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Abstract:	This	research	investigates	Cape	town’s	energy	efficiency	considerations	in	response	to	climate	change.	
The	Western	Cape	province	of	South	Africa	has	derived	its	future	projections	of	energy	demand	based	on	sets	
of	variables	that	influence	energy	demand	(EADP,	2015).	In	particular,	this	research	aims	to	test	the	potency	of	
the	Western	Cape	Government’s	Scenario	3	(employing	the	most	feasible	set	of	mitigation	measures	with	fuel	
switching)	with	a	specific	focus	on	the	low-income	residences	in	the	building	sector	towards	meeting	the	city’s	
2040	Agenda.	 In	 addition	 to	 a	 critical	 evaluation	of	 the	policy	 and	 frameworks	 supporting	 energy	 efficiency	
implementation	 in	Cape	Town,	energy	demand	in	a	typical	household	 is	examined	to	understand	the	energy	
requirements	 in	 the	 household,	while	 calculations	 are	 conducted	 to	 determine	 the	 feasibility	 of	 generating	
energy	using	solar	PV	panels,	Solar	 thermal	or	PV-T.	Results	are	then	compared	with	projected	outcomes	as	
determined	by	the	Western	Cape	Government.	The	aim	is	to	identify	the	scale	of	the	challenge	that	the	building	
sector	 faces	 in	 meeting	 the	 required	 emissions	 targets,	 before	 recommending	 priorities	 for	 future	 policy	
development.	
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1. Background
According	 to	Ernst	 Stetter	 (2009),	Africa	matters	 to	 the	world	because	 it	has	 the	greatest
capacity	for	maintaining	equilibrium	in	the	biosphere	and	avoiding	further	depletion	of	the
ozone	layer.	However,	the	African	population	has	been	challenged	with	inadequate	access	to
reliable	energy,	let	alone	clean	energy.	The	Africa	Energy	Outlook	projections	indicate	that
the	 majority	 of	 the	 global	 population	 without	 access	 to	 electricity	 by	 2050	 may	 yet	 be
concentrated	 in	 sub-Saharan	Africa.	 (IEA,	2014).	This	 implies	 that	about	1	billon	people	 in
Africa	will	have	access	to	electricity	with	only	950	million	of	them	in	sub-Saharan	Africa	(UN,
2015),	 leaving	 a	 staggering	 gap	 of	 about	 635	million	 people	who	may	 have	 no	 access	 to
energy.	South	Africa’s	has	one	of	 the	highest	per	capita	emissions	 in	comparison	 to	other
countries	 in	 Africa	 (Ziervogel	 et	 al,	 2014),	 Hence,	 climate	 change	mitigation	 has	 been	 of
particular	 interest	 across	 the	 nation	 (DEA,	 2011;	 RSA,	 2011).	 In	 particular,	 Cape	 Town
represents	a	social	and	economic	climate	that	other	sub-Saharan	cities	aspire	to	in	the	next
two	to	three	decades	(PWC,	2018).	In	addition	to	this,	Cape	Town	is	the	first	city	in	Africa	to
develop	a	strategic	energy	and	climate	change	action	plan	(CCT,	2006).	To	this	end,	Cape	Town
has	been	selected	for	this	study.

Cape	Town’s	energy	supply	relies	heavily	on	imported	petroleum	products	and	coal-fired	
electricity.	 (CCT,	 2010).	 As	 reported	 by	 the	 2007	 City’s	 State	 of	 Energy,	 the	 total	 energy	
consumption	in	Cape	Town	as	at	2007	was	about	128	million	GJ,	while	the	energy	consumption	
per	capita	as	at	2004	wasAs	reported	by	the	2010	World	Energy	Congress,	a	significant	amount	
of	electricity	consumed	in	Cape	Town	is	produced	in	the	north	east	of	South	Africa.	This	means	



that	transmission	lines	span	almost	2000km	from	the	generation	plants	(NERSA,	2008).	As	a	
result	of	this,	up	to	17%	of	energy	is	lost	in	transmission	and	load	shedding	is	experienced.	In	
addition	to	this	enormous	inefficiencies,	huge	maintenance	costs	are	incurred.	

2. Research	Question
How	effective	are	the	mitigation	measures	proposed	by	the	Western	Cape	Government	for
the	city	of	Cape	Town?

3. Aim
To	identify	the	strengths	and	limitations	of	the	proposed	policy	and	frameworks	supporting
the	implementation	of	energy	efficiency	in	the	city	of	Cape	Town	and	propose	solutions	to
some	of	the	challenges.

