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Energy 2040 Vision
for Cape Town

Exploring the implications of
different energy futures for the City
of Cape Town up to 2040



Builds on previous Stakeholder
data/models engagement/input
State of Energy 2003

State of Energy and Energy
Futures 201

data collection/collation and
scenario formulation - Input from
Econ Dev, Electricity, Transport and
other departments. Dept. of Energy,

Eskom, etc.
BACKGROUND
TO DATA
Aligns with Consultation
Western Cape with Stockholm
energy & climate Environmental
2015 model Institute, Energy

Research Centre UCT

major scenarios, key interventions
and overall emissions/energy
projections
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LEAP software developers



Cape Town’s Energy2040 vision
- from business-as-usual to an optimum realistic energy future

Business as Usual

40 mil
Electricity Efficiency
35 mil
Electricity
30 mil & Transport Efficiency
25 mil Local Generation
_ _ & Embedded Solar PV
20 mil ———aaS— (OPTIMUM ENERGY FUTURE)
, Peak Plateau Decline
15 mil “Required by Science”
10 mil
o 5 mil
o
0
O 0
2012 2015 2020 2025 2030 2035 2040
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Total Energy

57%

Electricity

77%

Petrol & Diesel

73%
GVA

GOGow
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CAPE TOWN IN CONTEXT

Western
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National
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VULNERABLE
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SEVERE ENERGY POVERTY:




ONE OF TH
LEAST DENS




Population density
(Census SP, 2011)

Pop/ha

1-50
@ 51-100
® 101-250
® 251-500
® 501-932
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SEA LEVEL
RISE:
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MORE EFFICIENT ECONOMY:

.
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Large scale
embedded generation
(rooftop PV) in
commercial and
residential sectors
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P 525 000 SOLAR
WATER HEATERS
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INCREASED
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DIVERSIFIED ENERGY
| + 8 SUPPLY:
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mean
households have extra
cash in pocket per month
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with higher
occupancy levels
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LOOKING AT THE
DETAILS
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CAPE TOWN CAPE TOWN
ENERGY CONSUMPTION EMISSIONS
BY SECTOR (2012) BY SECTOR (2012)

64% 10%

8%

Industrial

Transport

12%

Industrial

Residential

Commercial
Residential

13%

Commercial

Transport

26%
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CAPE TOWN
ENERGY CONSUMPTION BY ENERGY SOURCE

160 mil
140 mil Heavy Furnace Qil
“ULPG
120 mil Paraffin
Diesel
100 mil
80 mil
Petrol
60 mil
Coal
40 mil
vy
u -
5 20mil Electricity
o |
L
g O mil
2001 2007 2012

Sources: CCT, DoE, Eskom, SAPIA, SEA
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GIGAJOULES

CAPE TOWN

ENERGY DEMAND
BY SECTOR

BUSINESS AS USUAL

350 mil

300 mil

250 mil

200 mil

Transport

100 mil - indUsttial

Commercial

2012 2015 2030

We are here

2020 2025
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GIGAJOULES

OPTIMUM ENERGY FUTURE

350 mil

300 mil

250 mil

200 mil

Transport

100 mil

I —tridustrial

Commercial

Residential

2012 2015 2020 2025 2030 2035

‘We are here

2040



CAPE TOWN
COSTS BY SECTOR

BUSINESS AS USUAL OPTIMUM ENERGY FUTURE
700 bil 700 bil
600 bil 600 bil
500 bil 500 bil
400 bil 400 bil
Transport
300 bil 200 bil
Industrial Transport
200 bil 200 bil Industrial
Commercial
100 bil 100 bil .
R — Commercial
o o
ﬁ o8 Residential ﬁ oB - Residential
2012 2015 2020 2025 2030 2035 2040 2012 2015 2020 2025 2030 2035 2040
We are here We are here
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FUTURE EMISSIONS

45 mil
40 mil Business as Usual
Electricity Efficiency
35 mil
Electricity
30 mil & Transport Efficiency
25 mil Local Generation
_ g & Embedded Solar PV
20 mil e e — (OPTIMUM ENERGY FUTURE)
15 mil Peak Plateau Decline
mi “Required by Science”
10 mil
o 5mil
0
@) 0
.
2012 2015 2020 2025 2030 2035 2040
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ENERGY DEMAND & SUPPLY BY SOURCE

365 mil

215 mil

265 mil

215 mil

165 mil

15 mil

65 mil

15 mil

GIGAJOULES

2012 2015 2020 2025 2030 2035
We are here
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Business as Usual

