, and vector-borne illnesses, disproportionately affecting
populations with inadequate access to healthcare services. Without timely and
effective healthcare interventions, these communities may experience higher morbidity
and mortality rates during climate-related disasters. Furthermore, chronic health
conditions exacerbated by climate change, such as respiratory diseases and
malnutrition, pose significant challenges to healthcare systems that are already
strained by limited resources and capacity.

South Africa also faces challenges in access and quality of education, with significant
gaps in quality and resources between schools serving affluent and disadvantaged
communities. Education plays a crucial role in raising awareness, building knowledge,
and fostering adaptive capacities among communities and individuals. However,
unequal access to quality education limits the ability of vulnerable populations to
understand climate risks, adopt sustainable practices, and participate in adaptation
efforts. Addressing the social and economic disparities exacerbated by climate change
is crucial for building resilience within these communities and ensuring that adaptation

measures are inclusive and equitable.

Urbanization is another key demographic feature, with over 67% of the population
residing in urban areas (Mthiyane et al., 2022). Gauteng province, encompassing
Johannesburg and Pretoria, is the most populous, highlighting the economic pull of
major metropolitan centres. South Africa's urban population accounts for most of the
country's economic activity, infrastructure development, and social services provision.
However, urbanization also poses challenges related to informal settlements,
inadequate housing, unemployment, and socio-economic inequalities, underscoring
the importance of urban planning, inclusive development strategies, and equitable
access to services to ensure sustainable urban growth and improve the quality of life
for all residents. Vulnerable communities, particularly those living in informal

settlements, are often disproportionately affected by extreme weather events, such as
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floods, droughts, and heatwaves. These communities often lack the resources and
capacity to cope with climate-related shocks and disasters, placing them at greater risk

of displacement, food insecurity, and loss of livelihoods.

3.1.1.3 Economic profile

The economy of South Africa is one of the most developed and diversified on the
African continent, encompassing a mix of industries such as mining, manufacturing,
agriculture, finance and services. The economy is heavily reliant on its abundant
natural resources, including minerals, metals, and a diverse range of agricultural
products, which serve as significant drivers of growth and development. The country's
vast reserves of coal and other minerals have historically powered its industrial sector,
making substantial contributions to GDP, foreign exchange earnings, and employment.
However, South Africa's dependence on fossil fuels for energy production poses a
significant challenge as the country navigates the global transition to greener

economies.

Despite its strengths, South Africa's economy struggles with persistent issues such as
high unemployment, income inequality, and slow growth with a large portion of the
population living below the national poverty line. In South Africa approximately 49.2%
of the adult population live below the upper-bound poverty line (UBPL) (StatsSA,
2019). People living in poverty often lack the resources to prepare for and cope with
climate shocks like floods, droughts, or extreme weather events. The country's Gini
coefficient of 0.67, a measure of income inequality, remains among the highest in the
world, highlighting the deep divides between rich and poor. This inequality is often
compounded by persistently high levels of unemployment, particularly among the
youth and historically disadvantaged communities. Official statistics from Statistics
South Africa (StatsSA, 2022) show that the unemployment rate among South Africans
aged 16 to 64 who are actively seeking work reached 32.8% in 2023, the highest rate

among G20 countries.

As South Africa’'s socio-economic sectors are intricately linked to the environment,
climate change threatens to disrupt these sectors, undermining livelihoods and
economic growth. For example, the agricultural sector, a cornerstone of the economy,

is increasingly threatened by water scarcity, soil degradation, and pest outbreaks
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exacerbated by climate change. Increased temperatures, changes in precipitation
patterns, and extreme weather events like floods and droughts can disrupt agricultural
activities, leading to food insecurity and economic losses. South Africa is already a
water-scarce country, due to the combination of an inherently low and variable rainfall,
high evaporative demand, and the rapidly rising demand for water for agriculture,
industries and urban areas (Rasifudi et al., 2023). Similarly, the energy sector, which
relies heavily on coal-fired power plants, is vulnerable to disruptions caused by
extreme weather events and the transition to renewable energy sources. Investing in
sustainable and climate-resilient economic development pathways is thus essential for

ensuring long-term prosperity and reducing carbon emissions.