4. Methodology
Future	projections	of	energy	demand	in	the	Western	Cape	province	have	been	derived	using
a	 set	 of	 models	 based	 variables	 that	 influence	 energy	 demand	 demand	 from	 2012	 to
2040(EADP,	2015)	The	results	represent	an	initial	study	of	the	potentials	of	climate	change
mitigation,	 particularly	 in	 the	 energy	 sector	 in	 the	 Western	 Cape.	 Based	 on	 this,	 the

The	research	focus	is	refined	to	examine	specific	elements	of	the	Cape	Town’s	Energy	
and	Climate	Action	Plan	which	are	of	particular	relevance	to	building	energy	consumption	and	
efficiency	as	it	affects	delivery	of	services	in	the	townships	of	Cape	Town.	More	importantly,	
this	 research	will	 critically	 quantify	 the	 potential	 contribution	 of	 the	 proposed	mitigation	
measures	and	identify	the	scale	of	the	challenge	that	the	building	sectors	faces	in	meeting	
the	 required	 emissions	 targets,	 before	 recommending	 priorities	 for	 future	 policy	
development.	 This	 research	will	 give	 an	 appraisal	 on	 the	Cape	 Town	 Energy	 and	 Climate	
Action	Plan	(as	 identified	as	the	ECAP)	 in	 juxtaposition	with	Western	Cape	Climate	Change	
Mitigation	 Scenarios	 for	 the	 Energy	 Sector	 and	 the	 Cape	 Town	 Spatial	 Development	
Framework,	 evaluating	 the	 potency	 of	 the	 action	 plan	 by	 investigating	 the	 complexities	
involved	in	its	development	and	implementation	and	consequently	drawing	out	its	strengths	
and	limitations.		

Figure	1:		Modelled	scenario	comparison	–	emissions	(in	ktCO
g2
eq)	

Source:	Western	Cape	Climate	Change	Mitigation	Scenarios	for	the	ener y	sector;	Final	
Report	2015	



Environmental	 Affairs	 and	 Development	 Planning	 Committee	 of	 the	 Western	 Cape	
Government	conducted	a	study	to	assess	the	potential	of	climate	change	mitigations	in	the	
Energy	 Sector	 for	 the	 Western	 Cape	 Province.	 Carbon	 emissions	 were	 identified	 and	
quantified	 based	 on	 the	major	 sectors	 of	 the	 economy,	 including	 the	 industrial,	 building,	
transport	and	agricultural	sectors.	Consequently,	the	Western	Cape	Government	arrived	at	
three	concluding	scenarios	of	mitigation:	
- - the	business-as-usual	scenario	which	represents	the	‘continuation	of	things	as	they	are

energy	consumption	and	emissions’
- APM	(all	possible	measures)	which	represents	the	application	of	the	most	feasible	set	of
mitigation	measures	in	the	energy	sector	of	the	Western	Cape;
- APM	 +	 Natural	 Gas;	 all	 possible	 measures	 with	 fuel	 switching	 which	 represents	 the
application	of	the	most	feasible	set	of	mitigation	measures	as	well	as	the	transition	from
coal-generated	electricity	to	natural	gas	(EADP,	2015).	+	N

For	 the	purposes	of	 this	 study,	 the	urban	condition	 in	 the	sprawling	 townships	have	
been	examined.	As	demonstrated	in	Fig	2	below,	aerial	photograph	captures	the	architectural	
legacy	of	apartheid.	(Drivdal	L,	2016;	Ottoway,	M,	1993).	Households	in	the	townships	have	
been	built	in	grids	and	the	architecture	of	the	township	is	relatively	uniform,	often	single	story	
or	occasionally	 two	storey	buildings.	Predominant	 features	 include	detached,	simple	block	
work	construction	with	metal	roofs,	regardless	of	the	use	or	building	type.	Based	on	these	
assumptions,	 energy	 demand	 and	 consumption	 of	 a	 typical	 household	 will	 be	 initially	
considered.	The	results	will	then	be	scale	up	to	the	total	number	of	households	in	the	city’s	
townships.	According	to	the	Cape	Town	Energy	2040	report	(2015),	the	approximate	number	
of	households	in	Cape	Town	is	1,074,000.	About	505,000	of	these	are	in	the	townships	with	
an	average	of	3.3	people	per	household	(IEA,	2015).	

Philip	Lloyd	(2014)	conducted	a	baseline	survey	from	a	sample	of	152	households	in	the	
informal	 settlement	 of	 Samora	 Machel,	 Cape	 Town	 using	 a	 questionnaire	 which	 was	
previously	developed	for	the	analysis	of	energy	profiles	in	rural	areas	.	Results	of	the	survey	
indicate	 that	 paraffin	 is	 the	main	 source	 of	 energy	 and	 was	 deployed	 for	 space	 heating,	
cooking,	water	heating	as	well	as	lighting;	despite	the	availability	of	electricity.	Results	also	

Figure	2:	Drone	image	demonstrating	the	‘architecture	of	apartheid’	in	Cape	Town	
taken	by	Johnny	Miller	(Chutel	L	and	Kuo	L.,	2016)	



indicated	that	this	was	as	a	result	of	the	low	cost	of	paraffin	in	comparison	to	other	alternative	
sources.	 In	 addition,	 only	 10%	 owned	 refrigerators	 while	 heating	 was	 achieved	 using	
cookstoves.	This	research	will	aim	to	extrapolate	available	roof	area	using	a	subsample	of	the	
surveyed	152	homes	 to	determine	 the	potential	of	PV	panels	as	an	alternative	 renewable	
source	of	energy.	The	results	can	be	scaled	up	to	represent	the	505,000	occupied	households	
in	Cape	Town’s	informal	settlements.		