Electricity Efficiency

Electricity &
Transport Efficiency
(OPTIMUM EMERGY FUTURE)

2040



RESIDENTIAL
SECTOR




2012 CAPE TOWN
RESIDENTIAL

High-income Mid-income Low-income

274 000 295 000 505 000
Houses Houses Houses

S <

NUMBER OF
HOUSEHOLDS IN
CAPE TOWN
RESIDENTIAL SECTOR

ENERGY
CONSUMPTION

IN CAPE TOWN
RESIDENTIAL SECTOR
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MID - HIGH INCOME LOW-INCOME
HOUSEHOLD ENERGY CONSUMPTION HOUSEHOLD ENERGY CONSUMPTION
m Lighting = Space heating m Refrigeration
= Cooking m Water heating m Other electrical
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CAPE TOWN RESIDENTIAL

ENERGY CONSUMPTION COSTS (TODAY'S RANDS)
25 mil 70 bil
BAU
BAU 60 bil
i —0
20 mil 50 bil
40 bil
15 mil PR
. High-income 20 bil
H .
3 10 mil Mid-income 20 bil
2 10 bil
o x
& 5 mil 5 o bil
2012 2015 2020 2025 2030 2035 2040 2012 2015 2020 2025 2030 2035 2040
‘We are hera ‘We are here
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RESIDENTIAL

ELECTRICITY DEMAND

40 mil
I5 mil
30 mil
25 mil
Business
as Usual
20 mil -0 21 mil GJ 19 19/
. L o
17 mil GJ v
15 mil Electricity
Efficiency
” (Optimum Energy Future)
L
5' 10 mil
o]
=
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2012 2015 2020 2025 2030 2035 2040

We are here
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RESIDENTIAL

5 YEAR PROGRAMME

. .
- %

15 mil

GIGAJOULES
o
3

5 mil

2012 2015 2020 2025 2030 2035 2040
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25 mil

20 mil

15 mil

10 mil

5 mil

2015
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RESIDENTIAL

5 YEAR PROGRAMME

Business
as Usual

2016

2017

2018

2019

Electricity
Efficiency

2020

e
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% OF ELECTRICITY SAVED
IN RESIDENTIAL SECTOR
BY 2020

SWH &
Geyser
blankets

Lighting

Fridges

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD



GIGAJOULES

INTERVENTIONS:

e e ===

10 mil

5 mil

2015

2016

2017

2018

Total Households:

2019

2020

PENETRATION:

Efficient Lighting 784 000 806 000 828 000 850 000 872 000 894 000 80%
Efficient Fridges 293 000 324 500 356 000 387 500 419 000 450 500 40%
Geyser Blankets & 104 500 110 000 115 500 121 000 126 500 132 000 12%

Efficient Shower Heads

Electricity Pricing

Revenue Protection

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD




INTERVENTIONS:

2015

2016

2017 : 2018

Total Households:

2019

2020

! PENETRATION:

Electrification
Alternative Fuels
Efficient Applia nces

Communication
& Education

Efficient Housing

Solar Water Heaters
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94%

25 000

100%

10%



INTERVENTIONS:

Workshop sheet

AWARENESS:

LEGISLATION:

FINAMNCE:

GOVT
INSTALLATION
PROGRAMMES:

STANDARDS
& QUALITY:

Electrification

Alternative Fuels

Efficient Appliances

Communication
& Education

Efficient Housing

Solar Water Heaters

Technology & behaviour
change campaign

@)

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD

New build regulation
enforcement

Department of Energy
Insurance programme,
DoE Low income SWH
programme, Levy on
Electricity tariff

Levy on Electricity tariff

Electrification programme

Ceiling retrofit programme

DoE programme,
Levy on Electricity tariff

SABS standards

SABS standards

SABS standards

SABS standards

SABS standards

SABS standards



Project example: Economic benefits of SWH Programme:

Feb 2014 to Feb 2015

R80,3 million .
: : 8.3 GWh of R14,8 million
4 465 SWHs into local 128 job o C .
. electricity into residents
purchased economic years created
saved pockets
development
N
Growth of local industry Local skills R3.97million would Wwill in
as an economic sector. development. have gone to Eskom Cape onomy
Potential growth into Most jobs are in —now retained
export sector. installation. in Cape Town
economy

Targets

SWH TARGET 2017 | IMONEY INTO ECONOMY JOB YEARS ELECTRICITY SAVED
R1 billion to R2,7 billion 1713 — 4244 210 - 480 GWh

