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Increased use of ecolabels and standards
Business-to-business linkages (e.g. upstream - architects and
downstream - builders)

The use of waste materials can drive cost efficiency (circular
economy)

Small-scale enterprise development

CBA sustainability activities support Members
and increase environmental awareness

Clay bricks are durable and energy efficient;
important for infrastructure provision

* Focus on low-energy initiatives

'Green-washing’ of competitive building materials
Regulatory uncertainty and barriers (e.g. onerous monitoring
requirements apply when using waste streams as fuels)
Political uncertainty impacts market stability and growth
Climate change impacts e.g. droughts

(dust levels) and floods (wet material)

Limited sharing of information on
sustainability practices

High costs of technology changes
Limited data collection and analysis
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1. Setor Overview

Clay bricks fulfil an important role IRS @St 2 LA y 3  €cBndeiiyKThey prodide Gal- d@rdble and
affordable meas of building high quality housing and structufesthe nation.

Theformal clay brick sector is made up afound 100smdl, mediumand large brick manufacturersThese
companiesprovide valuable employment opportunities across the countnjth total direct employment of
over 12000 jobs Many of he formal brick manufacturerare family-owned businesses that have been
operational for more than one generationThe sector produceapproximately 3.@illion bricksper year
makingit an integral part of 2 dzii K ihdEdiikl€bnondy

1.1 SectorSatus

CBAViembers are located across the country, with tireatest numbesituaed in GautendgFigurel). A small
LRNIA2Y o6m:>0 2F GKS aSYoSNAE | NBhovdezeOte iy @rdribuies R S
more than 70% of the overall manufacturing capacity of the region
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Figurel: Geographical distribution of clay brick manufacturing sifgésurceSocial Life Cycle AssessmiamtClay Brick015)

Approximately three quarters (76%) of thkay brick operations in South Afriaee located in rural areas.d¢m

a socieeconomic perspedte this is significant as the clay brick industry provides much neeagdoyment
opportunities intheseareas.The mining of clay and manufacturing of bricks have a number of impacts on the
environment. These impacts typigatielate to the use of resourceRaw materials for clay brick production

in South Africa include various forms of ¢lagcluding kaolin and shal&@hese materials are generally sourced
from a clay quarry, pit or minkcated in close proximity to the lok yard Coal is the primary source of fuel

for brick manufacturing, although natural gas is also used in a numlmgrentions

The majority oimanufacturersn South Africauseclamp kilngFigure2)to
fire clay bricksTheother types ofixed kilns includéunnel; transverse arch;.
Hoffman; vertical shaft brickiln and zigzag kilnsThe clay brick indust ;
manufactures differentorick products ranging fromface bricks, plasters:
bricksto pavers.

¢ KS Ay Rdza i NEn@ental Yripdct ocuy diifinigdihing, clay &8 __ S
preparation and the firing steps Impacts fromthe other manufacturing B

.. Figure2: Typical clamp kiln formatic
processes play an almost negligible part. (Sourcewww.fastonline.or

SRS

This report outlines the sustainability activities being undertaken to address
these impacts and phlight areas for improvement.



1.2 Key CBAustainability Activities

h@dSNJ) 6KS fFad FASS @SIFENERX GKS /.1 KlFa 02YYAadaaArzys
environmental impacts as well as measures and stratehigismay assist Membenespond to therelated
risksand opportunities.

The Life Cycle Assessment of Clay Brick Walling in South &fraca

ENVIRONMENTAL IMPACTS : ; : . .
OF CLAY BRICKS comprehensiveanalysis of the environmental impacts of clay brick

production andutilisation in South AfricalThe study was commissioned
by the CBA, cdunded by the National Research Foundation and
conducted by the University of Pretorikitiated in 2013 and finalised
in 2017, he study utilised production data from 84% of the CBA
Members and was conducted in accordance with the 1ISO 14640 a
14044 standards.

ThelLife Cycle Assessmentantifies the environmental impacts of clay
bricks by analysing the emissions produced and resources consumed
during their production, use and ermf-life phase. The potential

: damages to human health, ecosystequality, climate change and
consumption of norenewable resources were assessed.

Developed as complementary resource to the technical life cycle anal\Sugial Life Cycle Assessment for
Clay Brickéupdated in 2015)vas also commissioned whiaksesesthe socieeconomic impacts of clay bricks
and determinethe tradeoffs between the soci@conomic and environmental impacts of products, industries
and building practicesThe studyfocuses on the cradi-gate portion of the life cycle of the clayitk and
considers variousociaeconomic indicatorsThe report highlights areas where CBA Members may address or
improvesocial and socieconomic performance.

