
An ‘intelligent building design team’ interacts to set energy performance goals, manage 
the building system’s interdependencies and produce a more versatile, efficient, cost-
effective and smarter building. The implementation of a smart building design is usually 
best delivered by a Master Systems Integrator (MSI). To understand sustainability of 
new buildings, it is useful to know what the threats to sustainability are. These are 
discussed in the context of five FIFA World Cup projects undertaken by the company 
that the author represents.

This case study illustrates how various convergence Information and Communication 
Technology (ICT) principles (all ICT systems converged on one physical network) and 
engineering design principles aim to combat the challenges regarding sustainability 

in each of the following projects:
•	 Cape	Town	Stadium	
•	 Nelson	Mandela	Bay	Stadium	
•	 Cape	Town	International	Airport	
•	 King	Shaka	International	Airport	
•	 Gautrain	Sandton	Station	

To understand sustainability of new buildings, one has to understand the threats to sus-
tainability. These include:
•	 Total	Cost	of	Ownership	(TCO):	Most	importantly,	savings	on	capital	expenditure	often	

translate	into	high	operational	expenses	of	buildings.
•	 Environmental:	With	global	warming,	as	well	as	the	high	cost	of	energy,	the	environ-

mental impact of new buildings is a major concern.
•	 Revenue	generation:	Many	new	buildings	are	not	utilised	to	their	 full	potential	and	

opportunities for income generation are missed.
•	 Workplace	effectiveness:	Problems	with	workplace	environmental	conditions	are	not	

always effectively resolved by facilities management.

Green Building  
Automation – ideas from 
World Cup 2010
By B Hemphill

Intelligent systems need intelligent design teams – teams that capitalise 
on convergence technologies and holistic design principles to ensure 
that the final solution is a sustainable one. In this context, we can all 
benefit from the experience gained in the energy system design for 
the World Cup Soccer stadiums.
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opened	in	November	2009.	Work	on	the	CTB	involved	integrating	the	
domestic and international terminals to streamline operations, boost 
efficiency, ensure the airport is better utilised and enhance travellers’ 
airport	experience.

King Shaka International Airport  
– Durban (KSIA)
King	Shaka	International	Airport	replaced	Durban	International	Airport	
as the latter’s runway was too short to allow large aircraft such as the 
Boeing	747	to	operate	intercontinental	routes	out	of	Durban.	The	new	
airport now provides for direct long-haul international flights to and from 
Durban	and	accommodates	the	province’s	rapidly	expanding	domestic	
passenger business.

Work	at	KSIA	involved	the	construction	of	a	fully	integrated	pas-
senger and freight airport facility. The passenger terminal caters for 
domestic and international travel. 

Gautrain Sandton Station  
– Johannesburg 
Sandton	Station	is	an	integral	part	of	South	Africa’s	upgraded,	public	
transport, rapid rail link project, which is still in progress and currently 
being	extended	to	further	areas.	The	 link	between	Sandton	and	OR	
Tambo	International	Airport	was	completed	in	time	for	World	Cup	2010.	
In addition to the three anchor stations on this link, several other stations 
have	been	incorporated	in	the	Gautrain	system,	with	approximately	80	
kilometres of rail along the route. 

Of	key	 importance	 to	all	five	World	Cup	2010	projects	was	 the	
need to transform to a greener built environment. The issue of climate 
change	is	receiving	significant	attention	the	world	over.	As	increasing	
environmental	 pressures	 take	 hold	 in	 SA,	 the	 country’s	 major	 con-

•	 Physical	and	logical	security:	With	many	buildings	being	designed	
and constructed without considering the ICT value-adds, the ICT 
network and building automation systems may not be as secure 
as optimally envisaged.

 Project background

Cape Town Stadium (CTS)
The building was designed with a structured cabling system which 
supports the converged active network, together forming an intelligent 
backbone.	Such	an	infrastructure	allows	the	stadium	to	be	managed	
more efficiently, opens up multi-purpose possibilities and ultimately 
provides the owner/client with greater value potential. 

