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1. Sector Overview  

Clay bricks fulfil an important role in ŘŜǾŜƭƻǇƛƴƎ {ƻǳǘƘ !ŦǊƛŎŀΩǎ economy. They provide a durable and 

affordable means of building high quality housing and structures for the nation.  

The formal clay brick sector is made up of around 100 small, medium and large brick manufacturers.  These 

companies provide valuable employment opportunities across the country, with total direct employment of 

over 12 000 jobs. Many of the formal brick manufacturers are family-owned businesses that have been 

operational for more than one generation. The sector produces approximately 3.6 billion bricks per year, 

making it an integral part of {ƻǳǘƘ !ŦǊƛŎŀΩǎ industrial economy. 

1.1 Sector Status  

CBA Members are located across the country, with the greatest number situated in Gauteng (Figure 1). A small 

ǇƻǊǘƛƻƴ όм҈ύ ƻŦ ǘƘŜ aŜƳōŜǊǎ ŀǊŜ ƭƻŎŀǘŜŘ ƻǳǘǎƛŘŜ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ōƻǊŘŜǊǎ however the country contributes 

more than 70% of the overall manufacturing capacity of the region.  

 

Figure 1: Geographical distribution of clay brick manufacturing sites. Source: Social Life Cycle Assessment for Clay Bricks (2015) 

Approximately three quarters (76%) of the clay brick operations in South Africa are located in rural areas. From 

a socio-economic perspective this is significant as the clay brick industry provides much needed employment 

opportunities in these areas. The mining of clay and manufacturing of bricks have a number of impacts on the 

environment.  These impacts typically relate to the use of resources. Raw materials for clay brick production 

in South Africa include various forms of clay, including kaolin and shale. These materials are generally sourced 

from a clay quarry, pit or mine located in close proximity to the brick yard. Coal is the primary source of fuel 

for brick manufacturing, although natural gas is also used in a number of operations.  

The majority of manufacturers in South Africa use clamp kilns (Figure 2) to 

fire clay bricks. The other types of fixed kilns include tunnel; transverse arch; 

Hoffman; vertical shaft brick kiln and zigzag kilns. The clay brick industry 

manufactures different brick products, ranging from face bricks, plaster 

bricks to pavers. 

 ¢ƘŜ ƛƴŘǳǎǘǊȅΩǎ Ƴŀƛƴ ŜƴǾƛǊƻnmental impacts occur during mining, clay 

preparation and the firing steps.  Impacts from the other manufacturing 

processes play an almost negligible part.  

This report outlines the sustainability activities being undertaken to address 

these impacts and highlight areas for improvement.  

17% 

3% 

Figure 2: Typical clamp kiln formation 
(Source: www.fastonline.org) 
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1.2 Key CBA Sustainability Activities  

hǾŜǊ ǘƘŜ ƭŀǎǘ ŦƛǾŜ ȅŜŀǊǎΣ ǘƘŜ /.! Ƙŀǎ ŎƻƳƳƛǎǎƛƻƴŜŘ ŀ ƴǳƳōŜǊ ƻŦ ƪŜȅ ǎǘǳŘƛŜǎ ǘƻ ŜȄǇƭƻǊŜ ǘƘŜ ǎŜŎǘƻǊΩǎ ǎƻŎƛƻ-

environmental impacts as well as measures and strategies that may assist Members respond to the related 

risks and opportunities.  

The Life Cycle Assessment of Clay Brick Walling in South Africa is a 

comprehensive analysis of the environmental impacts of clay brick 

production and utilisation in South Africa. The study was commissioned 

by the CBA, co-funded by the National Research Foundation and 

conducted by the University of Pretoria. Initiated in 2013 and finalised 

in 2017, the study utilised production data from 84% of the CBA 

Members and was conducted in accordance with the ISO 14040 and 

14044 standards. 

The Life Cycle Assessment quantifies the environmental impacts of clay 

bricks by analysing the emissions produced and resources consumed 

during their production, use and end-of-life phase. The potential 

damages to human health, ecosystem quality, climate change and 

consumption of non-renewable resources were assessed. 

Developed as complementary resource to the technical life cycle analysis, a Social Life Cycle Assessment for 

Clay Bricks (updated in 2015) was also commissioned which assesses the socio-economic impacts of clay bricks 

and determines the trade-offs between the socio-economic and environmental impacts of products, industries 

and building practices. The study focuses on the cradle-to-gate portion of the life cycle of the clay brick and 

considers various socio-economic indicators. The report highlights areas where CBA Members may address or 

improve social and socio-economic performance.  

The Energy Efficiency Thermal Tool and Study were also commissioned 

by the CBA and Swisscontact to assist brick companies better 

understand heat energy flows in drier and kiln installations, with the aim 

of identifying losses and possible best practices to mitigate those losses. 

Drying and firing represent key opportunities for energy reduction in the 

clay brick sector. Rising energy prices and regulatory requirements to 

address climate change make energy efficiency is an imperative for 

industry. The CBA and the Energy Efficient Clay Bricks (EECB) 

Programme1 developed an Energy Efficiency Guideline as a reference 

tool for operators in the industry. By reducing energy use and demand 

it is possible to reduce energy bills, make the energy system more 

sustainable, and have a positive impact on greenhouse gas emissions. 