The Energy Efficiency Thermal Taold Studywere also commissioned

by the CBA and Swisscant to assist brick companies better
understandcheat energylowsin drier and kiln installations, with the aim

of identifying losses and possible best practices to mitigate those losses.
Drying and firingepresentkey opportunities for energgeductionin 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)
Programmé developed anEnergy Efficiency Guidedias 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

South Africa Clay Brick Sector . ... . L.
Energy Efficiency Guidelines sustainable, and have a positive impact on greenhouse gas emissions.

There have been a number of reddrgislative and regulatory developments in the country pertaining to
climate changeOver the past five years the Department of Energy, the Department of Environmental Affairs
and National Treasury have published a suite of draft regulations and bilitinoate change and energy

! Implemented by Swisscontact and funded by the Swiss Agency for Development and Cooperation



reporting, which may impact on the clay brick sector. Oiresponded to these developments by drafting
a formalPosition Papeto outline the Asociatio®d L2 aAGA2Yy 2y (GKS Odz2NNBy i
Position Papr focuses on mitigation related regulationas well aghe adaptation benefits of clay bricks.

The Position Papeoutlines theCBA & & dzLJLJ2 NImitigate nafichal antldlobal @mssiobg activities
undertaken irthe clay brick secterand recogises thatmitigation measures will assist South Africa become a
climate resilient society. THeosition Papealso communicates thpositive contributionghat the formal clay
brick sectormaked 2 6  NRa (KS 02 dzy (iWwhBr@fe theriRal dfidiiehcy df Bay brigkS &&sh
improve theliving conditionf 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 apphetthé 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 withimtle for
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 concerhe, €BA is developing@ay Brick Sectdtlimae Change
Strategy The purpose of this strategy is to assist individual clay brick manufactesgrsndto climate change
and energy regulations within South Afridawill guide manufacturerson climate change mitigation and
adaptationrisks and oppomnities, which will inform theollective approachequired bythe clay brick sector
to engage on climate change issues with government, investors, supplistspers and local communities.
The strategy will be updated periodically taking into accouny eegulatory changes, so that it remains
relevant, effective and implementable for clay brick manufacturers.

In addition to these resources on sustainability in the industig €BA and partners have developed a
published various othereference documentfor the benefit of the sectqravailable atvww.claybrick.org.za

1.3 Policies and Regulations

In addition to the above practive actions undertaken by theéBA the Associatioralso functions within a
stringentlocal regulatory environmenwhich influences how manufacturers address the environment, social
and economic aspects of sustainability. The CBA encourages its members to compbll witevant
regulations as@mpliance ensures the long term sustainabif CBA members.

Environment Social Economic
National Environmental Management Act Basic Conditions of Employment Act 75 of Broad Based Black Economic
107 of 1998 1997 Empowerment Act 53 of 2003

3 i T Broad Based Black Economic
National Water Act 26 of 1998 Compensation for Occupational Injuries

and Diseases Act 130 of 1993 Empowerment Amendment Act 46 of
2013
National Environmental Management: .
Biodiversity Act 10 of 2004 Labour Relations Act 66 of 1995 Employment Equity Act 55 of 1998
National Environmental Management: Air i
R —— g Mine Health and Safety Act 29 of 1996 Mineral and Petroleum Resources
uality Act 39 0 Development Act 28 of 2002

National Environmental Management:

Waste Act 59 of 2008 Skills Development Act 97 of 1998 The Mining Charter

National Energy Act 34 of 2008

Figure3: South Africaregislation relevant to the clay brick sector


http://www.claybrick.org.za/

2. The Context foBustainale Development

W5SPSt 2LIYSY (i enddOKthep@Sit withaukcompromising the ability ¢
FdziidzZNES 3ISYySNI GA2ya (G2 YSSiO (K
Brundtland Report, World Commission on Environment & Development of 1983

Sustainable development relates to the triple bottom liEgvironmental sustainability tkerefore a facet of
sustainable developmenandis concerned with avoiding or limiting negative impacts on the environment
based on ideaseeking behaviours and actions. Practices which deplete natural resources faster than they can
be replenished are wustainable. The mediwterm results of environmental degradation may affect
0dzaAYySaasSaqQ I oAf-leindesult’ arinaldlityko$uStdin htirkas lifd. 2 y 3

Sustainable development features prominently on international business agehliasdriven 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 lovcarbon developmenivas establisheih the context of the UN Fraework 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). Thi
urgent need for a transformation towds a greener and more inclusive economic development &th
reflectedin almost every one of the 17 goals.

