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S BT, BEINOOPEH T AT XL 5 RKIGY:, =X —LaRE, £ L TREEER
JEA~OWEIE, BIFERIC SO D AIROENEZ, 5% EOREIZT 200N EERGRM &
2o TS, 2Dz, PBMR (Pebble Bed Modular Reactor) . 7K /7, FiREhJE 17 b #kBE (Fluidized
Bed Combustion, FBC) , CCGT (Combined Cycle Gas Turbine) . 7&K )& D =2 2 k& K L,
Stk L OREARBELZNRET D00l S 7,

ZLT, TRAX—FETNCEDFROZF L —FERICONToORmNERE 2, LIT
DEI TR NF—FIEEZTR L TN D,

® 4S1% 20 FEMiITARE =R LF— O TLET D



KIRHA AL FHAEMREZ RN =L > T, TRAXF—DOLERALEX D
ko= X —Jie LTRFNIBEDOA T > a v hEr

TR F—EF B & L X — RN OFI % (e
HEBEBRIEOBBERERKLL, 74 7 A 73X F&2EET S
EANOAH - TAREZBIE L, WAKTE LT 5

BB D L A ke, TEROREE U TR R Z4ilise

ERE LTHREFLE LoD, K, KRBT A, B HLB%ETD
TARX—OREE, B HE O B CER R ICBLIE

MG ORERIE T 0 7T LB LoD, HEIIBITLH7 Y = TERELTLZ XL
X— DT 7 ¥ R ZRiE

FAERET R LX—, H R X—DIEED 12D Ol ERE

T L X — T — X RO R HL

® |EP DI H AE L

721200 IEP 1281 2 =R F—BEROBFHIB W T, BERD AT AT — 2 YU,
TV T BEOMTHEOFMEDORE L CWDEINHLHZ EEBOTEY, b
MAEHOFREE LTHTF bR TWD,

PR D T L F —FHEIZ DWW COMEI AR 5 & AR, #7 BUFE 1997 4212 E# X
APPSR 2 HEHE U, AR EEIL 2002 FICHtHEL TV D, T o7, 7 BUFIX
FEROWRELRN IR T A OHIRUZ AT 7o iiit 2. ENORERRE (BUmriR. 2. NGO %)
EiTo 7,

ZORMREE LT, 2007 IS ROKIEEBBROA 72 a U RO ELRE LT
LTMS (Long Term Mitigation Scenarios) 23{ERk S 417z, LTMS Tl 2050 4% T? BAU ¥
VA OBAEOPHEEZ TS L L B0, ZNEAFARET R LY —E AR AT x0H
Lo T2 BUR OB L 2 PEH E O HIBEh RCHEE . Bl ~D 8, R ~D
WBREEEIRSHEL TWD, ZoR T, FIZERMERIZED D AROEIENRE W
D, ZDOEIGZ 50%LL TICT 25 Z LT OPEHIEIRAZED S ETEETHL L LTND,
FOTDIT, TRAX—ROUE, FETVRT R L —DE K, CCS DHAMBHIE, L
TR NAT > a v ORFPNBLETHD EHEHL TV S,

Z LT, ZOLTMSTOHEIRAZ FEIZ, 2009 FEDCOPL5 TDH a~Xn—r U EEIZES<
[EZF#EF178) (Nationally Appropriate Mitigation Actions) T il H £} uﬁ@%éﬁ’b“(b\é L
ZOH T, GHGHEH &% 2020 FEIZBAUT T U 455 34%, 2025 F-IZBAUT T U 405 42%
Hg T 5 Z 2 HEEE LTS,

TRV —BOR & RS BIBOR O FHERE 23 R I ETe o T DOE 13 2009 4 ﬁﬁﬁﬂ
% (Electricity Regulation Act, 2006) (Z%:-5< IRP (integrated Resource Plan) % & Lto z
UL, A% 20 FRIORINZ O 5 EIFERFEFE TH Y | 2 FHEITEERES Z LI
S TWD, 2011 A% STz IRP2010 Tik, 2030 % TOEIFTEL THIL \;ﬂ_%

SERBRBE TV A EREL TWD,

! United Nations Framework Convention on Climate Change
http://unfccc.int/files/meetings/cop_15/copenhagen_accord/application/pdf/southafricacphaccord_ap
p2.pdf