South Africa's infrastructure is a vital backbone of its economy and society,
encompassing a diverse network of roads, railways, ports, airports, energy facilities,
water systems, and telecommunications networks. As the most industrialized country
in Africa, South Africa’s economic activities, trade, and connectivity rely heavily on its

infrastructure, which spans vast distances.

Although infrastructure plays a critical role in supporting South Africa's economy and
society, it is also highly susceptible to the impacts of climate change. Aging
infrastructure, inadequate maintenance, and poor planning exacerbate vulnerabilities
to extreme weather events, such as flooding, storm surges, and sea-level rise. Climate
change is impacting South Africa's coastline, which is vital for the country's economic
activities, through rising sea levels and more frequent storm surges. These hazards
could bring increased coastal flooding and erosion that can damage infrastructure,

threaten coastal ecosystems, and displace communities living in low-lying areas.

3.1.2 Institutional Arrangements

South Africa’s climate change institutional arrangements span from the national to the
local levels of government, emphasizing collaboration, research, civic society and
sectoral action to combat climate change. The institutional arrangements and
governance for climate change adaptation in South Africa involve a comprehensive
and integrated approach, with clear roles and responsibilities for various stakeholders.
These institutional arrangements are designed to ensure the effective assessment of

climate change impacts, and the systematic and transparent conduct of decision-
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making, planning, coordination, consultation, participation, monitoring, and reporting.
Collaboration between government bodies, research institutions, and civil society, is
essential for developing effective institutional arrangements. Hence, collaborative
efforts are crucial for building resilience and adapting to the challenges posed by
climate change. Figure 3.1 shows the institutional arrangements and governance for

climate change adaptation in South Africa.
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Figure 3.1: Institutional arrangements and governance for climate change adaptation
in South Africa

3.1.2.1 Intra-departmental arrangements

The Department of Forestry, Fisheries, and the Environment (DFFE) plays a pivotal
role in South Africa’'s climate change adaptation efforts, providing leadership, policy
direction, and support for various adaptation initiatives nationwide (Figure 3.1). Within
the DFFE, the Branch: Climate Change and Air Quality (CCAQ) is specifically tasked
with promoting, facilitating, informing, monitoring, and reviewing the integration of
environmental sustainability, low carbon development, climate resilience, and air

quality into South Africa's transition towards sustainable development.
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The CCAQ Branch oversees several key functions through its Chief Directorates,
which lead and support national, provincial, and local climate change adaptation
responses. The Climate Change Adaptation Chief Directorate is responsible for the
national policy on adaptation, enforcement of implementation by sectors at provincial

and local levels through the three directorates listed below:
e Directorate: Climate Change Monitoring and Evaluation — Impact & Adaptation
e Directorate: Adaptation Natural Resource Sectors
e Directorate: Socio Economic Sectors

The Chief Directorate manages the Monitoring and Evaluation (M&E) of adaptation
efforts through the web-based National Climate Change Information System (NCCIS),
which consolidates data from various sources for reporting purposes. Analysed data
from the NCCRD within NCCIS is then forwarded to the Chief Directorate: International
Climate Change Relations and Reporting. This chief directorate oversees reporting to
international bodies, including the United Nations Framework Convention on Climate
Change (UNFCCC), through National Communications and Biennial Transparency

Reports.