ND ; QUALITY [EENDER CLEAN WATER
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Figure4: Sustainable Development Goals

Thestrategic nature of th&ustainable Development Goal®vides a broad conté for business focuzlated
to sustainabilityactivities and strategieI hese goals provide concrete definitions of the broad environmental,
social and economic understanding contained in the Brundtland definition of sustainability. As such these



goalscould provide valuable impetus to the Clay Brick Association in terms of dawiaiggnessaround the
various aspects afustainability.

2.2 The National Context

South Africa is committed to the Sustainable Development Goals and has a number of policydiiesniew
place informing sustainable development from a local perspective.

TheNational Strategy for Sustainable Development

South Africa has formalideits definition of sustainablelevelopment by including it irthe National
Environmental Management A@tlo. 107 of 1998 éSustainable development means the integration of social,
economic and environmental factors into planning, implementation and degisaing so as to ensure that
development serves present and future generatins

In addition to this dfinition, South Africa has developedhational vision for sustainable development:

W{2dzi K ! FNAOI F&aLIANBa (2 0SS | &-dehadtingtiohl o
state that safeguards its democracy by meeting the fundamental human needs of its peoy
by managing its limited ecological resources responsibly for current and future generatiol

and by advancing efficient and effective integrated plangimnd governance through
VEIEGAZ2YFE X NBIA2y Il € FyR 3Aft20l ¢

Department of Environmental Affairs and Tourism. People, Planet, Prosperity: A National Framew
Sustainable Development in South Africa, 20!

Thelatest National Strategy for Sustainable Developnssis out key
Ecosystem areas that require attention in order to ensure a shift towards a more
Batvicos sustainable pathThis stategy identifies goalspriorities, objectives,
interventions and indicatorayhich arereflectedin long term national
strategic plans, such as the National Development.Plan

-

Socio-political

/ The National Strategy for Sustainable Developmeantifies five
priority area for sustainable development & LIS NJ { 2 dzi K
Economy sustainable developmentision. Thes@riority areasreflect emerging

global issuesand the need to transition towals asustainable and
climate resilient econonty

Governance

- Enhancing systems for integrated plampi and
implementation

Sustaining our ecosystems and using natural resources

Figure5: Systems approach to sustainab . .
J y P efficiently

as adopted in National Strategy
Sustainable Development and Action F

. ) - Towards a green economy
Department of Environmental Affairs.

- Building sustainable communities

- Respondingeffectively to climate change

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



The National Development Plan

The National Development Planovidesalongi SNY LISNELISOG A @S 2y §Eudtdnale ! T NA
and inclusiveeconomy. TheéNational Development Plaaims to eliminate poverty and reduce inequality by
2030. Theplansets a clear vision with regards to ensuring sustainaluilitis vision for 203Qvhich is to build

Gy SY@ANRYYSYI(l f-thangerekbieat) oy Nabt 25y> SOO2AyY2 YG8S | y R 2dza
The followingare identifiedas steps in achieving this vision:
- {dza Gl AYyAy3 {2dziK ! FNAOI QoirceS &fignlya 6 SY& | yR dzaAy3
- Building sustainable communities
- Responding effectively to climate change;
- Mitigation and adaptation
- Managing a just transition; and

- Enhancing governance systems and capacity.

TheNational Development Plaiakes a preactive approachin acknowledging the impact of climate change
and the need forinB @1 G A @S & 2f dzii A 2 y & ddveloprhdhti journ@yF Thére isizlanajor ¥ NA O |
focus on the social context through ensuring rural accessibilityeasdringequality in transition.

According to the National Development Plan, South Africa is fagathe mainchallengesThese include

- Too few people work

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

- Infrastructure is poorly located, undenaintained and isufficient 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 burdé&hcompoundedy a failing public health system;

- Public servicesra uneven and often of poor quality;

- Corruption is widespread; and

- South Africa remains a divided society.

These challenggose risks to economic stability and the capacity of the manufacturing sectors to withstand
economic uncertaintyThe clay brick imtza G NBE A a ¢Sttt LIRaAdGA2ySR G2 02yl
prosperity due to the secto® &ontribution to infrastructure development, the locations ofost of the

MS Y 6 S NA Q infuraiedsindithie @@ployment creation of the sector.

10



3. Sugainable DevelopmerKey Performance Indicators

Business leaders are increasingly realising that the success of their companies is affecteddsidtinevhich
they operate.The King IV Report, as a current example, recognises that companies opehatériplé bottom

line: the economy, society and the environmernthe manner in which organisatiommdertake business
operationsimpact these three elementsvhich has givemise to the concept of thériple bottom line ¢ the
principle that business mustebmanged for positive outcomes with respect to profit, social impact and

environmental impact.