There have been a number of recent legislative and regulatory developments in the country pertaining to 

climate change. Over the past five years the Department of Energy, the Department of Environmental Affairs 

and National Treasury have published a suite of draft regulations and bills on climate change and energy 

                                                           
1 Implemented by Swisscontact and funded by the Swiss Agency for Development and Cooperation. 



7 
 

reporting, which may impact on the clay brick sector. The CBA responded to these developments by drafting 

a formal Position Paper to outline the AssociationΩǎ Ǉƻǎƛǘƛƻƴ ƻƴ ǘƘŜ ŎǳǊǊŜƴǘ ǇƛŜŎŜǎ ƻŦ ŘǊŀŦǘ ƭŜƎƛǎƭŀǘƛƻƴΦ ¢Ƙƛǎ 

Position Paper focuses on mitigation related regulations as well as the adaptation benefits of clay bricks.  

The Position Paper outlines the CBAΩǎ ǎǳǇǇƻǊǘ ƻŦ ŜŦŦƻǊǘǎ ǘƻ mitigate national and global emissions by activities 

undertaken in the clay brick sector, and recognises that mitigation measures will assist South Africa become a 

climate resilient society. The Position Paper also communicates the positive contributions that the formal clay 

brick sector makes ǘƻǿŀǊŘǎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŀŘŀǇǘŀǘƛƻƴ ƴŜŜŘǎ, where the thermal efficiency of clay bricks assists 

improve the living conditions of low cost housing developments and the durability of clay bricks improve the 

resilience of low income communities to climate impacts.  

The association urges that due consideration be applied in the methods to achieve national climate change 

goals, to ensure that such methods do not place the clay brick sector at a financial or competitive 

disadvantage. Emission reduction and energy efficiency projects are highly capital intensive within the formal 

clay brick sector. Therefore technical and financial support will assist the formal clay brick sector in reducing 

energy consumption and associated emissions. 

To address these energy and climate concerns, the CBA is developing a Clay Brick Sector Climate Change 

Strategy. The purpose of this strategy is to assist individual clay brick manufacturers respond to climate change 

and energy regulations within South Africa. It will guide manufacturers on climate change mitigation and 

adaptation risks and opportunities, which will inform the collective approach required by the clay brick sector 

to engage on climate change issues with government, investors, suppliers, customers and local communities. 

The strategy will be updated periodically taking into account any regulatory changes, so that it remains 

relevant, effective and implementable for clay brick manufacturers. 

In addition to these resources on sustainability in the industry, the CBA and partners have developed a 

published various other reference documents for the benefit of the sector, available at www.claybrick.org.za. 

1.3 Policies and Regulations  

In addition to the above pro-active actions undertaken by the CBA, the Association also functions within a 

stringent local regulatory environment which influences how manufacturers address the environment, social 

and economic aspects of sustainability. The CBA encourages its members to comply with all relevant 

regulations as compliance ensures the long term sustainability of CBA members.  

 

 

 

 

 

 

 

 

Figure 3: South African legislation relevant to the clay brick sector 

http://www.claybrick.org.za/
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2. The Context for Sustainable Development 

 

Sustainable development relates to the triple bottom line. Environmental sustainability is therefore a facet of 

sustainable development, and is concerned with avoiding or limiting negative impacts on the environment 

based on ideal-seeking behaviours and actions. Practices which deplete natural resources faster than they can 

be replenished are unsustainable. The medium-term results of environmental degradation may affect 

ōǳǎƛƴŜǎǎŜǎΩ ŀōƛƭƛǘȅ ǘƻ ƻǇŜǊŀǘŜΦ ¢ƘŜ ƭƻƴƎ-term result is an inability to sustain human life. 

Sustainable development features prominently on international business agendas. This is driven by a number 

of international frameworks driving sustainable development across the development spectrum.  

2.1 The International Context 

The Sustainable Development Goals 

The concept of low-carbon development was established in the context of the UN Framework Convention on 

Climate Change (UNFCCC) in 1992. The 2030 Agenda was adopted by the United Nations Development 

Program (UNDP) in September 2015.  This agenda sets out the Sustainable Development Goals (SDGs). The 

urgent need for a transformation towards a greener and more inclusive economic development path is 

reflected in almost every one of the 17 goals. 

 

Figure 4:  Sustainable Development Goals 

The strategic nature of the Sustainable Development Goals provides a broad context for business focus related 

to sustainability activities and strategies. These goals provide concrete definitions of the broad environmental, 

social and economic understanding contained in the Brundtland definition of sustainability. As such these 

ΨΧ5ŜǾŜƭƻǇƳŜƴǘ ǿƘƛŎƘ ƳŜŜǘǎ ǘƘe needs of the present without compromising the ability of 
ŦǳǘǳǊŜ ƎŜƴŜǊŀǘƛƻƴǎ ǘƻ ƳŜŜǘ ǘƘŜƛǊ ƻǿƴ ƴŜŜŘǎΦΩ 

Brundtland Report, World Commission on Environment & Development of 1983 
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goals could provide valuable impetus to the Clay Brick Association in terms of driving awareness around the 

various aspects of sustainability.   

2.2 The National Context 

South Africa is committed to the Sustainable Development Goals and has a number of policy frameworks in 

place informing sustainable development from a local perspective.  

The National Strategy for Sustainable Development 

South Africa has formalised its definition of sustainable development by including it in the National 

Environmental Management Act (No. 107 of 1998): άSustainable development means the integration of social, 

economic and environmental factors into planning, implementation and decision-making so as to ensure that 

development serves present and future generations.έ 

In addition to this definition, South Africa has developed a national vision for sustainable development:  

 

The latest National Strategy for Sustainable Development sets out key 

areas that require attention in order to ensure a shift towards a more 

sustainable path. This strategy identifies goals, priorities, objectives, 

interventions and indicators, which are reflected in long term national 

strategic plans, such as the National Development Plan.  