IRP2010 Ti%, GDP R, fHkoOENHFRE, EHAFHEIE, DSMIZ X 5=/ F—0D
Hik, RFFEDONT A —F—%EEL, LLTO 4 SOBORMEZRFT LTV
O RrhA7Tva

{EREHEAE DN B LA 5 728 % B4~ 5 2Rl L 72 BT, 2022 4R B 2024 4

:1%m52%@ﬁ%ﬁ%*%%
(2) Pl EHIEE R

PEH A B AR A2 8573 2 72012, A RKIIBEORBE &2 WD F ThilT 2 0% fiet
(3) EHEA

F 7 ES D & DS O A &
(4) =RLF—ZhR

EEDSM (Z £ % = /L X —FEEOH| &

;9Lt@ﬁ%%iz%mént BB TIX, A% ESND TEOER LY, &t
Y BREPHED i D L O BEIAM 23T T 5 Tnbd, £ LT, 2030 FICHRIEEDOH

A%%% JRA-TI75 20%, FRAZATREDS 20% & | FEIR D AR LA HETeEHE] & 72 5 T B,
%Lf WD IRP2012 IZ AT 7o i@ & LT, LD 6 D&ZIF T\ D

1) ERER, A~v—hK 27Uy R, 77V v R¥EE

(2 ENAREIR (UCG, CCS) DBH%

() FHEEEICH T 5V R 7 ZERILT D= DWFSE

(4) EM =L X —FHAE L, SHERE L, =X —PEEHEORE (Vision for
2050 D3 E)

(5) ZEFEATPASH & BB L

(6) /IEIEAK ST, A A~ A, FHEM, EEDSM 72 & O AT B B AF5E 281k

Z LT, M7, 2013 FFEITHi 7 7p =L X —FH# (Integrated Energy Plan, IEP) % 3K E 4
HTEETELTND, ZOEHEEL, 2030 FIZMT 72/ 7 DT R /VF —Fia, BRSNS
MNEFNTEY, S%OMET O A —EEORSBL72ALDTH S,

23. IRILX—FEH
231 BREIRILXF—FE

2009 fFIZIIT D& =X — B & GERH A A~ 2% <) 1% 58 MtoeT 1990 4D 43
MtoeZ HAEH 1.7% THINNL TUh D, 1990 4=25 2009 2BV TREEE I D ek = R LF —1H
HEITIEFHE VO THERB L TODEBERM 213 4.6%/4FE . FEINT 4.1%/4 EREE I
2.7%IF-THIML TV D, ZO#E R, 1990 475 2009 4F 12> Tfﬁ#%%%@x:?ilwm&wb
TWBH, 2B, FEMTN I T 5% =T 245K L T 5, 2009 FIZBIT 5 =T 13 pE
%ﬁﬁswéi%ﬁﬁzwaﬁﬁﬂﬁ1%&%%%%1%&%@@?%%&%»#~%W
9% &7 > TS,

EEREERIY « MUxEEE. L. BRI, BRMOKPEEE. FHEM 5 SRPER



(Mtoe) M Industry m Transport mResidential m Commercial mOthers 11 Non-energyUse

70

60 | 58

50 |

40

30

20

10

0

1975 1980 1985 1990 1995 2000 2005

fHOVEE (%/4F) VeV
1990~2009 1990 2009

2R 1.7% 100% 100%
PEFE -0.1% 49% 34%
TE G 2.7% 29% 29%
F I 4.1% 10% 15%
e 4.6% 5% 10%
ZDith 2.3% 5% 3%
TR — 0.9% 3% 9%

HiFF : IEA Energy Balance Table L 0 #5f
722U, R AL A~ A ERR<,
231 Bk X —FTEOHRE GHFHI)

Non-energy Use
9%
Others L_

3%

Industry

Commercial 34%

10%

Residential
15%

Transport

HiFT : IEA Energy Balance Table X ¥ £t
=L, FEREHANA A~ R ER<
232 BT AKX —FEOMIIBIL =7 (2009 4F)



TR —TEBNZ D E, 1990 )35 2009 FEITNT THR DT =T A 39%705 30%1ZID L,
MDY 35%70°5 41% ., TEIDN 26% 705 28% ~EHIINL TWD,

2009 BT DT = T ILFE R CTIEA K 45%. il 6%, ES 50% ., HEH T TlL 98% A
HIMTHD, FEEPITITA K 54% ., M 7%, BT1 39% ., EBTITITA K 43%., £ 13%.
11 44% THD,

