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1 ABSTRACT

The world is changing quickly in all spheres, imthg, but not limited to, technology, cities, firas,
society, and the environment. Regarding the lather prevailing themes or debated subjects have thee
ozone layer, air quality, greenhouse gases, anthtdi change. As a result, there is now an evertagreeed

to address present and potential climate changeecost These initiatives are essential if socistyoi
contribute to the development of cities and comitesithat are efficient, interconnected, and snatze.
The advent and evolution of green buildings thraughhe 1990s, which saw the creation of the finatr
sustainability standard and rating system for thiét bnvironment, were regarded as turning poirgsdose
they could be embraced as one of the methods eegblimycontrol the deteriorating climate and airliqya
while enhancing our infrastructure. To aid in tlevelopment of the nation's infrastructure, Souttic&fhas

its rating system known as the Green Star SA throtie Green Building Council of South Africa
(GBCSA). In addition to looking at how green buildé have been acting as a catalyst in reducing the
challenge of the change in climate in the regibis paper will also look at how the overall comnigrc
green building network in Gauteng can help improie region's air quality, which tends to be on a
"moderate” level according to the World Health Grgation (WHO). Reviewing present frameworks and
legislation concerning climate change, air qualand green buildings was the strategy, moving fiaom
global to a local level. The research also examutes from 180 case studies of green buildingshin t
Gauteng region, which were taken from the GBCSAiass. Observations in 4 buildings for 4 months and
a building occupant survey in one of the 4 buildimgere used to do additional research on the 186 ca
studies. According to the research findings, theegament in the Gauteng region lacks the motivatmn
establish and enforce green building policies. Tidisspecially evident given that more than 80%hef
region's green buildings are built and owned bypitieate sector. According to the report, greerdings in
Gauteng can accelerate efforts to mitigate clindtenge and improve air quality by using less energy
incorporating renewable energy sources, enhancitegior air quality, and lowering urban heat island
Green buildings also have a positive socio-econoimipact, creating new jobs and skills, promoting
diversity and growing the local economy. The besedif green building cannot be overlooked. Thersfor
the study recommends that the Gauteng governmesmgweand develop robust policies to increase
investment in green buildings.

Keywords: Climate change, green buildings, air gp@thprovement, greenhouse gases, Gauteng

2 INTRODUCTION

The primary drivers of climate change and poorqaiality are several, including human activitiestsas
burning fossil fuels, transportation activitiesyriaglture and industrial processes. A greater partf the
fossil fuel burnt is for energy production and aduog to (Ritchie, Roser and Rosado, 2022) builsiage
responsible for more than 40% of global energy used as much as one-third of global greenhouse gas
emissions. The impacts of climate change are gaise and can have detrimental effects on both atural
systems and human societies ranging from healtblgmes, economic impacts, rising temperatures etc.
According to the IPCC (2020), Africa is one of thest vulnerable continents to climate change amdbté
variability, a situation aggravated by the intei@ctof ,multiple stresses*, occurring at variousdés and
low adaptive capacity. Hence it is not surprisihgttthe challenges stated are not unique to Gawsray
region and both climate change and air quality hangacted the region and are most likely to woiisethe
future, thus there is a need to mitigate the edfeaused to help improve the natural systems aad 6f the
society in the region. The relationship betweerdmngs, climate change and air quality comes alasut
these buildings lead to the intensification of @te change and poor air quality and the effectg taeise.
Suzuki (2019) stated that the current rate is whiiehpopulation is growing, and the expectation2@50 is
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10 billion people, of which 70% will be occupyingage in cities. Subsequently, there will be more
construction of buildings to accommodate the nexdhese people. This does however pose a threat as
stated previously in terms of the rise of emissiohgreenhouse gases and energy demand from kgsldin
The problem is that this growth facilitates theeleration of climate change and poor air qualitpdeethe
need to find ways to accommodate the needs of tiheert without compromising future generations.
Indeed, the issue of climate change and air quiaitather complex, requiring a comprehensive aggro
that includes mitigation (reducing greenhouse gas®ons) and adaptation (building resilient systen
and infrastructures while adapting to change) (Howarenville et al, 2014). The paper will look intow
green buildings in the Gauteng region can act@estal solution to address and accelerate the meeled
change in mitigating climate change and improviraprpair quality. He (2019) suggested that green
buildings can help by transitioning to renewablergg, promoting energy & and water efficiency, and
adopting sustainable practices. hence it is quitgortant to understand the developed frameworks and
policies developed at local, national and globatle about green building, climate change and watity.