The National Strategy for Sustainable Development identifies five 

priority areas for sustainable development ŀǎ ǇŜǊ {ƻǳǘƘ !ŦǊƛŎŀΩǎ 

sustainable development vision. These priority areas reflect emerging 

global issues and the need to transition towards a sustainable and 

climate resilient economy2: 

- Enhancing systems for integrated planning and 
implementation 

- Sustaining our ecosystems and using natural resources 
efficiently 

- Towards a green economy 

- Building sustainable communities 

- Responding effectively to climate change  

                                                           
2 Department of Environmental Affairs. National Strategy for Sustainable Development and Action Plan (NSSD 1) 2011-
2014. 2011.  

Ψ{ƻǳǘƘ !ŦǊƛŎŀ ŀǎǇƛǊŜǎ ǘƻ ōŜ ŀ ǎǳǎǘŀƛƴŀōƭŜΣ ŜŎƻƴƻƳƛŎŀƭƭȅ ǇǊƻǎǇŜǊƻǳǎ ŀƴŘ ǎŜƭŦ-reliant nation 
state that safeguards its democracy by meeting the fundamental human needs of its people, 
by managing its limited ecological resources responsibly for current and future generations, 

and by advancing efficient and effective integrated planning and governance through 
ƴŀǘƛƻƴŀƭΣ ǊŜƎƛƻƴŀƭ ŀƴŘ Ǝƭƻōŀƭ ŎƻƭƭŀōƻǊŀǘƛƻƴΦΩ 

Department of Environmental Affairs and Tourism. People, Planet, Prosperity: A National Framework for 
Sustainable Development in South Africa, 2008. 

Figure 5: Systems approach to sustainability 
as adopted in National Strategy for 
Sustainable Development and Action Plan, 
Department of Environmental Affairs.    
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The National Development Plan  

The National Development Plan provides a long-ǘŜǊƳ ǇŜǊǎǇŜŎǘƛǾŜ ƻƴ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǘǊŀƴǎƛǘƛƻƴ ǘƻ ŀ sustainable 

and inclusive economy. The National Development Plan aims to eliminate poverty and reduce inequality by 

2030. The plan sets a clear vision with regards to ensuring sustainability in its vision for 2030 which is to build 

άŀƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ǎǳǎǘŀƛƴŀōƭŜΣ ŎƭƛƳŀǘŜ-change resilient, low-ŎŀǊōƻƴ ŜŎƻƴƻƳȅ ŀƴŘ Ƨǳǎǘ ǎƻŎƛŜǘȅέΦ  

The following are identified as steps in achieving this vision: 

- {ǳǎǘŀƛƴƛƴƎ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŜŎƻǎȅǎǘŜƳǎ ŀƴŘ ǳǎƛƴƎ ƴŀǘǳǊŀƭ ǊŜǎources efficiently; 

- Building sustainable communities; 

- Responding effectively to climate change; 

- Mitigation and adaptation; 

- Managing a just transition; and 

- Enhancing governance systems and capacity. 

The National Development Plan takes a pro-active approach in acknowledging the impact of climate change 

and the need for innƻǾŀǘƛǾŜ ǎƻƭǳǘƛƻƴǎ ŀǎ ǇŀǊǘ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ developmental journey. There is also a major 

focus on the social context through ensuring rural accessibility and ensuring equality in transition.  

According to the National Development Plan, South Africa is faced by nine main challenges. These include: 

- Too few people work; 

- The standard of education for most black learners is of poor quality; 

- Infrastructure is poorly located, under-maintained and insufficient to foster higher growth; 

- Spatial patterns exclude the poor from the fruits of development; 

- The economy is overly and unsustainably resource intensive; 

- A widespread disease burden is compounded by a failing public health system; 

- Public services are uneven and often of poor quality; 

- Corruption is widespread; and 

- South Africa remains a divided society. 

These challenges pose risks to economic stability and the capacity of the manufacturing sectors to withstand 

economic uncertainty. The clay brick indǳǎǘǊȅ ƛǎ ǿŜƭƭ ǇƻǎƛǘƛƻƴŜŘ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ƎǊƻǿǘƘ ŀƴŘ 

prosperity due to the sectorΩǎ contribution to infrastructure development, the locations of most of the 

MŜƳōŜǊǎΩ ŦŀŎƛƭƛǘƛŜǎ in rural areas and the employment creation of the sector.  
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3. Sustainable Development Key Performance Indicators 

Business leaders are increasingly realising that the success of their companies is affected by the world in which 

they operate. The King IV Report, as a current example, recognises that companies operate in the triple bottom 

line: the economy, society and the environment. The manner in which organisations undertake business 

operations impacts these three elements which has given rise to the concept of the triple bottom line ς the 

principle that business must be manged for positive outcomes with respect to profit, social impact and 

environmental impact.  

Companies are therefore moving beyond the boundaries of traditional transactional performance to more 

innovative business models. άtǳǊǇƻǎŜ-ŎŜƴǘǊŜŘέ ōǳǎƛƴŜǎǎ ƳƻŘels feature progressively in the latest 

management theories related to organisational success and longevity, which speaks directly to the definition 

of sustainable development: economic development that is conducted without depletion of natural resources. 

The CBA and Members support the principles of the triple bottom line. This report marks the first initiative to 

ǊŜǇƻǊǘ ǘƘŜ /.! aŜƳōŜǊΩǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƛƴƛǘƛŀǘƛǾŜǎ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ ǘǊƛǇƭŜ ōƻǘǘƻƳ ƭƛƴŜΦ  ¢ƘŜ ǊŜǇƻǊǘ ƛǎ ōŀǎŜŘ 

on information provided by Members ς in the form of data and case studies. The data is evaluated against a 

set of key performance indicators.      