(Mtoe) mCoal m Oil m Natural Gas m Renewables W Electricity

70

60 |

50

40

30

20

10
0
1975 1980 1985 1990 1995 2000 2005

RO (%/4) =7
1990~2009 1990 2009

BN 1.7% 100% 100%
R 0.3% 39% 30%
PaRli 2.5% 35% 41%
KIRITA - 0% 0%
BAWMET LY — - 0% 0%
EE 2.1% 26% 28%

HIFT : IEA Energy Balance Table J v $£5f
72720, PN A A~ R IFBR <,
2.3-3 BTNV F—FEOHE (=1 /LF—k])



Coal

Electricity
30%

28%

Renewables
0% /

Natural Gas
0%

HiFT : IEA Energy Balance Table & v £5t
bl DN | 1:1) A G e S i R

2234 fefhr R —REO T IOLE L =T (2009 )

(Mtoe) M Coal m il M Natural Gas m Renewables I Electricity

35

30

25

20

15

10
5
0
1975 1980 1985 1990 1995 2000 2005

O (%/4) v
1990~2009 1990 2009

ESIN -0.1% 100%  100%
AR -1.2% 55% 45%
Al -3.5% 11% 6%
KIRITA - 0% 0%
AR R LF — - 0% 0%
! 1.8% 35% 50%

HiFT : IEA Energy Balance Table & v £5t
TE 722U, FEREH A A~ R BRL

X235 FEEMPARAT IR —FEOHS (= F X —JH)

10



Coal

45%

Electricity
49%

Renewables atural Gas

0% 0%

tHFT : 1IEA Energy Balance Table & v %3t
%E: f:filz\ 3Fﬁﬁfﬁlﬁ/f;f<7;zbi&%<<o
23-6 FEHEFIEH T RN X —TEOT XX PRI =T (2009 4F)

(Mtoe) mCoal m Oil m Natural Gas m Renewables m Electricity

35
30 b
2 e —————
20
15
10

5

0

1975 1980 1985 1990 1995 2000 2005

fHOVEE (%/4F) Vv
1990~2009 1990 2009

BN 2.7% 100% 100%
R -100.0% 0% 0%
PRt 2.8% 96% 98%
RIRTTA - 0% 0%
BARETI LY — - 0% 0%
E:W)) -0.6% 3% 2%

HiFT : 1IEA Energy Balance Table & ¥ 4853t
I 722 L, RN A~ A ERRL,
2.3-7 EEREPIRK T R X —FEOHER (= %L X —JR5)
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Coal Renewables Electricity
0% 2%

—
Natural Gas
0%

HIFT : IEA Energy Balance Table J ¥ $£3f
72720, PSS A~ R IFBR <,
2.3-8 JEWHBMRME T RN F—FEOT XL F R =7 (2009 4)

(Mtoe) M Coal m Ol m Natural Gas m Renewables m Electricity
35
30
25 L
20
15
10 f oo 9
4
5 L
0
1975 1980 1985 1990 1995 2000 2005
OV (%/4F) VT
1990~2009 1990 2009
2R 4.1% 100% 100%
£ 1R 6.3% 37% 54%
PaRli! 0.1% 16% 7%
KIRHT A - 0% 0%
HAEMRET XL — - 0% 0%
B 3.0% 48% 39%

tHFT : IEA Energy Balance Table & v %5t
7272 Ly PN A A~ REBR <,
239 FEMMRKZFLX—FEOHY (=3 LF—JF5)
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Electricity
39%

Coal
54%

Renewables
0%
Natural Gas
0%

Oil
7%

HIFT : IEA Energy Balance Table & v #£5t
E L, FEEAANA A~ AL,

4 2.3-10 FEEHFFAALT I F—FEO TR LF G =7 (2009 4F)

(Mtoe) H Coal m Oil m Natural Gas m Renewables m Electricity

35

30

25 L

20

15

10 oo o

6
5 2 2 -
0
1975 1980 1985 1990 1995 2000 2005
RO (%/4F) VT
1990~2009 1990 2009

2R 4.6% 100% 100%
£ JR% 5.2% 38% 43%
PaRli! - 0% 13%
KIRH A - 0% 0%
HAEMRT ALY — - 0% 0%
W] 2.8% 62% 44%

tHET : IEA Energy Balance Table & v #£3t
W e L FEREAASA A~ A TR <,

2311 AR T 3L X —BEOME (T 5L F—IRR)
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. Coal
Electricity 43%

44%

\

Renewables .
0% Oil
13%

l\m?