Companiesare therefore moving beyond the boundaries of traditional transactional performance to more

innovative business modelsa t dzNXJIS § 8 NB R ¢

0 alza feayu® apdogre¥skdly 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

NELIR2 NI GKS /. !

aSYoSNRa

adzadl AylLoAtAGe

AYAGALF GA DS

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

set of key performance indicators.

A key performance indicator ismeasurable value that shows how effectively an entity is achieving key
objectives Data for the proposed kgyerformance indicators has been collected in a number of formal surveys
and assessments. These include thie Cycle Assessment of Clay Brick Walling in South; Af8caial Life

Cycle Assessment for Clay Bricks 4 St €

-a 0UKS /.

lil€dan 2615 and 2D NIreSpezidgIf & & ¢

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:

[ 4
Energy Greenhouse Gas Air Pollution Water Waste
Emissions

\ \

h 1

Materials Biodiversity SocieEconomic Continual
Sustainability Improvement
2 J

Understanding and tracking the proposkdy performance indicatorwill, overtime, provide the CBA and
Members with a comprehensive overviewtbe performance of sustainability activities in the industry.

11



3.1 Energy

The use of energy has the powerltoth develop and to degradé&Vhile increased energy use in industries
may be associated with increasélels of productionthe production and cosumption of energy sources
impact on human health and the environment. As a result, energysusaefully monitoredand managedhn
the local clay brick sectdo ensure that it is utilised in a sustainable manner.

The majority of energy consumed duritiee life cycle of a typical clay brick in South Africa occurs during the
use-phase whichis related to the use of electricity toontrol the temperature obuildings. CBA Members
therefore increasingly pursuefforts to increase the thermal efficiencies their products in order to meet

dza Sré@dgnh a manner that reduces environmental impacts

The CBA an&#ECBavealsodeveloped a suite of comprehensive tools and awareness materials to assist
Members understandhe impact of energy use and associemissions on the environmenthe resources
include theEnergy Efficiency Guidelinasd Finance Guideas well as thélhermal Performance Studyd

Tool A Life Cycle Assessment was alsoducted by the University of Pretoria andftmded by the Natioal
Research Foundatioithe assessment provides findings on the environmental impacts of manufacturing clay
bricks, in particular the energy efficiency of the technologies employed in South Africa.

Tracking &y performanceindicators

The primary energperformance indicator for the brick sect@the energy consumptiowf direct fuels and
metered electricity The energy used in the firing processcounts for more than 80% of energy used to
manufacture bricksBricks are fired at temperatures of betwe880°C and 1 200°C, depending on the clay by
making use of a kilnThe most widely used firing fuel éeal, followed in significantly lesser degreesgag,
heavy and light fuel oils, diesel aakctricity.

HFO
Ash 3%
2%

Bagasse —

LFO  0.003%
2% Tyres

1%

Wood
1%

Electricity Ko
3% \
Gas
9% :
Diesel
2% \

Figure6: EnergysourceCBA Survey, 2017

Total energy usebly
Membersas per 2017 Survey:
15128TJ

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

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

12



A secondaryenergy indicator is the level of consumption of energy from alternative sources (such as
renewable energy sources and waste streariiisjs indicatomprovides information on the use of innovative

or sustainable energy practices in the sectbhe data for thethird energy indicator proportion of CBA
members who havan energy management system in placey be collected ifuture surveys

Tablel: Performance of sustainability measuieghe energy category

Category  Sustainability Objective Key Performance 2013 Life CBA Survey Results
Principle Indicator Cycle 2015 2017
Assssment
1. Energy 1a. Energy To reduce Specific energy 340MJkg 3.09 Mk 297MJkg
efficiency specific energy  consumption of
consumption per direct fuels and
kilogramof metered electricity
output per brick equivalent
(MJ/kg)
1b. To monitor The provision of 13% 4%
Alternative renewable information on the
energy energy use and | use of alternative
sources the use of energy source§¥
alternative of total fuel)
energy sources Amongst Members who
e.g. waste reported

streams such as
pulp and paper;
solid waste etc.

1c. Energy To efficienty and = The proportion (%) No data collected
management effectively of Members who
system manage the have an energy

consumption of = management

energy system in place

The table above demonstrates th@BAMembersare increasingly applying innovative measures to reduce
energyconsumption and to supplement the grid electricity supply with cleaner soufsea result, the energy
intensity of the South African brick sector has been found to be generally aligned with international
counterparts.