A key performance indicator is measurable value that shows how effectively an entity is achieving key 

objectives. Data for the proposed key performance indicators has been collected in a number of formal surveys 

and assessments. These include the Life Cycle Assessment of Clay Brick Walling in South Africa; a Social Life 

Cycle Assessment for Clay Bricks ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ /.!Ωǎ aŜƳōŜǊ {ǳǊǾŜȅǎ ŎƻƳǇiled in 2015 and 2017 respectively. 

This report uses data from these sources where available and also proposes new key performance indicators. 

Data for the proposed indicators may be collected and analysed in subsequent industry surveys and 

assessments. 

Nine sustainability categories have been identified for reporting sustainability activities in the industry: 

 

 

 

 

Understanding and tracking the proposed key performance indicators will, over time, provide the CBA and 

Members with a comprehensive overview of the performance of sustainability activities in the industry. 

  

Energy Greenhouse Gas 
Emissions 

Air Pollution 

Materials Biodiversity 
Socio-Economic 
Sustainability  

Water Waste 

Continual 
Improvement 
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3.1 Energy  

The use of energy has the power to both develop and to degrade. While increased energy use in industries 

may be associated with increased levels of production, the production and consumption of energy sources 

impact on human health and the environment. As a result, energy use is carefully monitored and managed in 

the local clay brick sector to ensure that it is utilised in a sustainable manner.  

The majority of energy consumed during the life cycle of a typical clay brick in South Africa occurs during the 

use-phase, which is related to the use of electricity to control the temperature of buildings3. CBA Members 

therefore increasingly pursue efforts to increase the thermal efficiencies of their products, in order to meet 

ǳǎŜǊǎΩ needs in a manner that reduces environmental impacts. 

The CBA and EECB have also developed a suite of comprehensive tools and awareness materials to assist 

Members understand the impact of energy use and associated emissions on the environment. The resources 

include the Energy Efficiency Guidelines and Finance Guide, as well as the Thermal Performance Study and 

Tool. A Life Cycle Assessment was also conducted by the University of Pretoria and co-funded by the National 

Research Foundation. The assessment provides findings on the environmental impacts of manufacturing clay 

bricks, in particular the energy efficiency of the technologies employed in South Africa.  

Tracking key performance indicators  

The primary energy performance indicator for the brick sector is the energy consumption of direct fuels and 

metered electricity. The energy used in the firing process accounts for more than 80% of energy used to 

manufacture bricks. Bricks are fired at temperatures of between 950°C and 1 200°C, depending on the clay by 

making use of a kiln. The most widely used firing fuel is coal, followed in significantly lesser degrees by gas, 

heavy and light fuel oils, diesel and electricity.  

 

Figure 6: Energy sources (CBA Survey, 2017) 

Where LFO = light fuel oil and HFO = heavy fuel oil 

                                                           
3 The CBA Life Cycle Assessments finds that nearly 95% of energy is consumed during the lifecycle of 220mm walls; over 
80% in 280mm cavity walls and nearly 70% in 280mm insulated cavity walls. 

Total energy used by 
Members as per 2017 Survey: 
15 128 TJ 
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A secondary energy indicator is the level of consumption of energy from alternative sources (such as 

renewable energy sources and waste streams). This indicator provides information on the use of innovative 

or sustainable energy practices in the sector. The data for the third energy indicator, proportion of CBA 

members who have an energy management system in place, may be collected in future surveys. 

Table 1: Performance of sustainability measures in the energy category 

Category Sustainability 
Principle 

Objective Key Performance 
Indicator 

2013 Life 
Cycle 

Assessment 

CBA Survey Results 

2015 2017 

1. Energy 1a. Energy 
efficiency 

To reduce 
specific energy 
consumption per 
kilogram of 
output 

Specific energy 
consumption of 
direct fuels and 
metered electricity, 
per brick equivalent 
(MJ/kg) 

3.40 MJ/kg 3.09 MJ/kg4 2.97 MJ/kg 

1b. 
Alternative 
energy 
sources 

To monitor 
renewable 
energy use and 
the use of 
alternative 
energy sources 
e.g. waste 
streams such as 
pulp and paper; 
solid waste etc. 

The provision of 
information on the 
use of alternative  
energy sources (% 
of total fuel) 

 13% 4% 

Amongst Members who 
reported 

 

1c. Energy 
management 
system 

To efficiently and 
effectively 
manage the 
consumption of 
energy 

The proportion (%) 
of Members who 
have an energy 
management 
system in place 

 No data collected 

The table above demonstrates that CBA Members are increasingly applying innovative measures to reduce 

energy consumption and to supplement the grid electricity supply with cleaner sources. As a result, the energy 

intensity of the South African brick sector has been found to be generally aligned with international 

counterparts.  

Reducing energy demand has multiple benefits including reduced costs (energy can account for between 40% 

and 60% of typical production costs); increased sustainability of energy systems and positive impacts on 

particulate and greenhouse gas emissions. The EECB Programme has driven various energy efficiency projects 

in the industry, encouraging brick-makers to take up energy efficiency measures as well as initiatives that 

create market awareness regarding the environmental credentials of clay bricks as building products. 