0%

tHFT : IEA Energy Balance Table & v %5t
2L, RN A R FERL,
2312 EHWIRHT AT —FEOT I F A =7 (2009 4F)

232. REB|HE

FEEEE 77 E T 1990 AE 5 2009 AT THEER 2.1% THE AL ., 2009 H-(23TC 2,470 & KWh
ThHD, V=T IXHIRD 94% . JFF 118 5%L72->TEY, K&,

(Twh) mCoal Qil W Natural Gas Nuclear Hydro Renewables
300

250

200

150

100

50

0
1975 1980 1985 1990 1995 2000 2005
O (%/4F) =T
1990~2009 1990 2009
ESXIN 2.1% 100% 100%
£ 1R 2.1% 94% 94%
yaRlii - 0% 0%
KIRTTA - 0% 0%
JiA77 2.2% 5% 5%
K] 1.9% 1% 1%
HAMRET LY — - 0% 0%

HiFT : IEA Energy Balance Table & ¥ 55t
2.3-13 HEEHEOHERE (=L X—JH5])
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233, —RIRILX—HE - CO HHE

— R =R — G B E 1990~2009 4 THHE 2.4% THIMNL . 2009 4212354 1Tl 130 Mtoe
Llpo TS, AR =T 1% 80% M5 76% 2l L TVAAS, AL 16%0°5 19% ., KIRA A
1% 2%7°5 3% (ZHIINL CTW\D,

CO, HEHI&EIE, 1990~2009 4= F THER 2.4% THIML , 2009 FFIZF\\ N TiE 457 Mt-CO, L7eo
TWD, AIREIROY =7 T L TODH OO 2009 4T 84% % b D,

(Mtoe) B Coal Oil MW Natural Gas Nuclear Hydro Renewables
160
140 | 143
120 +
102
100
80
60
40
20
0
1975 1980 1985 1990 1995 2000 2005
OV (%/4F) =7
1990~2009 1990 2009
ESALN 2.4%  100% 100%
K 2.1% 80% 76%
EaRlii 3.3% 16% 19%
KIRTTA 4.9% 2% 3%
JiA-7) 2.2% 3% 3%
KT 1.9% 0% 0%
BARET LY — - 0% 0%

HAT : IEAEnergy Balance Table J V) %3
W2 L, RN A~ AR,
[ 2.3-14 —®k=xF—fgE (o —JH5E])
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(Mt-CO,) m Coal Oil m Natural Gas

600
500 457
400
300

200

100

0

1975 1980 1985 1990 1995 2000 2005
ROV (%/4F) VeV
1990~2009 1990 2009
EEXEN 2.4% 100.0% 100%
IR 2.2% 86.4% 84%
PaRli 3.0% 12.4% 14%
RIRHT A 4.9% 1.2% 2%

tHFT : IEA Energy Balance Table & v %5t
% 2.3-15 COp Pk (==L —J531)

24, ITRILX—{HE

B MRS I 2E 28 1990 4 0.07 ZAR/KWh 736 2009 4£121% 0.27 ZAR/KWh, 32 FH13 0.15
ZAR/KWh 775 0.64 ZAR/KWh (2 EF-LT5, 71T 2007 4FELAREOHIMEITREW, VY%
1990 4E 1.2 ZAR/L 75 2009 4E121% 7.3 ZAR/L, 71— /L% 1.1 ZAR/L 7°5 6.7 ZAR/IL £ T

EHRLTWS,
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ZAR cent/kWh

70

60
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40

30

20

Electricity (household)

1985 1995 2005

HiFT : IEA Energy Prices and Taxes

Xl 2.4-1 HRF95IE SRS OHER

Diesel

1985 1995 2005

T IEA Energy Prices and Taxes

24-2 YV - T4 =Bk OHERE
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3 HIRILX—OEHE

31 HIRILXT—ERBE

FA 71 2015 4F & TIZ = R VX —2h3 A 12%[0) ESE 52 L2 HIEE LTW5, ZOHIE
IFEBMABNCRESNTEY , EREE=FV 7357200 EETMS (Energy Efficiency
Target Monitoring System) % 2014 4% TIZH i S5,

1998 (2§ 1)L ¥ —%4 (DME: Department of Minerals and Energy) 723ERk L 7= [White
Paper on the Energy Policy of the Republic of South Africa] D727T, PEX. ¥E#. FhE. &
DEHHOZRNX—FIHEHRILTHZENERIN TS, TOFRELT, FMAE
?mGDmoﬁ%ﬁi*wfw%L’iménf%D o BREDOFTED% < R RLF