Nelson Mandela Bay Stadium  
– Port Elizabeth (NMBS)
All	 of	 the	 stadium’s	 ICT	 and	 Building	 Automation	 Systems	 (BAS)	
services operate on the intelligent backbone, demonstrating a true 
example	of	convergence.	As	a	multi-purpose	stadium	it	can	be	quickly	
transformed from a sporting pitch to rock-concert stage or trade show 
arena, with minimal adaptation to the lighting, sound, ticketing, safety 
and management systems from a single operational control centre.

Cape Town International Airport (CTIA)
Substantial	alterations	and	additions	were	made	to	Cape	Town	Inter-
national	Airport	(South	Africa’s	second	largest	airport)	in	time	for	World	
Cup	2010,	breaking	new	ground	regarding	cutting-edge	efficiency	and	
an	enhanced	passenger	experience.	The	new	foundation	of	the	entire	
airport technology infrastructure is the implementation of a converged 
ICT	network	on	an	intelligent	backbone.	At	the	centre	of	the	upgrades	
and	 expansion	 is	 the	 new	 Central	 Terminal	 Building	 (CTB),	 which	
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struction	companies	are	striving	to	pursue	green	practices	and	projects.	A	green	building	
is a building constructed in such a way that it mitigates ongoing negative environmental 
impact.	In	2008,	the	Green	Building	Council	of	South	Africa	(GBCSA)	introduced	the	Green	
Star	SA	rating	tool	(based	on	internationally	recognised	green	building	rating	systems),	the	
purpose of which is to set standards and benchmarks for green buildings, and to provide 
the property development industry with an objective measurement for assessing green 
buildings. They provide a concise framework, which when followed and implemented, 
facilitates ‘integrated, entire-building design and construction practices’.

Effective	ICT	implementation	can	provide	a	means	to	scoring	green	points,	enabling	
‘Green	 Star	 SA’	 certification.	 Converged	 network	 architecture	 enables	 stakeholders	 to	
obtain building intelligence natively, and then to measure the resulting effectiveness of 
Greening	efforts.	

Intelligent network architecture is vital for synchronised automation of the various 
building	systems,	such	as	ventilation,	access,	safety,	power	and	lighting.	And	if	such	a	
network	is	in	place,	the	capital	expenditure	(CAPEX)	and	operating	expenditure	(OPEX)	of	
the individual systems could be significantly less than otherwise. 

An	example	of	the	importance	given	to	Green	building	and	ICT	is	that	of	Cape	Town	
Stadium.	In	the	early	stages	of	its	development,	this	stadium	was	assessed	in	accordance	
with	 the	CSIR’s	Sustainable	Building	Assessment	Tool	 (SBAT).	This	 tool	embraces	the	
triple-bottom-line	approach,	‘triple’	referring	to	people,	profit	and	planet	[1].

Threats to sustainability

Total cost of ownership
Fundamental	 to	 understanding	 TCO	 is	 CAPEX	 and	 OPEX.	 While	 energy	 management	
systems	are	seen	to	be	expensive,	by	using	an	existing	ICT	network	costs	can	be	reduced.