3.1.2.2 Inter-departmental institutional arrangements

Other national-level departments and institutions such as the South African National
Biodiversity Institute (SANBI), the Department of Agriculture, Land Reform, and Rural
Development (DALRRD), and the Department of Water and Sanitation (DWS) support
DFFE in its climate change agenda through collaborative efforts, integrated policies,
and coordinated actions. The South African Weather Service (SAWS) plays a crucial
role within DFFE by providing essential meteorological and climatological services that
support the Department’s mandate in addressing climate change, environmental
management, and disaster risk reduction. SAWS operates as a public entity under the
auspices of the DFFE, ensuring that its activities are aligned with national

environmental and climate objectives.

The different national-level departments and institutions collaborate on data collection,
analysis, and sharing, as well as providing comprehensive and accurate information

for informed decision-making and effective climate action. They also engage in
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collaborative research initiatives to develop innovative solutions for climate challenges,

leveraging expertise and resources from multiple sectors.

3.1.2.3 Advisory Bodies

The National Climate Change Committee (NCCC) coordinates and monitors the
implementation of climate change policies across sectors. It includes representatives

from government departments, civil society, and the private sector.

3.1.2.4 Assessment of Impacts

Sectoral departments conduct assessments of climate change impacts relevant to their
domain. DFFE also plays a role in coordinating these assessments and ensuring a
consistent approach. Various research institutions and universities contribute to

climate change impact assessments through research and data collection.

3.1.2.5 Decision-Making, Planning, and Coordination

The Cabinet, informed by DFFE and other relevant departments, makes final decisions
on national climate change strategies and policies. Sectoral departments develop their
own climate change plans within the framework of national strategies. The NCCC plays
a crucial role in coordinating climate change action across sectors and ensuring

coherence in policies and plans.

3.1.2.6 Consultation and Participation

Stakeholder consultations are an essential part of the policy development process.
DFFE and sectoral departments engage with civil society, the private sector, and
communities to gather input and ensure that their needs are considered. Public
participation platforms exist to allow citizens to voice their concerns and participate in

decision making related to climate change.

3.1.3 Adaptation policy landscape

South Africa has made significant progress towards becoming a low carbon and
climate resilient society. As a signatory of numerous global climate change responses
including the United Nations Framework Convention on Climate Change (UNFCCC),

the Kyoto Protocol, and the Paris Agreement, the country continues to strengthen its
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efforts in achieving and stabilizing greenhouse gas (GHG) concentrations in the
atmosphere and adapting to the impacts of climate change. South Africa has also
developed overarching policies and frameworks to support climate change responses.
Its climate change response actions are guided by Section 24 of the Constitution of the
Republic of South Africa (RSA, 1996), the National Development Plan 2030 (NDP
2030) (NPC, 2012), the National Climate Change Response Strategy (NCCRS) (2004),
and National Climate Change Response Policy (NCCRP) (DEA, 2011) which builds on
the NCCRS. NDP 2030 defines the country’s development pathway and is closely
aligned with the Sustainable Development Goals (SDGs). The NCCRP provides a
clear framework for the mainstreaming of climate-resilient development; all
government sectors must ensure that all policies, strategies, legislation, regulations,
and plans are in alignment with the NCCRP (DEA, 2011).

Key developments since the NCCRP have been the submission of the country’s first
Nationally Determined Contributions (NDC) in 2015 (RSA, 2015), which was updated
in 2021, and the National Climate Change Adaptation Strategy (NCCAS), approved by
national government in 2020 (DEA, 2019). The NDC is the cornerstone of South
Africa’s climate change response and covers adaptation and mitigation, as well as
finance and investment requirements, and was based on equity (RSA 2015). SA’s
updated NDC (submitted in September 2021) included the country’s first adaptation
communication and a section on international support requirements (RSA, 2021).
South Africa’s first NDC provided a channel to communicate the country’s high-level
vision and objectives on adaptation to the international community, while the NCCAS

communicates the country’s adaptation priorities.