WX ENTWDT72), TRAF—ORHONFILICH [T HMERH D EHEH LT
W5, ZL T, ZRVF—ROUEL TRV F—BOROMAEO T THREF L2 T i 6
BWEFEKRLTWVD, ZOLET, SBUTOL D RBOROBAIZONTEL LTS,
® NSO T XL X —hRIELAEDE A
PEZEITWN T D= p L X —REA . fFlRgt, M Lr—=r 7%t
PESERXAHIT KT T D =R L F — 2R B HEDIE A
BUFEBM D=3 L F—HEEEZHINT 5720 DR VF =R T 1 77 ADHEA

FRETRI~DW LREFE O, KOMERO =R X —2hhm L SH 570 O/
YDA &t
%ﬁ%ﬁCﬂ?éi*wﬁ—%$%ﬁkéﬁék&@ﬁﬁﬂﬁi
® FERINIIKT DT U THEOEA

Z LT, 2005 i TEZFE T RV X—2h3Ems (Energy Efficiency Strategy of the Republic of
South Africa) | 23FIFEKRE S 41, 2015 4F £ TIZ =1L F—2hZ % BAU tb 12% M =35 &
O BENRINT, RRHZ, ZORBELZERT HTEDOBRBRENTWD, £z, HiE
AtEL LT, OEROMFREGE, QREMAIN., @ —ZROEM, @BRE5 %O
. ®CO, HEHEDHI, ©FEEDHS M L, Q=X —L2RFEOML, @FER
BREEMOLEEOBREA BT 6 Tnd, —FHF T, TRXAXF—ROLEZED D S
z T,

K9 & 5 = /L —{fikk

TRVX —ZhEA~OEfE, FIEROR R
TARNX = REEET HHESOMER
2R 2 BT D RO B BREE O N FEME
Beas 2 AT D RO ®, a2

DE5O%, M7 CERALX—IREYLET HEOREL L THIFTND
[FIHERS CHT DN BB BT, LLTFO X 2 ICEEMICBEAERY ToOR TV 5D,
® SRS L OVAFLEEEEY): 15%0H] 5
® EIER UL 15%H K
®  ZIRE: 10%H 8
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® &R 15%HIR
®  IEHE: 9%

I o0 BEOEMRIRN ZHE ST 572012, [FIHNE TIEXEMR - fEES A7 & (Monitoring
and Verification System) % DME [ZE AT 25 L LT3,

Z OHEIIE, 2015 FITERE S BEEOERZ HfE L, 2005 4 3 H/»H 2008 4 2 H %
H17x—X, 20083 HbH 20112 AZ52 7 =—X 201143 A5 2015 4 2 A
3 Tx—RXL LTS, £LT, BB THEDESCIRILOFAMNL, BOR D FEHR DL,
R ONESRIZ TS 5 Z L IC o T D,

2009 - 6 HIZ, WD RNF—ZREIED 7 + v —7 v TIRNAR S, BRO TR
F—FIAEL 2%8ETDHE VD BiZEA, 2015 FFF CliiE o p L F—FEHE L2 N— X
TA L EHEL T 12%H8T 5 E WO ERICHERL TS, 20D, BUTFDO L I24%
OB AR B AR I TN D
® EFEK UL ﬁﬁizw%— =31 % 2015 4 F T 15%H!1Jk

> B4 GDP 24 0 = k)L — R 2 AE[E] 1%k

> A% GDP 4 V) O k)L — BN 2 AR ] 1%

> PE3E: 2015 R E TR = 1L X —F5 24 10%H1

> MK LT GDP Y Y O L — R HANL A R 2%2E

> &AL b:GDP YY) O )UK — N & AR 290 3
FEE: FEEFTTN COEEE &% 2015 4 F TIZ 15%H 1T
PASEREEEY) B VALY Bl 3L X —FFE % 2015 4= F TIZ 20%HH1IK
%E Ak = VX —FEE A 2015 4F £ TIT 10%H! 75

I o kL ¥ — TR E A 2015 - F T 9%HIH

Fo, MANTEESNTWEER--BFES 2T A%, 2008 42— k/L¥—E (Energy Act)
DRSNS L2 & T, DME ICRE SN, ZOVRAT A, M7ENOZ XL —F —H %
WEL, BEROMESFRIEE=2 Y 7452 LT, BEOENKZ M2 2OICFH &
o,