3 CONCEPTUAL SYNOPSIS

The concept of green buildings and its importamcgociety can be traced back to the early 19903 e
Building Research Establishment (BRE) developed wheld’s first sustainability standard and rating
system/tool for the built environment known as tBailding Research Establishment Environmental
Assessment Method (BREEAM) (Doan et al, 2017). dé&eclopment of green buildings internationally can
be attributed to the concept of sustainable devedoy in the period of the 1980s-1990s when intéynat
conferences were held to address the growing cluEke of the society of climate change and global
warming. There have been many conferences helddiess climate change and air quality but soméaef t
crucial ones which were also key turning pointsewer

e The 1987 World Commission on Environment and Degualent (WCED) known as the Brundtland
Commission/Report led to the formal and commonlyeated definition of sustainable development
(Brundtland, 1987).

* The United Nations Conference on Environment angieldpment also known as the Rio Earth
Summit, or Rio Summit 1992, where member statethefUn cooperated on issues relating to
sustainability, suggesting that this was an issuwegfeater for individual member states to handle
which led to another conference in 1997. (Grubdl ,2019)

* The Kyoto Protocol is an international treaty whizdme about as an extension of the 1992 United
Nations Framework Convention on Climate Change (ONE) committing member states to
reduce greenhouse gas emissions due to impactdobal gvarming. (United Nations Climate
Change, 2019)

e COP 27, the reaffirmation of commitment to limitetiglobal temperature to 1.5 degrees Celsius
above pre-industrial levels, in particular with is&r announcing the African Alliance for Sustainable
Cities and the Built Environment. (ICLEI, 2022)

Frameworks, international treaties, and policieth nature and those related which couldn’t beeped in
this scope have popularized the movement of greddihgs and the development of other sustainabte a
building rating tools globally such as the Leadgrsh Energy and Environmental Design (LEED) by the
United States of America Green building councig @Breen Star Australia by the Green building cduwifci
Australia (Doan et al, 2017). The latter is the @mewhich the South African Green Building Council
(GBCSA) rating system the Green Star SA is basedcaanged to accommodate various local conditions.
According to Zuo and Zhao (2014), green buildinfg®ugh their design and construction practices doul
significantly reduce and eliminate greenhouse gageésh are the ultimate cause of climate changepmu

air quality through sustainable site planning (adfint design), safeguarding water and water efimye
energy efficiency and use of renewable energy,ctivesersation of material and resources, and imgrove
indoor environmental quality. Even though thereiaternational frameworks and policies that exis act

as standards from which countries can work, thesldgvwnent of green building varies from country to
country due to many aspects such as the advanceitr country, governance, socio-economic lew@l e
In South Africa, the Green Building Council of Sowfrica is the organization responsible for adwyca
training and certification which functions througle membership community comprised of government,
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private and educational stakeholders. The GBCSARIR0eported in their integrated annual report that
South Africa had around 740 certified Green Statdngs from the start of the organisation in 2009.
Furthermore, the South African government through Department of Public Works developed the Green
Building Framework to help accelerate the movenwngreen buildings in the country especially with
government infrastructure with the intent that eéhésildings will save water, and energy and ledben
emission of greenhouse gas.

4 LOCAL AND INTERNATIONAL EXPERIENCES OF GREEN BUILDI NGS DEVELOPMENT

Through case studies, one can gain an understaradidginsight into the realistic perspective of the
theoretical work. South Africa (Gauteng) is advagcin their efforts to mitigate climate change and
improve air quality through green buildings as exdathat already over 700 green buildings have been
developed however lessons can be learned fronraiffeegions in the world to understand their use o
green building in curbing the challenge of climakange and poor air quality. To gain a better e

and overall scope of the work of green buildingsample of three case studies was randomly selécted
Africa, Europe and Asia which represented develpifrica, Ghana- Accra), transitional (Europe, &al-
Warsaw) and developed (Asia, Singapore-Singapa@)amics respectively. The reason behind choosing
the capitals is that most of the green buildingedigyment advances and implementation of policies an
frameworks to mitigate climate change occur in ¢hoiies. What was common in all these regions and
considered pertinent is the issue of reducing gnergnsumption (greenhouse gases), meeting the
international climate targets of the year 2050, actiieving most of the 2030 sustainable developmeals
(SDGs). From a local stand-point Gauteng as a negam learn and adopt various lessons from these th
regions, the case studies showed that well-orgdrarel competent urban governance is essentialghrou
the collaboration of the public and private ensitie develop and efficient pipeline and implemergeg
building policies that can help improve climate @ and air quality. Another lesson was the neestax
developing green buildings on a residential leveloger 90% of green buildings in regions are from t
commercial sector, hence the buy-in of residentsriial in understanding the implication of climat
change and air quality to the livelihoods, henae gboner they jump onto the green building wag@seh
could improve their lives, especially from a healtid economic stance.