The National Climate Change Adaptation Strategy (NCCAS) is the country’s National
Adaptation Plan (NAP). It outlines a vision for adapting to and building climate
resilience against climate change, enabling the country to fulfill its commitment under
the Paris Agreement. The NCCAS is aligned with South Africa’s policy and laws,
incorporating relevant principles and commitments from international agreements. It
supports the NDP’s vision of creating a low-carbon, climate resilient economy and a

just society.
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Recognising the need to strengthen the climate change mandate, South Africa
developed a Climate Change Bill which is the latest instrument to ensure enhanced
(scaled-up) climate action in South Africa. The Bill was tabled in Parliament in February
2022 and went through various public participation and law-making processes to
become South Africa’s Climate Change Act. The Climate Change Bill was signed into
law by the President of South Africa on 23 July 2024. However, it should be noted that
during the BTR reporting period covered in this chapter, the Climate Change Act is still
referred to as the Climate Change Bill. The Climate Change Act, as endorsed by the
President, mobilizes South African society towards a climate-resilient and low-carbon
economy. This legislation outlines the institutional structures for coordinated climate
action and cooperative governance across different ministries and tiers of government.
It achieves this by defining roles and responsibilities and granting authority to different
government departments and levels to take appropriate action. The Climate Change
Act provides clear frameworks for mitigation, adaptation, as well as a mechanism to
support and finance the country’s climate change response. In terms of mitigation, the
Climate Change Act provides for a just transition away from our current carbon-
intensive energy system and towards a decarbonized economy and society, while
meeting our critical development challenges. From an adaptation perspective, the Act
provides for the establishment of national adaptation objectives, the development of
climate scenarios to assess vulnerabilities, and a National Adaptation Strategy and
Plan to manage adaptation in a clear and coordinated manner. The Act also states that
national adaptation objectives will be used to guide the country’s adaptation response
and that a national adaptation strategy must be developed and reviewed every 5 years.
In terms of climate finance, the Act provides the mechanisms to support and finance
the climate change response, providing guidance and a governance framework to

promote planning and implementation by national, provincial and local government.

The climate policy landscape and how this has evolved over time in terms of national

climate polices is shown in Figure 3.2.
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Figure 3.2. South Africa’s policy environment and responses to international
processes of relevance to adaptation in South Africa from 1997 to 2024

3.2 Impacts, risks and vulnerabilities

3.2.1 Overview of the climate of South Africa

South Africa possesses various climatic regions, ranging from the steppe hot summer
rainfall region (marked 1 in Figure 3.3), the Sub-tropical climatic region (marked 2 in
Figure 3.3), the temperate hot summer region (marked 3 in Figure 3.3), the arid desert
and semi-desert climate in the western parts of the country (marked 4 in Figure 3.3),
and the Mediterranean climate in the south-western Cape (marked 5 in Figure 3.3;
Taljaard, 1994; Beck et al., 2018). These regions have also been classified according
to the K&ppen-Geiger historic climatic classification (Beck et al., 2018). The steppe hot
summer rainfall region is characterized by semi-arid and hot conditions with rainfall
seasons observed between November and March. The Mediterranean climatic region
is experiencing mild, rainy winters and hot, dry summers. Mid-latitude storms bring
heavy to extreme precipitation to the Mediterranean climatic region in winter (Favre, et
al., 2013). Subtropical lows, such as ColLs, are known for causing severe weather and
significant precipitation events (Engelbrecht et al., 2012; Favre, et al., 2013; Du Plessis
and Schloms, 2017). The Temperate climatic region is characterized by dry, cold
winters due to subsiding air from strong high-pressure circulations. These high-

pressure systems move southward in summer, resulting in favourable conditions for
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wet summers in Temperate regions (Mahlalela et al., 2019). The Sub-tropical climatic
region is regarded as an all-year-rainfall region, with hot, humid summers and mild,
moist winters. Here, summer extreme precipitation events are typically caused by
tropical storms in the east or by mid and upper-level troughs elsewhere. The desert
and semi-desert climatic regions are characterized by warm-to-hot and dry conditions
(Taljaard, 1994).