D73 —T T PARINTH . 2EIBEDO 7 0 —7 v TRARIND Z Lo T
W5, 2012 5 AR T, RIAIC AT Y v 7 ax bpnEmsi, < e 6 HiZix
NFRENDTEE RS TR, 2012 4F 11 A S TIIAER STV AR,

3.2. AT REEHER

F 7 DETH VX —FEDERE T LWL, LTO#EY Th 5,
® Department of Science and Technology (DST)
» Council for Scientific and Industrial Research (CSIR)
® Department of Trade and Industry (DTI)
> South African Bureau of Standards (SABS)
> National Regulator for Compulsory Specification (NRCS)
> National Cleaner Production Centre (NCPC)
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® Department of Energy
> South African National Energy Development Institute (SANEDI)
>  (JhSZ#§BH) National Energy Regulator of South Africa (NERSA)
& TOMET
> Department of Transport (DOT)
> Department of Environmental Affairs (DEA)
® DR
> Development Bank of Southern Africa (DBSA)
Eskom
National Business Initiative (NBI)
Industrial Development Corporation (IDC)

R, WFFEREBE S

Y V V V

TNENO LB EN 2 F 3.2-1 LLFITRY, TNENOBEORENIRE>THD08, &
TR F — & BARICHED 5 7201213, AT AWT-CE FIAEWTRY 72 B D A2 23 L BE 7R 728D
B 7BV THNEITIR o TR OB - 17012 8 0 B A Thh T 2,

—T, BRTOMMNEAD & SN TORENBEL 2D | TOIZDDOEIED
FELTLE D,
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*3.2-1

FATIZRBT D FE BT R —IZ T DRI D& E

Department of Science and
Technology (DST)

B2 AR OMIZE - BAZE 24 L TR Y | B = R,
HAMRET R —HINFOFIER ., F 7= BB %
Ehi L T\ 5,

Council for Scientific and
Industrial Research (CSIR)

R - Bl OWFTE - B O 7= OWF R, €7 L%
LOF 1 D8 VRSEEMR, £ 3L F—FF L OB
AR LTS,

Department of Trade and
Industry (DTI)

PEXBURZH Y, Ao f EESCEHE X IR EFEm L
TW5, THEICB T2V —FHICBET %5
B+ FREE (M&V) DREFIF 2 78 E $ HSouthAfrica
National Accreditation System(SANAS) ZFi%&,

South African Bureau of
Standards (SABS)

O A2 BT 2 O R E P EMRIEIZET 5
S fi bk B

National Regulator for
Compulsory Specification
(NRCS)

EAOER - R - EREETH S, A= LT
X, SGLOKEHE, T RY T =) U TEOEH
B A I,

National Cleaner
Production Centre (NCPC)

DTT EDANIDASHHE L TR L7 e 75 AT, b
BOSOHBEIHESED V7 U —AbE B LT K84 FE
L/-(l/\éo

Department of Energy

B AXERIT= VX -4 DOE) NEEL, £OH
ICATRIZET D maRESNL TN D,
TRAFX—ICET DI 2 EDEHFE = R L X —1k
(National Energy Act) ZFT%E,

South African National

Energy Development
Institute (SANEDI)

B % B DO H AN BRSO BURTE S 217 9,
Energy Efficiency Tax Incentive RegulationiZ X5
BN DB R HZ KR - BB LFEEE 52 5,

National Energy Regulator

FH e A AMEDZ R ILX—IZBT 5 DOHFIY ),

of South Africa (NERSA) DOE~DE DT FHT BTV DS, FANLPEOBLS
INDOINTRERT & 7p > TN D,
= DMATT

Department of Transport

(DOT)

- EECBET D TR E T,

Department of

Environmental Affairs
(DEA)

3]
BRBLIREIZBE T D P BT

Z DAtk RY

Development Bank of
Southern Africa (DBSA)

RET BHIE D 723D D 4 34k 2 T3 2 PSRRI T,

Eskom

VPR L IR
DMSDOEH L T X MO FEL ER L T\ 5,

National Business
Initiative (NBI)

BB OPEERIK, /7 7 U OFE e & Ffse v e 72 iR
%B 5 L CRL e, B iR O I Ay 2 52
LTW5%,

Industrial Development
Corporation (IDC)

Economic Development DepartmentiZ & ¥ g% X172
FURT, 77U — AR HAITLY, BETRETR
JLF—DEARE T RV —3H DB N DG 4 B
ZFi i L T\ 5,