  

                                                           
4 Figure excludes Zimbabwean operations. If these facilities are included, the figures is 3.07MJ/kg. 
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Looking ahead and recommendations 

Activities that facilitate the responsible use of energy and the development of clean 

energy sources support goal seven of the Sustainable Development Goals. These activities 

have the potential to positively impact society and the environment at both local level and 

international levels.  

In support of the local context, the Department of Energy has published Draft Regulations Regarding 

Registration, Reporting on Energy Management and Submission of Energy Management Plans5 and a draft 

National Energy Efficiency Strategy. The aim of the draft regulations is to monitor and manage energy 

consumption from large energy consumers in South Africa. The draft regulations require that brick-makers 

who consume over 180 TJ of energy per year must report their energy data to the Department of Energy, on 

an annual basis, via the Energy Efficiency Monitoring System web portal6. In addition, brick-makers who 

consume over 400 TJ of energy per year must report their energy data and submit energy management plans 

(in accordance with SANS 50010). The consumption thresholds are illustrated in Figure 7. 

 

Figure 7:  Reporting thresholds in terms of the draft energy reporting regulations 

The draft National Energy Efficiency Strategy is likely to impact on the construction industry as targets have 

been set for public, residential and commercial sectors. The use of clay brick walling therefore has the 

possibility to assist the public, residential and commercial sectors meet the set targets. The CBA will continue 

to collect, analyse and share energy related data through the periodic industry surveys and reports. 

Sector energy efficiency measures will be further supported by the Energy Efficiency Guidelines (developed by 

the CBA). The Guidelines identify 75 best practice opportunities and include indications relating to the cost of 

deployment, the savings expected and the simple payback periods likely to be achieved. The guidelines further 

present the Energy Management Systems approach to energy efficiency, including discussion on ISO 50001 

and the training available to industry. The CBA, in conjunction with the EECB, will be looking to demonstrate 

a number of these best practices, the findings of which will be disseminated once finalised. 

                                                           
5 http://www.gov.za/documents/national-energy-act-regulations-registration-reporting-energy-management-and-
submission  
6 www.eems.co.za 

http://www.gov.za/documents/national-energy-act-regulations-registration-reporting-energy-management-and-submission
http://www.gov.za/documents/national-energy-act-regulations-registration-reporting-energy-management-and-submission
http://www.eems.co.za/


15 
 

Case study   

BURNER REPLACEMENT AT ALGOA BRICK 

Algoa Brick manufactures a full range of quality clay bricks, 
and has supplied to the Nelson Mandela Bay and Eastern 
Cape region for over 70 years. Following a targeted energy 
systems optimisation assessment (facilitated by the EECB 
as part of the National Cleaner Production Centre 
programme), Algoa Brick replaced old and inefficient 
burners at its Port Elizabeth facility in early 2017. 

The burner replacement has resulted in a 12% increase in the quantity of bricks packaged for sale. 
While a portion of this growth is a result of increased throughput of just under 5%, much can be 
attributed to the reduction of waste by 6%. The waste reduction is attributed to more effective 
combustion of the burner fuel, which serves to optimise the energy obtained from the fuel and 
minimise negative effects such as flame impingement. Despite the increased throughput, overall 
energy consumption dropped by just below 3% (estimated annual reduction of 1,220,283 kWh from 
baseline) which can be attributed to the 7% reduction in unit energy usage. Overall energy 
consumption would be even lower if the throughput had not increased. 

While energy costs have increased as a result of the use of a more expensive fuel, the significant 
waste reduction is a material, financial co-benefit. The simple payback of the replacement is under 
five months based on the sale of the additional output, or alternatively under six months, should 
Algoa Brick choose to reduce post-implementation throughput to the baseline levels.  

Algoa Brick will also apply for a 12L tax incentive, to reduce the cƻƳǇŀƴȅΩǎ ǊŜƭŜǾŀƴǘ ǘŀȄŀōƭŜ ƛƴŎƻƳŜ 
by nearly R1.2 million (R0.95 / kWh) which could provide an after tax benefit of R324,594 (28%) less 
the cost of the 12L application which is expected to be in the region of R150,000 in total.  

ά{ƛƎƴƛŦƛŎŀƴǘ ŀŘǾŀƴŎŜǎ ƘŀǾŜ 
been made in kiln burner 

equipment. Despite the cost, 
new technology can deliver 

ƎƻƻŘ ǊŜǘǳǊƴǎέ 

HABLA ZIG-ZAG KILNS PROVIDE OPPORTUNITIES FOR ENERGY EFFICIENCIES 

- The Habla Zig-Zag kiln has wide and continuous open firing 
channels which prolong the typical brick firing process. Fire 
is pulled through stationary bricks set in a zig-zag pattern 
which allows for optimal combustion and maximum energy 
(heat) extraction from fuel sources.  

- The benefits of the Habla Zig-Zag kiln include high thermal 
efficiencies and a reduction in fuel consumption. Compared 
to clamp kilns, the Habla Zig-Zag kiln can result in fuel 
savings of 80%, reduce CO2 emissions at an equivalent 
level. The kiln also performs well in terms of production 
rates (25 to 40 thousand bricks per day); produces bricks of 
a high quality and results in less than 2% fired brick waste.  

- The operational and environmental benefits of the Habla Zig-Zag kiln make it an ideal technology to 
replace outdated, inefficient brick firing kilns. Case studies indicate that the payback period could be 
less than two years.  