Reducing energy demand has multiplenefits including reduced cosfsnergy can account for between 40%
and 60% ottypical production cost} increased sustainability of energy systems and positive impacts on
particulate and greenhouse gas emissiofise EECB Programme has driven varioesgy efficiency projects

in the industry, encouraging brigkakers 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 thiesdlities are included, the figures is 3.07MJ/kg.
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Looking aheadndrecommendations

Activities thatfacilitate the responsible use of energy and the development of cle

energy sourcesupport goakevenof the Sustainable Development Gadlbese activities

have the potential to positivelynpact societyand the environrent at bothlocalleveland .
e,

internationallevels. St THE GLOBAL GOALS

In support of the locakontext, the Department of Energyhas publishedDraft Regulations Regarding
Registration, Reporting on Energy Management and Submission of Energy Managemenaritlamdraft
National Energy Efficiency Strategy. Taien of the draft regulationsis to monitor and manage energy
consumption from large energy consumers in South Africa. The draft regulations require thanbkeks
who consume over 180Jbf energy per year must repotheir energy datao the Department of Energy, on
an annual basis, via thEnergy Efficiency Monitoring Systemeb portaf. In addition, bricknakers who
consume over 400Jbf energy per year museport their energy data andubmitenergy management ples
(in accordance with SANS 500IMe consumption thresholds are illustratedrigure?.

+f- 7,000 tonnes of coal a

b

+/- 4 million Nm? or |?'-:u |
180 TJ/year = 180 000 G) of natural gas ' J

o _'_f
=

+/- 1.5 million bricks/month ‘

+/- 16,000 tonnes of coal a

. T
+/- 10 million Nm?* or |. "]
400 Tl/year = 400 000 GJ of natural gas '

+/- 3.5 million bricks/month ‘

Figure7: Reporting thresholds in terms of the draft energy reporting regulations

The draftNational Energy Eiency Strategy is likely impact onthe construction industry as targetsave
been set for public, residential and commercial sectdiise use of clay brick walling therefore has the
possibility to assist the public, residential and commercial sech@st the set targetsThe CBA will continue
to collect, analyse and share energy related data through the periodic industry surveys and.reports

Sector energy efficienapeasurewill be furthersupported by theEnergy Efficiency Guidelingeveloped 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 8yms approach to energy efficiency, including discussion on 1SO 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 dissemimates finalised.

5 http://www.gov.za/documents/nationalenergyactregulationsregistrationreportingenergymanagementand
submission
5 www.eems.co.za
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Case study

BURNER REPLACEMENT AT ALGOA BRICK

Algoa Brick manufactures a full randeqoiality clay bricks, . g p
and has supplied to the Nelson Mandela Bayl &astern a{ AIYATAOlI YU
Cape region for over0fyearsFollowing a targete@nergy been made in kiln burner
systemsoptimisation assessment (facilitated by tHeECB  equipment. Despite the cost,
as part of the National Cleaner Production Centre ngay, technology can deliver
programme, Algoa Brick replaced old and inefficient ™ A
burners at its Port Elizabeth facility in early 2017 322R NbudN

Theburner replacement has resulted in a%?2ncrease in the quantity of bricks packaged for sal
While aportion of thisgrowth is a result of increased throlgut of just under 5%, much can be
attributed to the reduction of wastdy 6%. The waste reduction is attributed to more effective
combustion of the burner fuel, which serves to optimise the enesfgtained from the fuel and
minimise negative effects sudms flame impingement. Despite the increased throughput, overe
energy consumption dropped hyst below 346 (estimated annual reduction of 1,220,283 kWh fron
baseline) which can be attributed to the 7% reduction in unit energy usage. Overall ene
consumpion 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 signi
waste reduction is a material, financial-benefit. The simple payback of the replacementrisler
five months based on the sale of the additional output, or alternatively under six months, sha
Algoa Brick choose to reduce pastplementation throughput to the baseline levels.

Algoa Brick will also apply for a 12L tax incentive, to reducezhé tJ y & Q& NXBt SJI y
by nearly R1.2 million (R0.95 / kWh) which could provide an after tax benefit of R324,594 (28%
the cost of the 12L application which is expected to be in the region of R150,000 in total.