5 METHODS AND MATERIALS

The research work done in the paper aims to givenaierstanding of how green buildings in the regbn
Gauteng can accelerate the mitigation of climatngk and the improvement of air quality. The tayic
climate change, air quality and green buildingguge broad and requires thorough investigatiortpsoelp
prove the hypothesis of the study if indeed gragildings can reduce greenhouse gases which leliniate
change and poor air quality factual and reliablgds crucial which can be obtained through quatti
research as this generates factual, reliable owsahthe data that can be used to generalizer lgtgmtity

of the data (Steckler et al, 1992). Furthermore,dghalitative approach will be taken to gain ingsgiom
industry experts which can produce rich, in-deplidity on the basis of experience of how greendings
have an impact on accelerating climate change atitig and building occupants who experience these
green buildings on a frequent use basis. For tletiative part of the study, the data was coli@édtem
180 green building case studies files in Gauteamfthe GBCSA archives and analysed through Python &
and Google Data Studio for visualization. From 1188 case studies, 4 buildings were chosen for durth
actual in-person observations and investigatiotheyresearch over a period of 4 months whereinldibg
occupant survey was conducted through the BUS Getumethodology in one of the buildings with 55
participants and yielded results of both quantitat& qualitative nature. For the qualitative paftte
research 10 industry experts were interviewed tjinca semi-structured interview via Zoom and Microsf
Teams, then analysed through the transcriptionveoé Otter which helped identify themes and topics
within the conversations. The reason behind theofisemi-structured interviews assisted with opedesl
data, explore the participants’ thoughts, feeliagd beliefs and help delve into their personal liofgies of
climate change, air quality and green buildingsJ@ekheere and Vaughn, 2019). This was quite drasia
climate change as a topic has had critics in tesfmhether we are really close to reaching the glob
warming levels of 1.5 degrees Celsius or not.
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6 FINDINGS

This section of the paper discusses the findingsrasults of the hypothesis of green buildingsnacts an
accelerator in climate change mitigation and amlitys improvement. These findings and results oetli
here will help give an understanding of the geneulook of green buildings in Gauteng from the t88e
studies sample, furthermore, two aspects of howrgheiildings can contribute to combating climatarade
and air quality are energy efficiency & and renel@abnergy integration and water conversation. The
challenges encountered by the green building mowefoe climate change and air quality improvemeit w
be explored to give a more in-depth understandinbeotopic.

6.1 Green buildings in the region of Gauteng, South Afca

The hotspots for green building development in Bolfrica are the Western Cape, Kwazulu-Natal and
Gauteng with the latter being a leader in termthefnumber of certified commercial green buildingshe
country. The research discovered that a large gortf green buildings developed in Gauteng is
concentrated in the City of Johannesburg, partiula the Northern Subrburb of Sandton City. Tkason
behind this was the fact that Sandton is the ecanbmib of the country which houses many internation
and local corporations as well as the JohannesBtogk Exchange. From the interviews industry expert
indicated that such corporations are seeking the afsgreen buildings as a way to align with their
environment, social and governance strategies. Sodustry experts criticised the reasons why deyaie
and investors build green buildings as just a vegyust tick box exercises to meet environmentallagpns
such as carbon tax emissions and keep regulatdrthargovernment away. Regardless of what the motiv
might be at the moment, it becomes less importsuth@se green buildings are contributing to thenghan
the climate and air quality. From the researchvas recorded that of the 180 case studies more80%n
were developed by the private sector regardlesghether the government is an investor in the GB@SA
even a custodian of the Green Building Framewoidk Ralicy. In the next section of the paper, twomai
topics are covered which relate to water and eneamservation and efficiency techniques and how the
were implemented in the 180 case studies whil&éudboking at how they help mitigate climate chaagd
poor air.