-  

 

 

Figure 8: Energy Consumption Comparison of 
Various Kiln Types (where HZZK = Habla Zig-Zag 

Kiln; VSBK = Vertical Brick Shaft Kiln; FCBTK 
ҐCƛȄŜŘ /ƘƛƳƴŜȅ .ǳƭƭΩǎ ¢ǊŜƴŎƘ YƛƭƴύΦ {ƻǳǊŎŜΥ 

www.hablakilns.com 
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3.2 Greenhouse Gas Emissions 

The release of greenhouse gas emissions into the atmosphere is currently the main driver of global climate 

change. The clay brick sector emits roughly 2.6 million tCO2e per year. This accounts for roughly 0.5% towards 

{ƻǳǘƘ !ŦǊƛŎŀΩǎ ǘƻǘŀƭ ƴŀǘƛƻƴŀƭ greenhouse gas inventory of around 500 tCO2e per year. There are three areas 

which give rise to carbon and greenhouse gas emissions within the production process: direct combustion 

emissions relating to burning of fuels such as coal, onsite, in the manufacturing of clay bricks and indirect 

emissions in the generation or off-site electricity and upstream transport activities. 

The bulk of greenhouse gas emissions associated with the life cycle of clay bricks arise in the use-phase.  This 

is related to the use of electricity to control building temperatures, which is typically outside of the brick 

ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ǎŎƻǇŜǎ ƻŦ ŎƻƴǘǊƻƭΦ /.! aŜƳōŜǊǎ ƘƻǿŜǾŜǊ ŀŎǘƛǾŜƭȅ ǎǳǇǇƻǊǘ ŜŦŦƻǊǘǎ ǘƻ ǊŜŘǳŎŜ ƭŜǾŜƭǎ ƻŦ ŜƳƛǎǎƛƻƴǎ 

associated with the manufacturing of clay bricks.  

The CBA has compiled a number of resources to support both manufacturers and users to make informed 

decisions that reduce their carbon and greenhouse gas impacts (www.claybrick.org). In particular, the Thermal 

Tool assists brick manufacturers to better understand where heat energy is flowing in their plants, with the 

aim of restricting these losses. It also points to specific measures that can be adopted to reduce losses. The 

Life Cycle Assessment for clay brick products (conducted by the University of Pretoria) further assists architects 

to accurately calculate the lifetime environmental impact of using clay brick in a building, compared against 

other construction materials. Access to accurate data makes ƛǘ ŜŀǎƛŜǊ ǘƻ ŘŜǎƛƎƴ άƎǊŜŜƴέ ōǳƛƭŘƛƴƎǎ ǘƘŀǘ ŀǊŜ 

naturally energy efficient. 

Tracking key performance indicators 

The carbon dioxide (CO2) equivalent emissions per kilogram of fired brick is a key indicator for the industry. 

The use of fuel in the brick-making process accounts for most greenhouse gas emissions. Coal is used both 

during the clay preparation stage (where it is mixed into the clay) and as a fuel source.  

 

Figure 9: Greenhouse gas emissions per process (CBA Survey, 2017)  

Emissions associated with upstream transport, particularly transport of clay, are another key performance 

indicator. As aggregated data sets are not currently available for this indicator, it is recommended that this 

information be collected in the following CBA surveys.   

http://www.claybrick.org/
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Table 2: Performance of sustainability measures in the greenhouse gas emissions category 

Category Sustainability 
Principle 

Objective Key Performance 
Indicator 

2013 Life 
Cycle 

Assessment 

CBA Survey Results 

2015 2017 

2. 
Greenhouse 
gas 
emissions 

2a. 

greenhouse 
gas emissions 

in production 

To reduce carbon 
or carbon 
equivalent 
emissions 
generated during 
the manufacture 
of bricks 

Carbon dioxide 
equivalent 
emissions per 
kilogram of fired 
brick  
 

0.27 
kgCO2/kg 
fired brick 

0.33 
kgCO2/kg 

fired 
brick 

 

0.31 
kgCO2/kg 
fired brick 

2b. Upstream 
transport 

To collect 
information 
on upstream 
transport (coal, 
fuels, bought-in 
clay) 

The provision of 
relevant transport 
fuel data (litres)  

No aggregate data 

Looking ahead and recommendations 

Reducing the use of fossil fuels in the clay brick industry will reduce the emission of 

greenhouse gases into the atmosphere. Greenhouse gas mitigation activities support goal 

thirteen of the Sustainable Development Goals, which further supports the goal of the Paris 

Agreement ς to limit global temperature increases well below the 2°C mark.  

Emissions (and air quality) are expected to be improved in the sector through the implementation of kiln and 

process technologies that are proven to be more energy efficient (and in particular reduce the use of fossil 

ŦǳŜƭǎύΦ ¢ƘŜ /.! Ǉƭŀƴǎ ǘƻ ǇŜǊƛƻŘƛŎŀƭƭȅ ǳǇŘŀǘŜ ǘƘŜ Ŏƭŀȅ ōǊƛŎƪ [ƛŦŜ /ȅŎƭŜ !ƴŀƭȅǎƛǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǎŜŎǘƻǊΩǎ ǇǊƻƎǊŜǎǎ ƛƴ 

addressing environmental hot spots. Members will be further encouraged to track carbon and greenhouse gas 

indicators that are aligned with an energy management system and carbon reporting requirements. 

The Department of Environmental Affairs has recently released a suite of draft regulations and related 

measures as part of its commitment to address climate change in South Africa. In particular, the recently 

finalised National Greenhouse Gas Emission Reporting Regulations require that brick manufacturers must 

register eligible facilities on the National Atmospheric Emissions Inventory System7 and report their direct 

greenhouse gas emissions accordingly. Liable facilities are those located in South Africa, where over 4 million 

bricks are produced per month.  