HABLA ZIZAG KILNS PROVIDE OPPORTUNITIES FOR ENERGY EFFICIENCIES

The Habla Zigagkiln haswide and continuous open firing ST BRSSO e e

channelswvhichprolongthe typical brickfiring process. Fire
is pulled through stationary bricks set in a-zag pattern

2

21
which allows for optimal combustion and maximum energ ER—
(heat) extraction from fuel sources. , o
The benefits of the Habla Z#gng kiln include high thermal ** . ﬁ :

efficienciesand a reduction ifuel consumptionCompared  °  uzzk  vsek  Fcetk  Tunnel  indian Clamp
to clamp kilns, the Habla Z#pg kiln can result in fuel

savings of 80%, reduc€Q emissionsat an equivalent Figures: Energy Consumption Comparison
level. The kiln also performs well in terms of productio Various Kiln Types (where HZZK = Habtdat
rates (25 to 40 thousand bricks per dagroduces bricks of ~ Kiln: VSBE Vertical Brick Shaft Kiln; FCBT

a high quality and results in less than 2% fired brick wast FCAE Swsvw_r/]at;;kimgc;f Lt

The operational and environmental benefits of the HablaZ&g kiln make it an ideal technology to
replace outdated, inefficient brick firing kilns. Case studies indibaiiethe payback periodould be
less than two years.

15



3.2 GreenhouseGasEmissions

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 milliong@@r year. This accounts farughly 0.5% towards

{ 2dzi K | FNA Ol gieénhduse igasientyry ai arcinydl 1500 tCO per year. There are three areas
which give rise to carbon angreenhouse gasmissions within the production process: direct combustion
emissions relating to urning of fuels such as coal, onsite, in the manufacturing of clay bricks and indirect
emissions in the generation or edfte electricity and upstream transport activities.

The bulk ofgreenhouse gasmissions associated with the life cycle of clay brigise in the usgphase. This

is related to the use of electricity to control building temperatures, which is typically outside of the brick
YIydzZFlF OGdzZNENEQ a021J5Sa 2F O2yiNRBt® /.! aSYOSNB K2g¢
assotated with the manufacturing of clay bricks.

The CBA has compiled a number of resources to support both manufacturers asdouseke informed
decisions that reduce their carbon agteenhouse gaisnpacts(www.claybrick.org. In particular, he 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 reduceTlusses.

Life Cycle Assessment for clay brick products (conducted by the University of Pretoria) furtheaadstststs

to accurately calculate the lifetime environmental impact of using clay brick in a building, compared against
other construction materils. Access to accurate data maked SF aASNJ 42 RSaA3aly &3IN
naturally energy efficient.

Tracking key performance indicators

The arbon dioxide(CQ) equivalent emissions per kilogram of fired briska key indicator for the industry.
The use ofuel in the brickmakingprocessaccounts for mosgreenhouse gasmissions. Coal is used both
during the clay preparation stage (where it is mixed into the clay) and as a fuel source.

Mining and mobile equipment Electrical
2% 8%
Drying
2%

88%

Figure9: Greenhouse gasmissims per procesgCBA Survey, 2@}

Emissions associated with upstredransport, particularly transport of clayare another key performance
indicator. As aggregated data sets are not currently available for this indigaierrecommended that this
information be collected in thdollowing CBA surveys
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Table2: Performance of sustainability measures in gheenhouse gasmissions category

Category Sustainability Objective Key Performance 2013 Life CBA Survey Results
Principle Indicator Cycle 2015 2017
Assessment
2. 2a. To reduce carbon = Carbondioxide 0.27 0.33 0.31
Greenhouse greenhouse or carbon equivalent kgCQlkg kgCQlkg kgCQlkg
gas gasemissions equivalent emissions per fired brick fired fired brick
emissions i production = emissions kilogram offired brick

generated during = brick
the manufacture

of bricks
2b. Upstream = To collect The provision of No aggegate data
transport information relevant transport

on upstream fuel data (litres)

transport (coal,
fuels, boughtin
clay)

Looking aheadnd recommendations

Reducing the use of fossil fueis the clay brick industry will reducthe emission of 13 i

greenhouse gases into the atmosphere. Greenhouse gas mitigation activities suppor @
thirteen of the Sustainable Delopment Goals, whicfurther supports the goal of the Pari:
-\“‘

Agreementc to limit global temperature increases well below the 2°C mark %t THE GLOBAL GOALS

Emissiongand ar quality) are expected tde improved in the sector through the implementation of kiln and
process tehnologies that are proven to be more energy efficient (and in particular reduce the use of fossil
FdzStaovoed ¢KS /. ! LXFya (2 LISNA2RAOFffe& dzZJRIFGS GKS
addressing environmental hot spots. Membawill be further encouraged to track carbon agréenhouse 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 regulation®latet r
measures as part of its commitment to address climate change in South Africa. In particular, the recently
finalised NationalGreenhouse GaEmission Reporting Regulations require that brick manufacturers must
register eligible facilities on the Natial Atmospheric Emissions Inventory Systemd report their direct
greenhouse gasmissions accordingliziablefacilities are those located in South Africa, where over 4 million
bricks are produced per month.