6.2 Adoption of Water Conservation and Efficiency Techiques

Conversations with regard to water in green bugdirare related to water efficiency in the planned
management of water to prevent wastage, overuseexgpiditation of this precious resource. It shohéd
understood however that water efficiency and corsgem shouldn’t be achieved at the expense ofimgl
occupants not using water comfortably. Well-desiggeeen buildings are key in achieving water efficy
while still providing comfort to occupants, In ooéthe 4 buildings observed it was noted that theigular
green building could conserve 0.3m”3 of water ugsgeannum as compared to a non-green star sfieterti
building. The Green Star SA awards points of dedifon out of 10 categories depending on the key
features and category that particular green bugléacused on. The word cloud in (Figure 1), wasasted
from the results of the 180 case studies, indigatimt water was a key category for green building
developers in the Gauteng region. Such just alltml#se fact that great efforts and measures aphasized

in terms of water conservation and efficiency teéghas within the majority of the green buildings.

Management

L and use

Fig. 1: Green Star SA category ranking on of 18&cstudies. (Source: Author, 2021)
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It is thus important to understand the measuresateadeployed in green buildings for water congton
and efficiency as it is clear that it is an impattand crucial category to measure the certificatibgreen
buildings. The first way is through water recycliagd repurposing measures, the second is throutgr-wa
efficient plumbing features and the last by irrigatand landscaping measures.

6.2.1 Water recycling and repurposing measures in Gauisgen buildings

The three ways in which green buildings in Gauteage been adopted can either be any of these three
methods, greywater harvesting, rainwater harvesiimd) blackwater system treatment, but of the tkinee
latter is a rare and unique case which was notdghjoyed on one building due to being expensiverims

of operations. The rainwater and greywater aredsted from the rain through different channels ton t
rooftops of buildings and taken to the rainwaterktawhile the greywater is harvested from showers,
bathroom basins and other sources of this form.eQhe greywater has gone through the treatment and
filtration process it is usually stored in tanksdted in the basements of buildings and supplerdemith the
harvested rainwater, which then will be used foraM@inal flushings and irrigation systems.

6.2.2 Water-efficient plumbing fixtures

Industry experts noted that the reason why the veatiegory could be the leading category would lyigle
because of this particular feature of green bujslias it is the cheapest of all conservation tegles and
strategies, which is low-flow plumbing from instelbn, operations and maintenance cost.

Fig. 2: Ultra-Low Flow plumbing fixtures (Sourceu#or, 2021)

All green-certified buildings will generally deplopw-flow fixtures and supplement them with either
rainwater or greywater harvesting systems dependinghe financial capability of the developer, thes
efficient water fitting as in Figure 2 reduce ttrseof potable water. Through the study, the papand that

a building with a rating of 6 Stars of the Greear8A managed to save 0.52L/day/m2 of water.

6.2.3 Irrigation and Landscaping Measures

Landscape irrigation is another part of the buiddihat consumes large amounts of water, which ig itvis
very important to reduce the amount of potable mased there. One of the green buildings from tmec
studies indicated that they could reduce 90% oélget water used for landscape irrigation, and \Was
achieved in collaboration with processed grey aidwater to water the plants rather than usinglppeta
water.

6.2.4 Water Management Practices, Climate Change an@wadity

The understanding is that by reducing water demamdi promoting conservation, green buildings help
address water scarcity issues exacerbated by eliotatnge. It is without a doubt that water congema

and efficiency is a key performance category in theasurability of green buildings due to it being
quantifiable in how it can save water usage and tteeorded with the building's management systems

REAL CORP 2023Proceedings/Tagungsband ISBN 978-3-9504945-2-5. Editors: M. SCHRENK, V.ROPOVICH, P. ZEILE, m—
18-20 September 2023 — https://www.corp.at P. ELISEI, C.BEYER, J. RYSER, H. R. KAUFMANN - Ljijana, Slovenia



Green Buildings as an Accelerator in Climate Changightion and Air Quality Improvement

which are relevant for the developer and ownemnfam economic stance as they tend to save ory Utilis

in a long term run. Therefore the use of water rgan@nt practices as a feature of green buildings ca
directly impact the conservation of water resouregance resilience to drought and aid sustainaater
usage in a changing climate. These techniqueswd#mef indirectly help improve air quality and caelp
minimise water-related pollutants and air pollutfoom wastewater treatment processes.