The CBA will continue to proactively engage with the South African government to improve the accuracy of 

the regulations where these may potentially impact the clay brick sector. 

  

                                                           
7 Further details available at: http://www.saaqis.org.za/Emissions4.aspx  

http://www.saaqis.org.za/Emissions4.aspx
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Case study 

 

EMISSION REDUCTIONS AT COROBRIKΩ{ C!/L[L¢L9{ 

With 15 factories around South Africa, Corobrik is the 
ŎƻǳƴǘǊȅΩǎ ƭŀǊgest clay brick manufacturer. Corobrik is 
committed to reducing its environmental impacts and has 
converted a number of its kilns from coal to natural gas. 
¢ƘŜǎŜ ƛƴƛǘƛŀǘƛǾŜǎ ŀǎǎƛǎǘ ǊŜŘǳŎŜ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƎǊŜŜƴƘƻǳǎŜ 
gas emission intensity from previous levels because for 
each gigajoule of energy, natural gas releases just 48kgs 
of CO2 compared to 97kgs of CO2 emitted from coal.  

{ƛȄ ƻŦ /ƻǊƻōǊƛƪΩǎ ƳŀƧƻǊ ŦŀŎǘƻǊƛŜǎ ŎǳǊǊŜƴǘƭȅ ǳǎŜ ƴŀǘǳǊŀƭ Ǝŀǎ ŀǎ ŀ ǇǊƛƳŀǊȅ ŦǳŜƭ ŦƻǊ ŦƛǊƛƴƎ ƻŦ ƛǘǎ ƪƛƭƴǎΦ 
The fuel switches at the Driefontein and Lawley factories have been successfully registered under 
the Clean Development Mechanism (CDM). This registration entitles them to generate and trade 
in certified emission reduction certificates. The Driefontein project is capable of generating an 
annual average of around 38,000 metric tonnes CO2 equivalent, and Lawley is capable of 
producing about 19,000 metric tonnes CO2 equivalent per year. 

Corobrik is investigating additional emission reduction initiatives and has plans to implement an 
annual emissions assessment which will also monitor atmospheric impacts. 

 

 

άCorobrik was the first South 
African company to be issued 
Certified Emissions Reductions 
by the United NationsΩ CDM 

for the fuel switch programme 
at its Lawley Factoryέ 

[!bDY[hhC .wL/Y{Ω ¢¸w9-WASTE TO ENERGY INITIATIVE 

Established in 1969, Langkloof Bricks is situated between 
Jeffrey's Bay and Humansdorp in the Eastern Cape. The 
brickyard has been in operation since 1969. The company 
was motivated by high energy costs to explore cheaper and 
more viable fuel options for firing and drying its bricks. 
Langkloof Bricks subsequently established a tyre-waste to 
energy facility at its operations in late 1999. 

The company is one of the official Eastern Cape partners of the Recycling and Economic 

Development Initiative of South Africa (Redisa). Langkloof Bricks receives between 25 000 and 

40 000 tyres from Redisa per month at no cost and receives infrastructure development grant 

funding for every tonne processed. The waste-tyres are burnt at temperatures over 1 200°C to heat 

in excess of 90 000m3 of air per hour to dry the clay bricks. Thereafter, the bricks are fired with coal 

in the Vertical Shaft Brick Kilns using a counter current, up-draft, continuous firing process. This 

reduces energy consumption and CO2 emissions by up to 50%, compared to the more commonly-

used clamp kilns.  

The tyre-waste to energy project is an opportunity for Langkloof Bricks to minimise ǘƘŜ ŎƻƳǇŀƴȅΩǎ 

impact on the environment, by reducing and transforming waste into a resource. Waste tyres 

continue to be a tremendous burden on the environment, and can instead be utilised as a heat 

source to dry bricks. In addition, the project contributes towards energy efficiency, air quality and 

climate change.  

 

ά²aste should be looked at 
differently ς not as waste but 
as something with valueέ 
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3.3 Air Pollution  

Air pollution is a risk to both health and environmental sustainability. The inhalation of toxic pollutants results 

in respiratory illnesses as well as some cancers, heart and lung diseases. The environmental effects include 

acid rain that can damage forests and crops; acidify soil and water bodies or result in conditions that lead to 

the largescale death of aquatic animals. 

Quarrying and brick preparation activities are the areas where most air pollutants arise in the clay brick 

industry. The typical air pollutants include particulate matter (visible dust and smoke); nitrogen oxides 

(produced during high temperature combustion) and sulphur dioxides. South Africa enforces ambient air 

pollution limits for all criteria pollutants as set out in the National Ambient Air Quality Standards. Industries 

are controlled through the National Environmental Management: Air Quality Act (No. 39 of 2004). Companies 

who undertake listed activities are required to compile comprehensive emission inventories for the entire site 

where the activity is present. 

Clamp kilns, the most widely utilised clay brick production technique in South Africa, are categorised as listed 

activities. Clay brick manufacturers who employ this technology are required to obtain and operate according 

to the conditions of their Atmospheric Emission Licences, issued by the Department of Environmental Affairs.  

Tracking key performance indicators 

Dust fallout is proposed as one of the key indicators for air quality in the clay brick sector, which typically 

occurs during the brick preparation phase. The levels of air pollution (particularly sulphurous oxides) that 

result from the brick making process are also key performance indications which must be below the limits 

specified in the Air Quality Act. 

The CBA Members air pollution data has not yet been collected or analysed on an aggregate basis. It is 

recommended that future CBA Brick Makers Surveys collect the following data for reporting in the second 

Sustainability Report. 