R, WFFerEB S

=720 RETIE MBI R VX —IZET 5T
— YA % i,
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HARR) 725 Mk O BE 2n 4Bl & LT, EFRT R/ —2=REIE Tid, X 3.2-1 KUK
322D L0 ITRENTND,

(O Primary Stakeholder | |

@ Secondary Stakeholder

AHIRIETE R el
ill’ 1|4 =] ° :
| Etficiency standards @ O © © O @ O |
I L1 M| [ 1 L1 [ [ 1 [ 1 [ L1 I 11 [1 L1 1 |
[ taree bt @ O © O O ]
I [ 1 L1 [ 1 ] [ [ 1 [ ] [ [ 1 11 L1 L1 [ LI [
| Certification & Accreditation @ @ Q0 [ole] @ |
I [T [T [ Il [ [T [ [ [T I T [T I1 [ 1 I I
| Education & Awareness O O O O O O O @ O |
I [ 1 [T [ [ [ [ [ [ [T [ LI [T [ [ [
| Research & Technology O @ O @ @ |
I [T Il [ Il [ [T [ [T [T IT [T I T [T I 1 I
[eoson o © ® 0O © @ O ]
I [T [T [T [ ] [ [T I [T [T I 1 1 [T [ [T I
|Ennrgy.ﬂmi[s © O O © @|
I [T Il [ Il [ [T [ [T [T IT [T I T [T I 1 I
|En|rgyMu\aglment O O O O © ©|
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331 T—AREVRATLA

1) =FRAF—F—H

INFETHT ORIV X—T — X IR =R L ¥ —4 (DME) NEEEL T\
2, TRNLF—4 (DOE) LI&EIRE (DMR) ~UHH S Th 51k DOE BEEE L T\ 5,
L72>L., DOE RHTAT 5T R F—F =X I L LRI, FEHHOICIEShTEB
59, —EOTZRAFX =T —HIZRESND,

DOE LIS Tk, BHHPEHE (DT MRk (ARG R LE) REEMM, BAMEROT —
2 ENE, BHBIXIZAO O VX —HET — 42 F LOTHE, BF=RLX—
BRZMFZEAT (SANEDI) M= AX—{EET —# ZINEE L DOE ~#E . £ OMIZE>) 0
REDBIF LY BZFESNTmiEFEECIE LRV X —FT =2 2. 7 CIlRIEMm
ERICHETE - 5 - iR A EM LTV 5 Eskom 13 H FACEABEOT — & ZINE . WiE
LTW5,

BIfE, DOE |Z=x/F—F —ZINEICHT 5 ORBHN =RV F—F7 — 2 @EHIE, ©x
INHR—IWRAEE=F Y TV AT L (R ADHE), QFEDOT —FINE, L) 3
o@x#~A%ﬁ¢é BB TR F —F — 2 B BT = 1L X —3HEEP I L - T

EHOLNTEY, AHEII=R LY —FT—% (A, EX EREBI= R LX—) O#Hss

ERGMTHHDOT, 2012 4 3 AP D EMMIINTWD, EETPNICENRE OHAL L 72
S TDOEIZHELTWD, ZEOT —XIEIL, BIIED & Z AFHEBREIZ L7200y, BR
T — X LR ERINET D 2 kﬁﬁ%kﬁof“é
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BTN X —F —H 2O TIL, SANEDI 232 H 7 — X ZIUE L I L7 kT DOE
~SRETDLVAT ARG SN TETH D, BENHEL TVWIZ XL —HET —X
Z SANEDI [ZHEHT 5 Z L2 o TV DD, REMDERIDRER CTH D72, = R/LF
—EHELERET DS ZE UM SN TWD A, EMMMEALETLH Y, 5% OMREHE
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2012 43 H., Eskom (Zxt L7 — X il 2 #¥b L7

332, IRILX—ER
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TRV L TIE, 2005 FICRE L EFE = RV — 2B B8\ C 2015
FECITRED VX —HE LT 12%HIT 2 BEDNED bz 2 L2510 T, SO HHE
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ﬁﬂ#é%ﬁiﬁéﬂfh%ﬁ\Izw#—éﬂﬁﬁ_owfi\I%ﬁ%f%élﬁnz
KO AERERBRH SN TWD, F7o, BEEYO— BN L Cidshbl 1 & R ik
DT S TN D,