60 000 — 150 000

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD
46




COMMERCIAL
SECTOR
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COMMERCIAL SECTOR

ELECTRICITY CONSUMPTION
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2012 CAPE TOWN

COMMERCIAL

1600 bil
= Lighting 1400 bil
o HvAc 1000 bil

= Water Heating

= Refrigeration 800 bil

m Other electrical 600 bil

400 bil
200 bil
5 obil

2012 2015
We are here

= Elec Losses

= Transport

COSTS BY SECTOR
BUSINESS AS USUAL

ransort

Commercial

2020 2025 2030 2035 2040

= |Local Gov = [ndustrial = Residential

= Agriculture = Commercial



2012 CAPE TOWN

COMMERCIAL
BUSINESS AS USUAL OPTIMUM ENERGY FUTURE
70 mil 70 mil
60 mil 60 mil
50 mil 50 mil
40 mil 40 mil
20 mil 30 mil
20 mil " 20 mil
- | -
> >
O 10 mil © 10 mil
E ighting E Lighting
o . Lig © .
o QO mil o O mil
20122015 2020 2025 2030 2035 2040 20122015 2020 2025 2030 2035 2040
We are here We are here
m Qther = ‘Water Heating m Lighting
m Refrigeration HVAC

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD



COMMERCIAL

ENERGY DEMAND

) Business
80 mil as Usual .
77 mil GJ
70 mil i 1 5 . 7%
‘ v
65 mil GJ
60 mil Electricity
Efficiency
{Optimum Energy Future)
50 mil
40 mil
30 mil
9 20 mil
=
-
o
<
v 10 mil
o
2012 2015 2020 2025 2030 2035 2040

We are here
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COMMERCIAL

5 YEAR PROGRAMME

80 mil
7y Business
as Usual
70 mil
Electricity
60 mil Efficiency
50 mil
40 mil
20 mil
@ 20 mil
-
>
o
<
o 10 mil
0]
2012 2015 2020 2025 2030 2035 2040
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COMMERCIAL

5 YEAR PROGRAMME

25 mil
20 mil Business s
as Usual -
. -y = -
15 mil Electricity

Efficiency

10 mil

5 mil

GIGAJOULES

2015 2016 . 2017 + 2018 : 2019 : 2020

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD




O
ISINEeSS % OF ENERGY SAVED

IN COMMERCIAL SECTOR

Usual o=
/

Lighting

HVAC

Water heating
Refrigeration

CITY OF CAPE TOWN
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GIGAJOULE

INTERVENTIONS:

5 mil

2015

2016

2017

2018

PENETRATION:

2019

2020

Efficient Lighting

Efficient HVAC

Efficient Water Heatings

Efficient Refrigeration

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD

5%

1%

6%

15%

8%

18%

9%

22%

11%

26%

12%

30%

80%

10%

40%

12%



CAPE TOWN
ELECTRICITY SUPPLY



GIGAWATT HOURS

CAPE TOWN
ELECTRICITY SUPPLY

NO LOCAL GENERATION & EMBEDDED PV

35 000
30 000
25 000
20 000
15 000

New Coal

10 000

5000

Existing Coal

2012 2015 2020 2025 2030 2035
We are here

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD

2040

GIGAWATT HOURS

WITH LOCAL GENERATION & EMBEDDED PV

35 000

30 000

25 000

20 000

15 000

10 000

5 000

2012 2015
We are here

Gas - Local

olar PV Embedded
Gas - N!ational

New Coal
Existing Coal

2020 2025 2030 2035

2040



INTERVENTIONS
ELECTRICITY SUPPLY

5 YEAR PROGRAMME

35000
30 000
25 000

20 000

15 000

10 000

5 000

o

GIGAWATT HOURS

2012 2015 2020 2025 2030 2035 2040

AAAAAAAAAAAA



INTERVENTIONS
ELECTRICITY SUPPLY

5 YEAR PROGRAMME

20 000

15 000

5000

GIGAWATT HOURS

2015 . 2016 + 2017 . 2018 : 2019 : 2020



GIGAWATT |

5000

Existing Coal

0
. 2015 2016 ¢ 2017 + 2018 2019 :+ 2020
INTERVENTIONS: : MEGAWATT: : :
Embedded Generation - Residential 0.5 9 18 27 36 45
Embedded Generation - Small Commercial O 2 3 5 6 8
Embedded Generation 4 14 24 34 44 54
Large Commercial + Industrial
RE IPP / Own Generation (Wind) 0 0 0 0 0 100
LNG Generation 0 0 0 0 0 300