The CBA will continue to proactively engagiéh the South African government to improve the accuracy of
the regulationswvhere these may potentially impact the clay brick sector.

" Further details available alttp://www.saagis.org.za/Emissions4.aspx
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Case study

EMISSION REDUCTIONS®@ROBRIXK{ C! / L[
oCorobrikwas the first Sout
African company to be issued With 15 factories around South Afric&orobrik is the

Certified Emissions Reductiol O 2 dzy i NjBsQdclay BritkNdanufacturer. Corobrik is
by the United Natior@CDM committed to reducing its environmental impacts and has

i converted a number of its kilns from coal to natural gas.
for the fuel switch programme ¢ k858 & YAGAL GAGSA aarad o
at its Lawley Factogy gas emission intensity from previous levekscause for
each gigajoule of energy, natural gas releases just 48kg:

of CQ compared to 97kgs of G@mitted from coal.

{AE 2F [/ 2NRPONR]1Qa YI22N) FI Ol02NASE OdzZNNBy
The fuel switches at the Drigfitein and Lawley factories have been successfully registered unde
the Clean Development Mechanism (CDM). This registration entitles them to generate and tra
in certified emission reduction certificates. The Driefontein project is capable of geneegating
annual average of around 38,00@etric tonnes C@equivalenf and Lawley is capable of
producing about 19,00fhetric tonnes C@equivalentper year.

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

[ ! bDY[ hhC .-WASTETOENERGWMNITIATIVE

Established in 1969, Langkloof Bricks is situated betwe |, 5
Jeffrey's Bay and Humansdorp in the Eastern Cape. - O(_ aste should be looked at
brickyard has been in @pation since 1969. The company differently¢ not as waste but
was motivated by high energy costs to explore cheaper a as something with value
more viable fuel options for firing and drying its bricks

Langkloof Bricks subsequently established a-tyaste to

energy facility at its operations in late 1999.

The companyis one of the official Eastern Cape partners of the Recycling and Econo
Development Initiative of South Africa (Redisbangkloof Bricks receives between(f® and
40000 tyres from Redisa per month at no cost and receives infrastructuvela@ment grant
fundingfor every tonne processedhe wastetyresare burnt at temperatures over 200°GQo heat

in excess of 9000n?of air per hour to dry the clay brickEhereafter, the bricks are fired with coal
in the Vertical Shaft Brick Kilesing a counter current, waraft, continuous firing procesd his
reduces energy consumption and £&#missions by up to 50%, compared to the more commonly
used clamp kilns.

The tyrewaste to energy project ian opportunityfor Langkloof Brick® minimisedl KS O2 Y L
impact on the environment, by reducing and transforming waste into a resoWizeste tyres
continue to be a tremendous burden on the environment, and can instead be utilised as a t
source to dry bricksnladdition the project contributesowards energy efficiency, air quality and
climate change
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3.3 Air Pollution

Air pollutionis a risk tdboth healthand environmental sustainabilitfhe hhalationof toxic pollutantsresults
in respiratory illnesseas well assomecances, heart and lung disease3.heenvironmental effects include
acid rain that camlamage forests and cropacidify soil and water bodies or result in conditions thegtd to
the largescaladeath ofaquatic animals.

Quarrying and brick preparation activities are the areas where most air pollutants arise in the clay brick
industry. The typical air pollutantsnclude particulate matter (visible dust and smoke); nitrogen oxides
(produced during high temperature combustiprand sulphur dioxides. South Afrieamforcesambient air
pollution limits for all criteria pollutants as set out in the National Ambient Air Quality Standards. Industries
are controlled through the National EnvironmehManagement: Air Quality Act (No. 39 of 2004). Companies
who undertakdisted activitiesare required to compile comprehensive emission inventories for the entire site
where the activity is present.

Qamp kilrs,the most widdy utilisedclay brick produgon technique in South Africare categorised as listed
activities Clay brick manufacturergho employ this technology amequired to obtain and operate according
to the conditions of theiAtmospheric Emission Licencéssued by the Department of Ereimental Affairs.

Tracking key performance indicators

Dust falloutis proposed asone of the key indicators for air quality in the clay brick sector, whipically
occurs during the brick preparation phasehe levels of air pollutiofparticularly syphurous oxides}hat
result from the brick making processe 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 aggregatet li@sis.
recommended that diture CBA Brick Makers Survengdlect the following data for reporting in the second
Sustainability Report.