6.3 Renewable energy integration, energy efficiency angreenhouse gas emission mitigation

There are various techniques, methods and techmeslabat have been developed to achieve energy
efficiency and reduction of greenhouse gas emisssarch as the use of solar energy. Green buildiflys
tend to incorporate measures such as solar energytdin their status of being a sustainable bugidi
Investigation into these techniques is crucial mderstanding how they help curb climate change and
improve air quality, and which in particular haveeh implemented in green buildings around the Gaute
region.
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Fig. 3: Projected annual energy consumption (kWam for Discovery Limited (Source: Discovery Liemi, 2017)

(Figure 3) has projected the annual consumptioanefgy for one of the four green buildings evaldate
the region where the building manager indicated tthgir energy target was 53% less compared to [dSA
10400 non-certified building (Notional building}.is quite clear that green buildings have the béipa of
saving and conserving energy which part is whabasg investigated through the direct and indirect
techniques developed.

6.3.1 Direct energy-saving and greenhouse gas emissituttion techniques

These kinds of techniques and strategies areibuiithin green buildings, which includes eithechieology
installed to help conserve energy such as smantsligr through methods adopted in the design and
construction of the building. There are quite a f@wthese measures which include but are not lonite
sustainable construction, efficient lighting & anccupancy sensors, HVAC systems & and smart meterin
a passive design, solar energy etc. For the puspofehis research paper, only the latter two Wil
discussed in-depth. Sustainable construction iddingi through the use of renewable and recyclable
materials while minimising water and energy whilakimg sure the waste products is also minimal as th
harnessing of the building material such as tre¢hén worsens climate change. Efficient lightingdan
occupancy sensor requires the cooperation of Imgildccupants through their behaviours.

In (figure 4) a green building that incorporated tfassive design approach of saving energy is Semsive
design is wherein the buildings’ architectural teas take advantage of local climatic resourcgzdoide

an indoor environment that is as comfortable asipteswhile saving energy that would have been used
provide the indoor environment quality. Through thdustry experts, it was noted that the most fagdu
method in energy conserving and saving strategess thve passive design and more than 60% of the 180
case studies used this method due to the low wesivied in construction and maintenance. Furtheenibe
consultant who worked to design the green building¢figure 4) stated that the vertical panels shith the
direction of the sunlight. What these panels hédlp v8 daylight harvesting which allows the natuight to

be infused into the building thus reducing the nfdexcessive artificial light and heat from th& AC.
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The building evaluation survey of the 55 occupartdhis building does indeed substantiate thisarotirhe
section on occupants’ overall temperature comfditybndicates that their working condition wasirfg
good due to the proper passive design in suppicati the HVAC system.

Fig. 5: Side view of Photovoltaic solar panels (®euGLH Architects, 2011)

The building in (figure 5) was the first building be awarded 6 Stars Green Star SA certificatioifiita,
which recognizes world leadership standards andhiieest rating a building can obtain through threea
Star SA rating system. This building not only aek this feat but achieved a status for net-pasgieology
and net-zero carbon. Essentially this is the deatibn of projects that go beyond the partial tiuns
recognized in the current GBCSA tools and havertake initiative to reach the endpoint of completel
neutralizing or positively redressing their impa@8CSA, 2017). For this building, the net posite@logy
was in recognition of the increasing pilot-levelsite ecology - brownfield site, while the net zearbon
was a result of the hybrid use of the passive desigthod discussed previously and the renewable sol
energy technology (figure 5). The building has 2®2ar photovoltaic panels which deliver 230kWwh of
energy to the building, the building manager staied this was more than double what the buildaguired

to function at full capacity, and the excess engmgyguced was fed back into the rest of the buijgliof this
company’'s campus.

6.3.2 Indirect energy-saving and greenhouse gas emissguction techniques

The previous section discussed direct energy ceasen methods applied in the construction and
functioning of green buildings, the industry expértdicated that green buildings shouldn’'t be vigvrem
a segmented view as they are but rather from atiwolipproach. Yudelson (2009) cited that greefding
forms part of an eco-system in the development witasnable cities and communities hence the
understanding of the external factor that in-diyeaffects green buildings can’t be ignored. Thasan why
these methods are important is that they are péatlg linked to the reduction and curbing of greeuse
gases which directly affect climate change andqaiality. The location of where a green building is
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developed is one of the in-direct strategies as@ex to understand if this has an ecological impadhe
environment, the other is transportation activit@eund the green building and how building occipan
commute to these green buildings which is theessato be discussed. Transport is one of the cetsgbO
categories used in the Green Star SA rating tochasbe seen in (figure 1) hence the need to distusnd
due to the fact that a white paper by the SoutlicAfr National Climate Change Response Policy ifledti
that the transport sector is a significant contobtio greenhouses gases, the paper said the draivsgustry
accounted for 70% of energy use and 38% of th@négiemissions.
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Fig. 6: Bicycle and Electric car charging stati¢@eurce: Author, 2021)