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD




LOCAL
GOVERNMENT
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2012 CAPE TOWN
LOCAL GOVERNMENT

LOCAL GOVERNMENT
ENERGY CONSUMPTION

28%
23%

21

17%
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=m ‘ehicle Fleet = Street Lighting

m Buildings & Facilities = Pump Stations

= WWTW = Bulk Water Supply

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD



2012 CAPE TOWN

LOCAL GOVERNMENT
ENERGY CONSUMPTION

BUSINESS AS USUAL

5 mil

4 mil

Vehicle Fleet

OPTIMUM ENERGY FUTURE

5 mil

4 mil

3 mil 3 mil .
Buildings ehicle Fleet
i ‘ Stre%t lights i .
S 1mil S 1mil Stre%t lights
o] 0 4'—‘—
= =
) g :
5 O mil o o mil
2012 2015 2020 2025 2030 2035 2040 2012 2015 2020 2025 2030 2035 2040
We are here We are here
m Vehicle Fleet m Traffic Lights =m Pump Stations = WWTW

m Buildings = Street lights

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD
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m Bulk Water



LOCAL GOVERNMENT

ENERGY DEMAND

7 mil
6 mil
Business
5 mil as Usual
5 mil GJ

4 mil

22.2%
v

4 mil GJ
Optimum
Energy Future

3 mil
2 mil -

1 mil

o]

GIGAJOULES

2012 2015 2020 2025 2030 2035 2040
We are here

CITY OF CAPE TOWN
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LOCAL GOVERNMENT
5 YEAR PROGRAMME

g

"

N
RN

Business
as Usual

Optimum
Energy Future
2 mil

\\

2 mil -
w1 mil
=l
-
o
<
U] o]
0

2012 2015 2020 2025 2030 2035 2040
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LOCAL GOVERNMENT

5 YEAR PROGRAMME

4 mil

Business
as Usual s

3 mi I /M :-::F-. o
Optimum

Energy Future

2 mil

1 mil

GIGAJOULES

2015 + 2016 : 2017 : 2018 : 2019 2020

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD



% OF ENERGY SAVED
IN LOCAL GOVERNMENT SECTOR

u a I BY 2020

Efficient lighting (buildings)

Efficient HVAC
Efficient water heating

Efficient lighting (street)

Efficient motors/pumps

Efficient vehicle fleet

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD




GIGAJOULES

INTERVENTIONS:

1 mil

0

2017 : 2018

PENETRATION:

2019

Efficient Streetlights

Efficient WWTW

Efficient Buildings - Lighting

Efficient Buildings - HVAC

Efficient Buildings - Water Heating

Efficient Vehicle Fleet

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD




TRANSPORT
SECTOR
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CAPE TOWN CAPE TOWN
ENERGY CONSUMPTION EMISSIONS
BY SECTOR (2012) BY SECTOR (2012)

8%

Industrial
12 Transport

Industrial

Residential

Commercial
13% Residential

Transport Commercial

26%

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD



2012 CAPE TOWN
TRANSPORT

TRANSPORT SECTOR PASSENGER TRANSPORT
ENERGY CONSUMPTION ENERGY CONSUMPTIONM

(EXCUDING AVIATION & MARINE)
19« 81« > LA 91«
IPuinc

- Minib
Commerqlal Taxps
& Industrial

Passenger Private

46%
o
OF HOUSEHOLDS
OWN 1 OR MORE CARS
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2012 CAPE TOWN
TRANSPORT

TOTAL LIQUID FUEL COSTS
OVER TIME (today’s Rands)

20 bil

16 bil

12 bil

& bil

4 bil

CONSTANT 2005 ZAR

Sources:
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TRANSPORT
ENERGY CONSUMPTION

BUSINESS AS USUAL OPTIMUM ENERGY FUTURE
250 mil 250 mil
225 mil 225 mil
200 mil 200 mil
175 mil 175 mil
150 mil 150 mil
Aviation & Maring
100 mil 100 mil Aviation & Marine
75 mil | | | ! 75 mil Othel
& 50 mil | | Passenger & 50 mil _ |
= ) 2 ) Passenger
@ 25 mil O 25 mil
S X |
o O mil o O mil
2012 2015 2020 2025 2030 2035 2040 2012 2015 2020 2025 2030 2035 2040
We are here We are here
= Freight = Other
m Aviation & Marine = Passenger