Cape	Town	Stadium:	A	good	example	is	Cape	Town	Stadium	as	it	has	been	in	operation	
for	one	year.	The	stadium	CAPEX	was	R95	M.	Usually	the	OPEX	of	enterprise	environments	
is	8	to	12%	of	ICT	CAPEX	[2],	and	it	is	generally	accepted	that	the	OPEX	of	a	modern	large	
building	should	be	under	8%	of	ICT	CAPEX.	A	major	contribution	to	this	reduced	benchmark	
is	the	once-off	expenditure	on	structured	cabling	which,	if	professionally	designed	and	in-
stalled,	should	last	at	least	20	years.	Use	of	a	converged	network	means	less	maintenance	
and	therefore	lower	OPEX	for	the	first	20	years.	In	the	case	of	Cape	Town	Stadium,	the	
ICT	OPEX	for	one	year	is	estimated	at	R5,8	M,	which	is	6,1%	of	the	CAPEX.
Nelson	Mandela	Bay	Stadium:	This	stadium	CAPEX	was	ZAR	80	million.	OPEX	for	2011	
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has	been	costed	by	a	service	provider	at	R2,53	M	(3,2%	of	CAPEX).	However,	this	has	not	
been awarded yet, as the stadium still has to go out on a formal operational/management 
company	tender.	At	the	moment	it	is	on	a	cost	plus	basis	on	match	days.	These	examples	
demonstrate	a	reduction	in	OPEX	when	compared	to	the	benchmark.	

Environmental
ICT can reduce environmental impact due to the reduction in the materials and energy it 
utilises.	With	reference	to	the	use	of	materials:

All five projects: The use of converged/structured cabling means less cable is needed than 
in	projects	using	conventional	cabling.	GBCSA	talks	about	material	use	in	‘Section	MAT-10:	
Dematerialisation	’[3]	which	aims	to	encourage	and	recognise	designs	that	produce	a	net	
reduction	in	the	total	amount	of	material	used.	Converged	infrastructure	enables	flexibility	
and	reduces	future	wastage.	Only	one	campus	network	is	used,	which	means	that	there	
are	not	numerous	separate	ICT	networks	for	each	of	the	ICT	systems.	Less	equipment	
means less power and less cabling.

Cape Town Stadium: ICT enabled the coordination of efficient controls for sub-system 
implementation,	eg	staggered	lighting	controls.	Vendor	selection	criteria	included	eWaste	
policies	and	capabilities.	This	helped	to	drive	the	roll-out	in	particular	of	HP	and	Cisco	take-
back programmes through the service provider.

With	reference	to	energy	savings:
All five projects: All	the	energy	management	systems:	Lighting,	generator,	power	monitor-
ing	at	MV	(Medium	Voltage)	use	the	ICT	network	which	means	ICT	is	the	enabler,	although	
not	a	direct	contribution.	Integrated	monitoring	and	control	systems	save	up	to	30%	in	
energy consumption through better management.

Both stadiums:	Energy	saving	features	were	incorporated	into	the	initial	design.	A	Building	
Management	System	(BMS)	allows	for	control	and	monitoring	of	the	active	environmental	
systems, in particular air-conditioning and lighting in different areas, enabling the facilities 
manager to optimise energy efficiency during operations. The boilers and associated hot 
water	storage	are	also	controlled	by	the	BMS.	

The parking garage is only fitted with an air supply system in the deep areas away 
from the perimeter, while the remainder of the parking in this area is naturally ventilated, 
saving considerable power. 

A	LAN	Management	System	(LMS)	is	used	to	turn	off	switch	ports	when	not	in	use.	
This	saves	approximately	7	W	per	port	at	an	average	of	2	000	ports	=	14	kW.

Passive	design	principles	such	as	‘day-lighting’	and	natural	ventilation	are	key	compo-
nents that were dealt with during the initial design.

Cape Town Stadium: Through	the	networked	IPTV	and	the	HDMI	protocol,	all	screens	
can	be	switched	off	from	a	central	point	using	the	IPTV	software.	

There are a multitude of energy savings that are currently in use and not described, the 
key here is that ICT is an ‘enabler’; it enables the cost effective implementation of myriad 
savings that would otherwise be prohibitive or with lengthy paybacks.

Revenue generation
There is tremendous pressure on the stadium owners, sporting bodies or municipali-
ties, eg to view these assets as revenue generators, rather than loss-making amenities.  