=3

21°S

14°E 19°E 24°E 29°E

Figure 3.3: The climatic regions of South Africa, based on the Képpen-Geiger historic
climatic regions of South Africa (Beck et al., 2018): (1) the summer rainfall area, (2)
the all-year-rainfall area, (3) the temperate semi-arid region, (4) hot, desert region
and (5) mediterranean, winter rainfall region.

Due to its geographical location, South Africa is influenced by tropical and temperate
weather systems. The circulation patterns include subtropical anticyclones, easterly
lows, subtropical lows/troughs, westerly waves, ridging anticyclones, west-coast
troughs, thunderstorms, and tropical cyclones (Preston-Whyte and Tyson, 2000).
Furthermore, the country is flanked by the Atlantic Ocean, associated with the cold
Benguela current, on the west, and the Indian Ocean, which is associated with the
warm Agulhas current, on the east. Most of the country's rainfall comes from moisture
transported by the Agulhas current from the Indian Ocean (Taljaard, 1994; Preston-
Whyte and Tyson, 2000). Additionally, the weather of South Africa is greatly influenced
by the movement of a high-pressure belt circling the globe between 25° and 30° south
(latitude) during winter, and the presence of low-pressure systems in summer
(Taljaard, 1994; Preston-Whyte and Tyson, 2000).
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There is indisputable scientific evidence confirming that there is global warming, and
the climate is changing. South Africa is among the countries that are suffering
drastically as a result (USAID, 2015; IPCC, 2018; Scholes and Engelbrecht, 2021).
The World bank gives a summary of natural hazards that were observed between 1980
and 2020, of which storms and flooding events take the lead in frequency (The World
bank Group, 2021). In terms of weather-related disasters, these are followed by
wildfires and droughts. Also, statistics from the South African Weather Service (SAWS)
show that both drought years and wet years have become more frequent in some
provinces, including the North-West, the Northern Cape, and the Free-State (SAWS,
2023). Contrarily, the Eastern Cape has been experiencing more wet years, while
Mpumalanga, Gauteng, KwaZulu-Natal and Limpopo provinces have mainly
experienced dry years since the beginning of the 21st century.

South Africa is at the forefront of the global climate change crisis. The evidence is seen
in temperature rise, changes in precipitation patterns, increased frequency and
intensity of extreme weather events, amongst others. There is a general warming
trend, with significant increases in observed temperature, particularly in higher latitude
regions. Further evidence shows that South Africa has been warming at 1.5-times the

global warming rate (Wolski, P. 2019).

Observed climate trends over Southern Africa reflect that the regions are warming at
a thatis least twice the global warming rate with parts of South Africa being imparted
the alarming warming rate 1931-2015 (DEA, 2018). The National Communication has
further shown that during the period 1921 -2015 parts of the country has experienced a
higher frequency of hot days than cold nights. Moreover, there has been an increase
in rainfall amounts and frequency in the southern interior regions extending into parts
of the Northern Cape, Northwest, Free State, and Gauteng, as well as well as
significant decreases in annual rainfall totals over Limpopo. The associated extreme
weather phenomena include recent heavy rainfall and flooding events such as
(FloodList, 2024).
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3.2.2 Extreme weather events impacts and their climate

change attribution

Despite significant scientific efforts in developing climate model-based evidence over

the South Africa region, attribution of change in the characteristic extreme climate

events, especially those that are already established as characteristic of South Africa

climate variability, is still at its infancy stage. While the signal of climate change is

largely based on long term(derived from above 20years climate variables time series)

term shifts, experienced impacts of climate change could manifest on weather time

scales. Profiled in this section are extreme weather events whose characteristics could

have been potentially modified by the rapid warming in global temperatures and

therefore merit further attribution research attention. An examples of catastrophic

recent extreme weather include:

