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The Green Building, located in Westlake, Cape Town, is a 700m2 net-zero carbon office building. This
building is the home of SEA1. To advance our mission and propel the industry, some of the founders
of SEA together with an architect designed the Green Building to demonstrate how low carbon
buildings could be designed, constructed, and occupied – and demonstrate commercial viability. At
the time of construction, the concept of a green building was relatively new, and it was one of the first
commercial green buildings in South Africa (if not the first). The Green Building went Net-Zero Carbon
last month (not yet certified), and this blog post documents the journey of achieving this milestone.

Why does it matter?
In South African cities, a third (36%), of the
energy-related greenhouse gas emissions are
from residential and commercial buildings
combined2. Four of South Africa’s metros –
Cape Town, eThekwini, Johannesburg and
Tshwane – are working towards the
implementation of ambitious policies and
innovative programmes that aim for net zero
carbon emissions from newly-built buildings by
2030. This work is supported by the C40 Cities
Climate Leadership Group (C40), with
Sustainable Energy Africa (SEA) as the local
implementing partner3. The Green Building
thus serves as an excellent case study in
showing that these ambitious targets are
indeed obtainable. Additionally, the building
showcases SEA’s values of practicing what we
preach and our commitment to reducing both
our organisational and personal carbon
footprints.

What is a net-zero carbon building?
Figure 1: The Green Building (Sustainable Energy Africa)
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Net-zero carbon buildings typically use energy
efficiency (both behavioural and technological)
to reduce energy consumption, and meet
remaining energy needs from renewable
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sources4. The remaining energy that the Green Building consumes is primarily provided by the rooftop
Solar PV panels configured as embedded generation (i.e. the PV power is fed into an inverter which is
connected the normal building wiring). However, especially in winter, the PV panels do not generate
enough for the building’s demand and so some grid electricity is consumed, while in the summer
months it consumes less electricity than what the PV system generates, and the excess is exported to
the municipal grid. On average, the Green Building PV system is set to generate as much electricity in
a year from Solar PV as it consumes, and this makes it a net-zero carbon building.
Step 1: Assess
energy
consumption
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Figure 2: Process of becoming net-zero carbon (Sustainable Energy Africa)

Design

Figure 3: The Green Building Courtyard (Sustainable Energy Africa)
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Imperial architect Herbert Baker
once wrote that in order to create
successful architecture in South
Africa, architects need to “enter
into an alliance with the sun”. To
this end, thermal modelling was
performed in order to maximise
thermal efficiency and reduce the
need to spatial heating and
cooling. Passive solar design
principles were applied. The roof
overhangs that were carefully
calculated to shade the summer
sun, but allow in the winter sun
for solar tempering. Further
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passive-design features of the Green Building are the large windows to maximise daylighting, which is
the primary light source. The central wooden floor was designed with gaps, and coupled with the
wind-powered extractor fans, natural ventilation is induced. When the building was designed in
2003/2004, mainstream green buildings did not exist, and thus the Green Building was designed
according to a ‘future normal’ concept. Although the Green Building was revolutionary for its time,
there have been huge advancements in architecture and design principles since then which make
buildings more thermally comfortable.

Construction
The Green Building was constructed using largely recycled materials – the bricks were 93% recycled
content from rubble, the metal window panes were procured from a scrapyard, and much of the
wooden interior and doors were procured from demolition sites. Soft woods were chosen over hard
woods since the origin and sustainability of hard woods available at the time were not certain. Despite
the softer woods, predominantly Pine, requiring higher levels of maintenance, the source was plentiful
and sustainable. Onsite material (e.g. existing stone on the site) was used to reduce the need to
transport material in, and natural, solvent-free paint and wood treatment was used. The construction
methods resulted in the Green Building having a very low embodied energy5.