It	is	important	to	note,	however,	that	only	60-70%	rooftop	space	may	be	available	to	
adequately	accommodate	the	solar	panels.	The	city	of	Cape	Town	Map	Viewer	was	used	to	
determine	the	average	building	footprint	as	well	as	roof	area	for	solar	panel	installations.		

5. Results	and	Discussions
From	the	study,	the	typical	energy	demands	in	each	household	may	be	grouped	into	regulated	
(hot	water	heating,	ventilation	and	space	heating)	and	unregulated	energy	(cooking	and	plug-
in	electrical	appliances).		



Due	 to	 the	 unavailability	 of	 data	 on	 building	 energy	 demand	 benchmarks	 in	 South	
Africa,	this	research	has	calculated	the	average	energy	demand	in	a	typical	household	using	
Pelsmakers	(2015)	approximate	building	energy	demand	benchmarks.	

One	of	the	objectives	of	the	Cape	Town	Energy2040	Agenda	is	to	achieve	at	least	10%	
renewable	 and	 cleaner	 energy	 supply	 by	 2020	 in	 a	 bid	 to	meet	 the	 growth	 in	 electricity	
demand	with	renewable	sources.	Although,	the	feasibility	of	adopting	renewables	such	as	PV,	
solar	water	heater	is	discussed	at	 length	for	the	middle	and	high	income	residences	in	the	
Cape	Town	Energy2040	Agenda,	yet	very	little	is	said	about	the	low-income	neighbourhoods.	

	 There	 is	 sufficient	 evidence	 that	 indicates	 that	 a	 significant	 amount	 of	 energy	 is	
expended	on	space	heating	and	hot	water	 in	 the	 low-income	settlements	 (Lloyd	P,	2014).	
However,	PV	panels	can	only	generate	electricity	while	solar	water	heaters	can	only	provide	
hot	water	(Pelsmakers,	2015).	Below	are	comparative	study	of	PV,	PV-T	and	Solar	thermal	
which	aim	to	indicate	the	most	suitable	renewable	energy	source	with	the	highest	potential	
for	annual	CO2		emissions	and	maximum	amount	of	energy	generated		per	household.	



6. Conclusions	
This	study	of	energy	use	in	an	informal	settlement,	Samora	Machel	on	the	outskirts	of	Cape	
Town	 by	 Philip	 Lloyd	 (2014)	 has	 given	 useful	 insight	 to	 the	 energy	 profile	 of	 the	 poor	
neighbourhoods.	Despite	the	series	of	comprehensive	policies	by	the	national	and	provincial	
levels,	 it	 is	 apparent	 that	 the	 conditions	 and	 energy	 challenges	 of	 the	 low-income	
neighbourhoods	are	well	documented.	However,	it	appears	that	adequate	attention	has	not	
been	paid	to	the	poorer	communities.		

	 Although,	 the	 policy	 identifies	 a	 potential	 to	 stimulate	 the	 adoption	 of	 energy	
efficiency	 in	middle	 and	 high	 income	 households,	 using	 electricity	 tariffs,	 energy	 efficient	
lighting	 systems,	 insulation,	 and	 solar	 water	 heating,	 it	 fails	 to	 identify	 a	 clear	 path	 to	
efficiency	and	clean	energy	supply	for	low	income	households.	This	research	postulates	that	
the	Western	Cape	Government	 should	 consider	 the	 	 adoption	of	 solar	 thermal	 panels,	 as	
evidence	shows	(Table	3)	it	is	a	more	effective	option	to	reduce	CO2	supply	adequate	energy	
for	the	grid.		

	 It	 is	crucial	to	involve	the	low	income	settlements	and	make	urgent	decisions	if	the	
city	of	Cape	Town	hopes	to	achieve	its	2040	targets.	Also,	the	poor	community	are	the	most	
vulnerable	 to	 the	 effects	 of	 climate	 change.	 Since	 it	 is	 evident	 that	 each	 house	 hold	 can	
generate	its	own	electricity	and	in	fact,	offset	the	excess	into	the	national	grid,	the	reliance	
on	 coal	 generated	 electricity	 can	 be	 reduced.	 Hence,	 chronic	 diseases,	 high	 death	 rates,	
energy	poverty	and	waste	of	resources	can	be	abated.		
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