Widespread heavy rainfall event (recorded on 23 to 26 September 2023),
associated with a severe cut-off-low (COL) pressure systems on ,over the
Western and Eastern Cape resulted in severe infrastructure damage, loss of
three lives and 21 injuries. The loss of life was reported to have resulted from
indirect climate driven factors such as weather condition associated road
accident, major road damage and closures, power failure and challenges in
the evacuation of about 2000 families during a severe cut-off-low (COL) on 23
to 26 September 2023. Another COL associated with strong winds and heavy
rain was observed over parts of KwaZulu-Natal on 27 June 2023. The event
was associated with a water sprout, and it resulted in major infrastructure and
property damage, loss of at least seven lives, beach pollution and loss of

agriculture.

A COL that wreaked havoc, resulted in the loss of over 400 lives was reported
on 9 — 12 April 2022. The amount of damage caused by the storm was
estimated at R7 billion. A large number of jobs, ports, manufacturing plants,
agriculture, the water and energy sectors, travel and tourism sector, and a large

number of small-to-medium enterprises were greatly affected.

Flooding events that occurred one after another within a short period of time,

leaving residents in great difficulty. This occurred on 8 February and 17-19
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February over parts of the Eastern Cape. The former resulted from a COL while
the latter resulted from an upper-air-trough. The former was associated with
severe damage to infrastructure and had major impacts on the tourism industry
as camps at the Kruger National parts were closed. The latter was associated
with dam overflows, two fatalities and five missing persons, severe damage to

infrastructure, etc.

e A flash flood that resulted in nine fatalities and eight missing persons was
reported over Johannesburg on 3 December 2022. The event resulted from a
surface trough over the central parts of the country, which further resulted in

favourable conditions for the formation of a severe thunderstorm.

According to the annual state of climate report of South Africa, 2019 was the hottest
year on record since 1951, followed by 2016 and 2015 (SAWS, 2023). As a result, the
Western Cape faced a severe drought that significantly impacted both agricultural and
urban areas (Johnston et al., 2024). By the summer of 2018, the situation peaked, with
"Day Zero”, i.e. the day the water supply in Cape Town was expected to completely
run out, becoming a highly possible. This would have made Cape Town the first major
city in the world to run out of water. Moreover, the top five hottest years were observed
during the 21st century.

3.2.3 Historical climate trends and projected climate change
over South Africa

3.2.3.1 Temperature and precipitation trends in South Africa

Climate models’ simulation of historic and future climate is critical for investigating
historic trends and possible future patterns of shifts in the climate and its associated
extremes under both understanding climate variability and change. The climate model
evidence of unprecedented shifts in the climate of the region and that of the associated
key drivers are critical in informing the understanding of vulnerability and hence risk
induced by climate variability and change. The outcome of climate modelling efforts is
also critical for informing policy and providing guidance to sectors that may be affected

by climate change. This includes drought monitoring, leading to significant precipitation
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deficits, evidence of changes in fire weather, flooding, heatwaves and other
compounding extreme precipitation and temperature events. A substantial body of
literature has been established reflecting the severity, frequency, duration, and
exceedance of critical thresholds to support various national reporting obligations such
as the Nationally Determined Contributions (NDC) Adaptation component technical
report (CSIR, 2021) and National Communications (DEA, 2018). The NDC report
highlights the different aspects of climate change and associated impacts on various
sectors (agriculture, forestry and fisheries, biodiversity, health, human settlement and

water sector), amongst others.