Table 3: Sustainability measures in the air pollution category 

Category Sustainability Principle Objective Key Performance Indicator 

3. Air pollution 
 

3a. Dust fallout in production To ensure dust fall generated 
during quarrying is below the 
legal limit 

Concentration of dust levels 
in mg/m2/day/30 day average 
 

3a. Air pollution in 
production 

To ensure that air pollution 
during the manufacture of 
bricks is below the legal limit 

Concentration of SOx levels 
in µg/m3 
 

Looking ahead and recommendations 

Measures that reduce air pollution support goal three of the Sustainable Development Goals.  

CBA Members are required to report their atmospheric emissions on the National 

Atmospheric Emissions Inventory System8 managed by the Department of Environmental 

Affairs.   

                                                           
8 Further details available at: http://www.saaqis.org.za/Emissions4.aspx  

http://www.saaqis.org.za/Emissions4.aspx
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Case study 

  

RESEARCH: ATMOSPHERIC EMISSIONS FROM CLAMP KILNS 

The University of Pretoria, in collaboration with the CBA, initiated a study to build a small-scale clamp 
kiln model that could fire bricks while accurately monitoring gaseous pollutant and particulate matter 
emissions. The results provide a benchmark for CBA Members to implement process improvements 
that increase air quality and reduce emissions. 

The scope of the study included an investigation into the emissions of particulate matter, nitrogen 
oxides and sulphur dioxides. Thirteen successful firings were completed, each of about 25 000 to 
35 000 bricks, lasting for 8-14 days. To ensure a realistic range of variables, the raw bricks, packing 
pattern and the firing technique were provided by eleven separate CBA Members. 

Preliminary results 

Sulphur dioxides accounted for the majority of air pollutants arising from the model kiln, illustrated 
in the following table.  

Final average emission figures g/brick kg/tonne of bricks 

Sulfur dioxide SO2 1.07 0.33 

Nitrogen oxides NOx 0.14 0.04 

Particulates PM10 0.96 0.29 

The sulphur dioxide emissions are directly proportional to the fuel used, implying that CBA member 
can implement immediate improvements. Low sulphur fuels can be used, preventing formation of 
sulphur dioxides when the fuel is burnt. Such fuels however come at a significantly higher cost. 

  

Figure 10: Sulphur dioxide results (CBA Technical Note #19) 

The particulate matter emissions resulting from the study were found to be significantly lower than the 
standard factor obtained from previous literature sources. The nitrogen oxide emissions were also 
found to be moderately lower.  

Based on this research, the study concludes that particulate emissions (dust) from vehicle 
movements on the brick yard and access roads may be responsible for more ambient pollution than 
previously thought. Further reports will be published as more results become available and the 
findings are analysed in greater detail. The model kiln facility remains available to CBA Members for 
tests on packing, firing and ignition techniques that may improve air and brick quality.   
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3.4 Water  

Water resources in South Africa are under increasing pressure due to the impacts of drought and predicted 

population growth. Water is particularly critical in relation to regional water basins. Understanding where 

water sources originate is an important step in understanding the impacts that a clay brick ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ 

water use may have on local communities.  

Water used in the clay brick sector is sourced from both mains and non-mains supplies. CBA Members can 

impact water resources through the withdrawal and consumption of water, as these actions can affect the 

environment by lowering the water table, reducing the volume of water available for use, or otherwise altering 

the ability of an ecosystem to perform its functions. Such changes have wider impacts on the quality of life in 

the areas in which clay bricks manufacturers operate, including economic and social consequences.  

Water continues to feature in the World Economic 

CƻǊǳƳΩǎ Global Risk Report9. For 2017, the water 

crises is the third ranked risk factor in terms of 

impact. Water stress is linked to extreme societal 

stress, particularly where the economic impact of 

water scarcity negatively influences ŀ ŎƻǳƴǘǊȅΩǎ 

GDP. In addition, the World Bank forecasts that 

water availability in cities could decline by as much 

as two thirds by 2050, as a result of climate change 

and competition from energy generation and 

agriculture. These issues could greatly impact the 

South African water context in terms of availability, 

accessibility and affordability. The World Wildlife 

CǳƴŘΩǎ ό²²Cύ ǎŜǘ ƻŦ ŀŎǘƛƻƴǎ ǘƘŀǘ ǎǳǇǇƻǊǘ ǿŀǘŜǊ 

sustainability in South Africa represent a practical 

guide for water stewardship (Figure 11). 

.ƻǘƘ {ƻǳǘƘ !ŦǊƛŎŀΩǎ bŀǘƛƻƴŀƭ ²ŀǘŜǊ !Ŏǘ ŀƴŘ ǘƘŜ National Environmental Management Act govern the use of 

and access to water supplies in the country. Certain activities require water use licences, to which CBA 

Members are required to comply. These licensing requirements could feed into the tracking of performance 

indicators.  

Tracking key performance indicators  

Water is a key resource for the clay brick sector as well as the communities in which CBA Members operate. 

Both mains and non-mains water are proposed as the key water performance indicators for the clay brick 

sector as water is utilised in the clay extraction and brick manufacturing processes. The aim of monitoring 

these metrics to maximise opportunities for diversification to non-mains water supplies (including water 

harvesting) as well as reducing reliance and use of potable water supplies in the manufacturing process. It is 

recommended that data on these key performance indicators be collected and analysed on an aggregate basis.  

  

                                                           
9 World Economic Forum. 2017. Global Risks Report: 2017.  

Figure 11: Actions to support water sustainability (WWF for Nature-
South Africa, 2017) 













https://www.sanbi.org/nba#top
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