Operation
The Green Building operates as a highly
efficient commercial building, consuming 30-50
kWh/m2/year. Normal ‘efficient’ office
buildings consume roughly 150 kWh/m2/year,
and inefficient buildings around 200-300
kWh/m2/year or more, making the Green
Building 70-80% more efficient. Although the
Green Building does not require any central
heating and cooling, in the middle of winter or
at the height of summer occupants do enjoy
personal heating and cooling for their comfort.
This is done with fans and small heaters, which
are far less energy intensive than a central
thermal regulation system. Also, individual
thermal comfort levels vary hugely, so
individualising such heating or cooling is a more
appropriate approach than a centralised one.

Water
Although water consumption does not directly
contribute to reducing a building’s carbon
footprint, water is a scarce resource and water
efficiency is an important consideration when
Figure 4: Entrance Hall of the Green Building (Sustainable Energy designing buildings. The Green Building has a
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water-wise indigenous garden, along with
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Embodied energy is the energy consumed by all of the processes associated with the production of a
building, from the mining and processing of natural resources to manufacturing, transport and product
delivery.

water tanks which collect from the roof’s gutters. The Green Building is fitted with multi-flush toilets
and aerated taps to reduce the building’s water consumption.

Solar PV
In order to achieve net-zero carbon, the Green Building utilises on-site renewable energy generation.
It was initially constructed with a 2kVA solar PV system and grid synchronising inverter. In those days
the City of Cape Town had no policies or systems in place to regulate such installations, and regarded
the installation with great interest. During the early 2000s, there were little-to-no standards,
regulations or procedures in place for Small-Scale Embedded Generation (SSEG) and the Green
Building PV system was one of SEA’s early pilot projects in this regard, some of which were used by
the City of Cape Town to learn about this emerging technology. SEA was instrumental in assisting
Cape Town to develop the requirements for SSEG customers, which, together with work from
organisations such as GreenCape, formed the basis for approaches adopted by most municipalities
later on. SEA also developed tools for municipalities to model the impacts of SSEG on municipal
revenue6, and has been supporting municipalities around the country with the establishment of SSEG
approval processes as part of the GIZ-funded SAGEN programme.

Figure 5: Solar PV on the Green Building (Sustainable Energy Africa)

Back in 2004, due to cheap electricity and the higher cost of solar, the solar PV did not make financial
sense, but was installed as an emissions-reduction intervention. Later, in 2014, there was rapid
decrease in the price of solar PV, and so the 2kW system was replaced with a 4kW system (which by
this time had to comply with City regulations), resulting in a quarter of the building’s electricity being
generated on-site. The final step in becoming net-zero was in September 2018 when a further 10kW
of solar PV was added, providing a total of 14kW. The building now generates as much electricity as it
consumes on average over a year, in line with the City of Cape Town's regulations which do not allow
buildings to generate more than they consume.
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The simple payback of the recent 10kW system is 4 years. These systems can be depreciated
in the first year for tax purposes (Section 12b of the Income Tax Act) – which effectively saves
the building R44k in tax this year!
Total cost for new 10kWp system R159k excl VAT*
Cost of energy over 10 years R0.45c/kWh (simple)
Cost of energy over 25 years R0.10c/kWh (simple)
* Note that a cheaper system could have been installed, but it was decided to oversize the
inverter to enable future expansion, and use hi-performance bifacial panels.
With the ever-reducing cost of solar panels, the commercial case for installing rooftop PV is a
becoming a financial no-brainer, and we expect to see an explosion of rooftop PV in the coming years.
The case for commercial solar PV is far more clear-cut than for the residential sectors, since the
commercial demand curves align so well with the solar PV’s generation profile.

Look and Feel
Not only does the Green Building have zero
carbon footprint, but it also has a lovely feel
when you enter the doors. The Green
Building was designed to fit into the natural
environment of the Cape Peninsula. The
indigenous plants, along with the compost
bin in the garden and the ‘earthy’ look of
the building make it feel almost natural in
its environment. Lastly, the Green Building
is home to a number of wonderful
organisations who spend their days toiling
away inside her walls. Please come visit us
and we encourage you to reduce the carbon
emissions of your own building.
Can you make it down to net-zero carbon?

Figure 6: Workspace in the Green Building (Sustainable Energy Africa)