This section summarizes South Africa’s state of climate since 1960 and climate
projections up to the end of the 215t century. The change in climate and climatology of
extreme climate events is calculated relative to the 1961-1990 reference period
and during the 1.5, 2.0 and 3.0°C warming Levels. The climate change signal is
analysed using eight bias-adjusted Coupled Model Intercomparison Project Phase 6
(CMIP6) models that also contributed to the Inter-Sectoral Impact Model
Intercomparison Project (ISIMIP; Lange, et al., 2021). The selection of CMIP6 models
has been shown to have acceptable performance in terms of capturing various
atmospheric phenomena, specifically, those that had high performance in capturing El
Nifio—Southern Oscillation (ENSO) as it is critical for South African weather and climate
(Fasullo, 2020; Steyn and Matladi, 2023). As part of the ISIMIP project, the models
(CESM2, NorESM2-MM, GFDL-ESM4, EC-Earth3, MRI-ESM2-0, ACCESS-CM2,
CNRM-ESM2-1 and MPI-ESM1-2-LR; Lange, et al., 2021) were both bias-corrected
and downscaled to 0.5 x 0.5 ° resolution. The 0.5 x 0.5 ° resolution Climatic Research
Unit (CRU) data, which comprises multiple variables of mean monthly climatology for

global land areas, was used to validate these models (Harris et al., 2020).

Two categories of climate extremes are analysed, namely, temperature extremes and
rainfall extremes. Temperature extremes focus on investigating anomalies of the
maximum daytime temperature time series (txx) and consecutive dry days (CDD),
which speak to temperature extremes and dry spell frequency, respectively. Rainfall
extremes refer to precipitation that are quantified through the r20mm index which
guantifies the frequency of occurrence of rainfall above 20mm and the count of

consecutive wet days (CWD). Further, the analysis is conducted for the three future
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global warming levels (GWLs), i.e., 1.5, 2.0, and 3.0 °C, across four Shared
Socioeconomic Pathways (SSPs), i.e., sspl-2.6, ssp2-4.5, ssp3.70 and ssp5-8.5.
Additionally, the analysis was conducted for five regions in South Africa (Figure 3.3)
selected in line with the Képpen-Geiger historic climatic regions of South Africa (Beck
et al., 2018).

3.2.3.2 Climatology and projections of extreme temperature and rainfall
events

Figure 3.4 depicts precipitation anomalies calculated relative to the 1961 — 1990
baseline as well as anomalies of observed precipitation calculated relative to the 1960
— 2022. The anomalies are spatially averaged over the five key climatic regions over
South Africa.

Figure 3.4 depicts that, for precipitation, the bias-adjusted climate variability for ISIMIP
models (the green historical line) is within the range of variability for the CRU
observations (pink envelopes) for all South African climatic regions. However, there
are instances when the models do not produce the magnitude of precipitation extremes
that falls within the variability of the CRU observations (the green historical line that
goes outside the pink envelope in all the regions). This is most pronounced over
temperate region 3, the desert and semi-desert region 4 and the Mediterranean region
5 between the 80’s and 90’s. Nevertheless, the frequency of these extreme events well
represented by the models. As a result, there is confidence in using the models to

calculate rainfall extremes for future climate.

Further, the medians of models from the various SSPs are leaning towards a general
decline in precipitation for future climate. This declining trend is most prominent over
the Mediterranean region 5, followed by the desert and semi-desert region 4 and the
temperate region 3. Less decline is projected for the semi-arid steppe region 1. The
Subtropical region 2, which is dominated by high-lying areas, shows the slightest
decline in precipitation. This is also the region which manifest a high level of uncertainty
with regards to rainfall projections, which may result from some models over-estimating
precipitation while other under-estimate it, leading to the 50th percentiles of the models
showing little departure from the historical mean. This uncertainty may also result from

the fact that course-resolution models are known to have difficulty in resolving
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precipitation that is due to convection in such areas (Ban et al., 2014). Also, the

precipitation decline over the regions generally becomes steeper beyond 2050.
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Figure 3.4: Total annual precipitation anomaly (% change) time series for the climatic
zones in South Africa based on historic (brown), CRU observations (green), sspl1-2.6
(yellow), ssp2-4.5 (red), ssp3.70 (blue) and ssp5-8.5 (black). The shadings show the
10th and 90th percentiles as a measure of inter-model distribution. The anomalies
are calculated relative to the 1961-1900 baseline.

A time series of h