Cape Town Stadium: Audio	and	visual	systems	installed	make	the	stadium	very	versatile	
with regard to the diverse functions and events it can host, eg concerts and religious events. 
It	offers	3G	and	cell	coverage,	as	well	as	a	sophisticated	and	fully	equipped	press	and	media	
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Cape Town International Airport and stadiums: ICT enables in-
telligent lighting systems, which can automatically simulate natural 
lighting, proven to be less invasive in an office environment. The ICT 
network provides a base for other systems, in turn providing a lower 
cost for the operation of those systems, making it an enabler for sys-
tems installation.

Clever	 ICT	 implementation,	such	as	IP	telephony	(configuration)	
facilitates hot-desking, allowing people to work at any IT provided point 
or	desk.	Integration	with	HVAC	and	CO2 monitoring systems enable a 
more comfortable working environment.

Physical and logical security
Security	needs	to	be	managed	via	an	integrated	network	to	be	properly	
effective,	eg	Allan	Gray	utilises	an	integrated	system	whereby	when	a	
person is removed from the payroll, access-door controllers and all se-
curity elements associated will automatically be informed. Fundamental 
here	are	physical	security	databases	on	a	Storage	Area	Network	(SAN)	
in	SQL	(database	management	language).

Both stadiums:	NMBS	and	CTS	offer	integrated	access	control,	turn-
stile and ticketing facilities, meaning that if a person has specific rights 
to doors, he or she also has access rights to the turnstiles. This can 
only	be	achieved	if	physical	and	logical	security	is	converged.	An	active	
directory is linked to individual systems, meaning that if an employee 
vacates his/her position and is deleted from the active directory he/she 
no longer has access to operational applications as the login is linked 
to the active directory. 

Lessons learned
•	 The	ICT	engineer	should	be	in	control	of	major	design	and	implemen-

tation documentation - and not simply leave this to the integrator.
•	 Even	if	you	are	taking	over	the	project	from	another	company	or	

facilities. In general, the intelligent infrastructure allows for most areas 
of the stadium to be utilised for a variety of functions, from office space 
to conferencing, hospitality to connectivity and sporting events to live 
entertainment. Furthermore, multimedia versatility allows for revenue 
generation via targeted advertising in all areas of use.

Airports and Gautrain:	Add	on	costs	to	provide	services	to	tenants	are	
marginal,	as	the	head	end	of	the	equipment	has	already	been	paid	for,	
not to mention that these intelligent infrastructures are more energy 
efficient than traditional facilities. ICT systems reduce cost of telephony/
wifi	components,	etc.	Flight	Information	Display	Systems	(FIDS)	provide	
advertising opportunities with resulting revenue generation.

Nelson Mandela Bay Stadium: This multi-purpose stadium can be eas-
ily transformed from a sporting pitch to eg a concert stage or trade show 
arena, and this versatility enhances its revenue generating capabilities. 
The integrated management system enables stadium management to 
better manage operations and effectively deploy staff.

General:	 There	 is	 advertising	 on	 networked	 IPTVs	 throughout	 all	
venues, and this makes it very simple and cost effective to enable 
advertising	on	top	of	external	broadcaster’s	multimedia	content	manage-
ment. Venue security is a serious consideration - the network enables 
complete security integration, including network controlled turnstiles. 
Ticketing and security are key contributing factors when determining 
an	event’s	viability.	Networked	Point	of	Sale	(POS)	terminals	offer	easy	
management at lower cost for landlords.

Workplace effectiveness
To better manage operations and effectively deploy staff, an integrated 
management system is a benefit to stadium management. They can iden-
tify potential problems and deal with them before they become an issue.
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organisation, start again – especially time sensitive projects, don’t 
waste time trying to figure out what they did.

•	 The	builder	must	coordinate,	control	and	quality	check	all	his	sub-
contractors’ installations.

•	 Coordination	 issues	 can	 severely	 affect	 response	 and	 action	 to	
programme timeframes.

•	 Coordination	communication	between	civils	and	building	and	me-
chanical and electrical is critical.