Table3: Qustainability measures in thar pollutioncategory

Category Sustainability Principle Objective Key Performance Indicator
3. Air pollution 3a. Dustfallout in production Toensure dust faljenerated Concentration of dust levels
duringquarrying is below the in mg/m?/day/30 day average
legal limit
3a. Air pollutionin Toensue that air pollution Concentration of SOx levels
production during the manufacture of in pg/m?

bricksis below the legal limit

Looking aheadnd recommendations

Measures that reduce air pollution support goal three of the Sustainable Development G 3 St

CBA Memebrs are required to report their atmospheric emissions on the Natior
Atmospheric Emissions Inventory Systemanaged by the Department of Environment: A4

Affairs. =" THEGLOBALGOALS
gy o susnable Devalopment

8 Further details availale at http://www.saaqis.org.za/Emissions4.aspx
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Case study

RESEARCATMOSPHERIC EMISSIONS FROM GBUAMANP

The University of Pretorjin collaboration with theCBAjnitiated a study to build a smadlcaleclamp
kiln modelthat could fire bricks while accurately monitoring gaseous patilgad particulate matter
emissions. Theesults providea benchmark foCBAMembers to implemenprocessmprovements
that increaseair quality and reduce emissions.

The scope of the study included an investigation into the emissions of particulate matter, nitro
oxides and sulphur dioxides. Thirtesnccessful firingsvere compleed, each of about 25 000 to
35000 brickslasting fa 8-14 days. To ensure a realistic range of variables, the raw bricks, pack
pattern and the firing techniquevere provided byelevenseparateCBA Mmbers.

Preliminary results

Sulphur dioxides accounted for the majority of air pollutants arising frommtbdel 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 proportiowathte fuel used, implying that CBA member
can implement immediate improvements. Low sulplfuels can be used, preventing formation of
sulphur dioxides when the fuel is burnt. Such fuels however come at a significantly higher cost.

Sulphur dioxided/brick)

25

15

0.5

Reversedispersion Mass balance Actual After mass
modellingmethod analysis balance

FigurelO: Sulphur dioxide results (CBA Technical Note #19)

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

Based on this research, the study concludes that particulate emissions (dust) from vel
movements on the brick yard and access roads may be responsible for more ambient pollution
previously thought. Furthereports will be published as more results become available and tt
findings are analysed in greater detail. The model kiln facility remains available to CBA Membe|
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 dume timipacts of drought and predicted
population growth.Water isparticularlycritical in relation to regional water basineinderstanding where

water sources originate is an important step in understandh®impactsthat a clay bricky’ I y dzF | O i dzNB
water use may haven local communities.

Water used in the clay brick sector is sourced from both mains anehrans suppliesCBA Membergsan

impact water resources througtine withdrawal and consumption of wateas these actionsan affect the
environmentby 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 area in which clay bricks manufacturergerate, including eonomic and social consequences

Water continues to featureri the World Economic
C 2 NJd&dbal Risk RepdrtFor 2017the water
crises is the third ranked risk factor in terms of
impact. Water stresss linked toextreme societal
stress particularlywhere the economic impact of
water scarcity negatively influense O2dzy i NBE Q&
GDP. In addition, the World Bank forecasts that
water availabiliy in cities could decline by asuch
astwo thirds by 2050, as a resudf climate change
and competition from energy generation and
agriculture These issues could greatly impact the
South Africa water context in terms of availability,

accessibility and affordabilityThe World Wildlife

C dZ)f RO3 622 C0U 380 2 F I Figurell: Actions to support Wat_er sustainability (WWF for Natu‘I S NJ
. o . . South Africa, 2017)
sustainabity in South Africa represent a practicc..

guide for water stewardshig-{gurell).

20K {2dziK ! TNROI Q& NatiodahEhwidninental IManageient@gibveln yh&kuseid S
and access to water supplies in the countBertain activities require ater use licencg, to which CBA
Members are required to complyhese licensing requirements could feed into the tracking of performance
indicators.

Tracking keperformanceindicators

Water is a key resource for the claydbrisector as well as the communities in which CBA Members operate.
Both mains and nomains waterare proposed as th&key water performance indicators for the clay brick
sector as water isitilised in the clay extraction and brick manufacturing proees$he aim of monitoring
these metrics to maximise opportunities for diversification to aoains water supplies (including water
harvesting) as well as reducing reliance and use of potable water suppties manufacturing process. It is
recommended thatlataon these key performance indicatdss collected and analysed on an aggregate basis.

®World Economic Forum. 201@lobal Risks Report: 2017
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