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD




TRANSPORT
PASSENGER ENERGY CONSUMPTION

BUSINESS AS USUAL OPTIMUM ENERGY FUTURE
200 mil 200 mil
180 mil 180 mil
160 mil 160 mil
140 mil 140 mil
120 mil 120 mil
100 mil 100 mil
80 mil 80 mil el
Car Petrol Minibus
60 mil 60 mil
w40 mil w40 mil ' Car Petrol Efficient
3 = Car Petrol
9' 20 mil 9' 20 mil
Car Diesel [ 1
3 0 mil 5 o mil Car Diesel Car Diesel Efficient
o 5]
20122015 2020 2025 2030 2035 2040 20122015 2020 2025 2030 2035 2040
We are here We are here
= Rail = Bus = Car Petrol Efficient = Car Petrol = Car Diesel Hybrid

= Car Electric ™= Minibus = Car Diesel Efficient ™ Car Diesel

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD




TRANSPORT

ENERGY DEMAND

350 mil
200 mil
250 mil
Business
as Usual -
200 mil 209 mil GJ
- 37 %
150 mil v
132 mil GJ
100 mil Transport
| Efficiency
(OPTIMUM ENERGY FUTURE)
i 50 mil
-
o
o]
=
S 0
0}
2012 2015 2020 2025 2030 2035 2040

We are here

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD



TRANSPORT

5 YEAR PROGRAMME

350 mil

300 mil 7

250 mil
e
77 Busi
200 mil iy usiness
A as Usual
*//////////
A
150 mil 7

Transport
Efficiency

\\

100 mil

50 mil

o

GIGAJOULES

2012 2015 2020 2025 2030 2035 2040

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD



TRANSPORT

5 YEAR PROGRAMME

150 mil _
Business 0 sugsay s
as Usual m
100 mil ..
Transport
Efficiency
m 50 mil
-l
2
O
<
o, ©° , | |
© 205 ! 206 ¢ 2017 : 2018 : 2019 : 2020

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD



Iness

Usual
—
010

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD

IN TRANSPORT SECTOR

BY 2020

3.7%

4.2%

3.1%

Efficient vehicles

Increased occupancy

Modal shift



TRANSPORT
Impact of Efficiency Measures

PRIVATE EFFICIENT VEHICLE COMPARISON
RELATIVE ENERGY / PASS-KM

4,8
4,4

Car Diesel Efficient
Car Petrol Efficient

g o]
-
D
-
I
1 -
@
]
|-
[ 18]
()

Car Electric

Car Diesel
Car Petrol

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD




» 50 mil

|

5

)

<

9 : 0 " L] L] L] " L]

. 2015 + 2016 + 2017 :+ 2018 : 2019 : 2020 @

INTERVENTIONS: ' PENETRATION (Number of Cars): - ' PENETRATION:
E Car Electric 0 2000 4 500 7 000 9 500 12 500 1.3%
S
2 Car Diesel Hybrid 0 2 000 4 500 7 000 9 500 12 500 1.3%
&
- Car Petrol Efficient 0 5500 11 000 17 000 23 500 30 000 3%
w
<
> Car Diesel Efficient 0 5500 11 000 17 000 23 500 30 000 3%
o
a Passengers per Car:
Occupancy per Car 1.45 1.46 1.48 1.49 1.51 1.53

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD



PUBLIC TRANSPORT

2015 2016 2017 + 2018 2019 2020
INTERVENTIONS: PENETRATION (Number of Taxis & Buses):
Efficient Minibus & Bus M% 15% 18% 22% 26% 30%
% of Total Passanger Kilometers:
Expanded use of BRT 7% 9% 10% 1% 12% 14%
Private to Public Modal Shift 36.5% 36.9% 37.4% 37.8% 38.2% 38.6%
% of Total Tonne Kilometers
Freight: Shift from Road to Rail 24.3% 24.9% 25.5% 26% 26.6% 27.2%

©

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD




FUTURE EMISSIONS

45 mil
40 mil Business as Usual
Electricity Efficiency
35 mil
Electricity
30 mil & Transport Efficiency
25 mil Local Generation
— & Embedded Solar PV
20 mil s ————— (OPTIMUM ENERGY FUTURE)
i Peak Plateau Decline
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“Imagination is more
important than knowledge.
For knowledge is limited,
whereas imagination
embraces the entire world,
stimulating progress, giving
birth to evolution.”
Albert Einstein
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