•	 It	 is	 important	 to	gain	client	appreciation	of	 the	time	 it	 takes	to	
commission the building services portion of a project.

•	 It	is	vital	to	have	the	client	100%	behind	you	-	suspicion/resistance	
from clients towards the team is problematic.

•	 Appoint	an	operator/ICT	manager	early	on.	Late	appointment	of	an	
operator means that the integrators and professional team have 
to	manage	and	supply	additional	requirements,	resulting	in	delays	
and further costs. In this situation the consultant has had to make 
technical	decisions	based	on	‘assumed’	operational	requirements	
during design, construction and commissioning phases.

•	 Choose	an	integrator	likely	to	carry	you	into	the	future.	In	making	
this	choice	the	visibility	of	the	integrator	resource	and	expertise	
base is important; if this information it is unknown it can be very 
risky to the project.

•	 ICT	is	not	traditionally	considered	part	of	the	construction	phase.	
This effectively means that upfront planning is not performed 
adequately	and	the	stakeholders	or	users	of	the	network	are	not	
always considered at the right times. It also means that you do not 
have an effective procurement model to enable ICT to be procured 
during the construction phase.

Recommendations
The implementation of an intelligent backbone must have a team 
approach	and	all	major	players	should	integrate	the	systems.	Experts	
should cooperate and make use of their own particular strengths to 
deliver a complete solution. 

Using	a	silo	approach	(each	system	considered	separately)	contrib-
utes to a disconnect between services, which makes it complicated 
for owners and visitors to the structures to take full advantage of the 
benefits of intelligent building systems, such as energy monitoring, se-
curity	systems,	and	integrated	communications.	A	MSI	that	implements	
the total ICT solution is often favourable for fully converged systems.

Achieving	on	intelligent	backbone	entails	the	installation	of	both	
ICT	and	BAS.	Planning	must	happen	upfront.	ICT	infrastructure	should	
be included in the early planning phase of stadia design and develop-
ment	to	ensure	that	the	ICT	and	BAS	are	designed	to	support	current	
and	future	information	needs.	There	must	be	sufficient	flexibility	in	the	
design of the intelligent backbone to allow for future inclusion of feature-
rich services that were perhaps not initially envisaged or available at 
the time of planning. It must support not only today’s technology, but 
tomorrow’s as well. 

Convention shows that developers listen to architects and consult-
ants.	It’s	our	experience	that	this	is	where	the	principal	problem	exists.	
Very few such service providers have the skills and know-how to incor-
porate	an	integrated	ICT/BAS	concept	into	the	building	design.	When	
investing in infrastructure, it is vital that sustainability is entrenched in 
the construction design from day one. Technology companies can help 

the construction industry to achieve this. Today a new thinking in the 
approach	to	projects	is	needed.	Stakeholders	need	to	listen	to	each	
other and form a working partnership in the early days of a project. 
This will benefit future generations and positively impact on the global 
built environment.

Conclusion
It is possible for an intelligent building design team to influence building 
sustainability by engaging with the client, developer and other stake-
holders	to	set	energy	performance	goals.	Effective	ICT	implementa-
tion enables efficient management of the building’s  inter-dependent 
systems, resulting in the creation of a more efficient, cost-effective 
and	smart	building.	A	MSI	is	recommended	to	implement	the	design.

Sustainability	should	be	a	key	focus	area	for	developers	and	other	
stakeholders. ICT can be a significant enabler in achieving sustainability.

It is apparent though that a major obstacle facing the ICT industry 
is the human tendency to resist change. The individual system silo 
approach is still favoured by many. It is familiar and often perceived as 
easier to implement, when compared with the ‘unfamiliar’ advantages 
and benefits of converged technologies.

The	built	environment	is	experiencing	an	evolution	of	technology.	
Professionals	should	consider	incorporating	a	professional	ICT	compo-
nent in the make-up of a project team in order to reap the full benefits 
of this technology. 
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