The images in (figure 6) were initiatives from ogeeen building that recognized that there is a reed
involve the building occupants in building a sustdlle community mitigating climate change and
improving air quality by reducing greenhouse gasagted by the vehicles used by occupants. Thelingil
manager indicated that only 10% of the occupantsl @dectric vehicles and would use the facilitieade
they provide bicycle stations as well for those upants who can'’t afford electric vehicles, while fo
occupants who didn’t have both electric vehiclesam farther away from the building and couldn’e us
bicycles carpooling was suggested as a way to eethécvehicles on site.

6.3.3 Energy management practices, climate change amaility

The use of energy-efficient designs and integratibrenewable energy sources in green buildingarato
Gauteng was highlighted clearly. South Africa iBl gery reliant on the use of fossil fuels for egg sources
but yet they still have challenges in this sectcan be seen through the load-shedding problermotinatry

is facing. The various green buildings showed that incorporation of efficient energy design sush a
passive design can help reduce the energy regtdredwer and sustain buildings and harness renewabl
energy sources like the solar system adopted irbaild@ing which was able to produce surplus enefipen
thinking of a greater scale if all buildings wene this scale of green buildings it would definitélgive an
impact not only in the reduction of greenhouseagassions and meeting the goals of the countnalsatin
providing an opportunity to reduce the energy @rajes of the country.

6.4 Challenges in the Development of green buildings i@auteng

The growing pressures of mitigating climate chaagd improving air quality to make sure that thebglo
warming level doesn’t reach 1.5 degrees Celsiug lmshed South Africa to be one of the key playrers
green buildings as they try and adopt these bwklias a means to mitigate these challenges. The
certification of over 740 buildings is a clear ioalion of the commitment to these efforts. As state
previously Gauteng is the top hot spot for greeildmgs and the largest contributing city in termb
greenhouse gas emissions. In sections 6.2 anthé.paper outlined the benefits of green buildizwgs how
they can mitigate climate change and improve aalituin Gauteng there are however challenges @ th
development and movement of green buildings thadilsin’t be ignored as they can hinder their wideadr
adoption. The capital costs involved in green bngddevelopment are quite high compared to building
using conventional methods, in other instancasjght be operational costs which can be a problerone

of the buildings investigated the building manageid that the cost of running the greywater sysiem

£
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quite high and not viable to the point where it wasied off and not operational as the benefitdcconly

be seen in the long term. Another issue is the laickawareness from both the public and industry
professionals which can be attributed to not banigrmed or not having the willingness to changenfr
conventional ways of doing things. The industry exp indicated that the practice of implementingegr
buildings as a rating and tick box exercise wasemein many property owners or developers as jingy
wanted to meet the minimum required standards lx'tdhave any ambitions to be innovative and
implement different ways of building green whicheteinternational standards. Last but not leasttivas
implementation of the objectives within the varidtemeworks and policies developed in South Afrita,
can be noted that such was affected by politicallehges and a lack of stakeholder engagementein th
development of green buildings

7 CONCLUSIONS AND RECOMMENDATIONS

Through the research, we came to understand thidtrtms generally consume a substantial amountaiéw
and energy which directly influences water scareitygl the emission of greenhouse gases in the refion
Gauteng. These resources in turn directly influetheecontribution to climate change levels and paior
quality if not handled appropriately. Hence the diyyesis of the research was to investigate if green
buildings had a positive impact by acting as arekcator in climate change mitigation and air dyali
improvement within the region of Gauteng, Southigsr After careful investigation of both quantitatiand
qualitative findings and results, the hypothesishef paper is correct in that green buildings ipliemented

at a large scale can act as a catalyst in clinfelage mitigation and improvement of air qualitydauteng,
South Africa. The recommendation would be an inwesit from the public sector (government) is quite
crucial as the responsibility for the developmehindrastructure in the region of Gauteng is prignéor
them to the society, this can even be explored frgrablic-private partnership where lessons caedmed
from the private sector on how they have manageatideve building more than 600 green buildinguist
over 13 years in South Africa. Additional elabasation the advice on methods that could inspirepti#ic
sector to invest more in green building developmestudes but is not limited to, the following. The
formation of public-private partnerships would @dhe sharing of resources, expertise, and riskyell as

in finding a balance between sustainability anaraffibility through careful planning, inventive tking,
and a readiness to adapt and learn.
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