BrRNE—HT B4 T 4 7L LT, BHEEE THS Eskom NEET 5
EEDSM 7' 11 7'Z A3 T 5728, Income Tax Act (ZHE-S < EEEBLHIH] B H3E A S ubh
iz, FHI TR X —ORHIRICIESE | BT R X —ORE TN U THERERD 5 121
F. FERDENTOARNVEOD, BT IAF— L LI EBBH TH Y . 2RI
sha,

(2) Bl

TRV FX BRI R U CEEERSIT 2 ES TRV, 2004 4212 NERSA (National
Energy Regulator) »SEE3FUTKT 5 T R /LXF—2hRik#E L BEM DT 3L X —EH |
95 il (Regulatory Policy on Energy Efficiency and Demand Side Management for the
South African Electricity Industry) #2AZ L., & 512 2006 FIZIFE AL (Energy
Regulation Act) AR I, BHFEF I LT, =3 bF—2hF s & FEM D= R
F—&H#H (EEDSM, Energy Efficiency and Demand Side Management) DH Y #HA7035%
it &7z, EEDSM il EOFEMIT (4) BhpkHlEOmHIZFEEHT 5,

(3)
1) =¥ —EHEHE (SANS50001)
TN =R A M AT A (EnMS) OEEERE TH 5 ISO50001 78 2011 4= 6 H
WZRITSNI=D%EZT T, M7 OENERE SANS50001 & L TARINTWD,
SANS50001 (ISO50001) (&, AR EENNREN TS O TRV, FEfE, HE
WZRAMRZ2 < MRRICR N T, =X F—2h R A I tE L T 7o D= R L X — 5
HEEERT O THS, AL DEZ2H1E, PDCA 44 7 VE= VX —EHITIY
Aty Z & TH D,
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TR L B RERR O 72D O T ROV — S HTE R E A R E T S,
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Y e o — TR & FATT 5.
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TARNANX =T —~ AREZFHHI L, FHEIE Y OZVRBFEHN T D00 2,
A (Action)

TR LR —EIATEEHE O R L &1T 9,

2) =R F—FHH| - BEEEHE (SANS50010)
TRAF—EFHIZBNT, HFoR VX =R 2 LB, Z0E =R VX —2h R %
WIEIZEHRl, BEET A Z N NEL RS, Z D7D, SABS (South African Bureau of
Standards) 25, HTZRAF—OFHE, MREEHFEOFEAED SANS50010 & LT 2011 4F 9
HlZAFR ST,

EARBORZ 2 L, LT E7RoTn5,

BN F—= (R—2AT74 VO3 LX—{ERE) — @EHRO=RLF—H

&) = (ffiE)

NR—=2 T A BT RETOWRRE, WEHIR IR % ORE, M1E & i3 o R

T AERMOENEZRIEST HTDOHETH D,

AR D SANS50001 Tld—#xi 72 = RN X—EHFIENBE SN TWSH 3, SANS50010
FEHAFEIC DWW TCHISET 2 b D TH D,

Dl

3) HEM D T F L ¥ —

7 Tk, 8oz X —EHEL LT, 2009 42 SANS204 (Energy Efficiency in
Building) 288 FERYRHEAREL L TRE SN, D%, 2011 4 11 HITIXFRIEEAED i) ) &
FFORUEL L THRBhS N, FBlICERE. B SNI2EMBRGTHY | BRI g4t &
2o TND, EREHZUTFICERT 2, TNEIICOWTHREDRESN TN D,

- KGR BAET. Bk, TR, FEOT. Einie. mEbi. BAR—LE, HEr

D,

HUg X5y ENZ KRR U T 6 kI FE,

W o[ X

HESEME, e

PR, SMEE RAR O W

BOBLE, BERE

ZEFHO TRV X —THE

Pl s AT I

RS 50%LL E A BRI X DA TIER2WnWb DT 52 &, KGEL, ©—h

R 7 PEEEIN 7, KESEEO AT SANS1307 £ 7213 SANS6211 ([ZiEA L2 b D

s BTN
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WAMEOBERIIH T EIRAOREENEEL TRV . EEICHEA LTV & @k
NTED RV, FEEEZLLRELZIT D,
JEHEFERR IS G 2 BRI EE . BRARHI X ERE D & Z AIFE LRV,

4) FE

FERIICHOWTIL, QEEQEEL/CSANSWHﬁimH2ﬁ53H SABS Ic LW AFE S
TWb, ®RIX, ZZl, TV, ¥ 7 7 —igh, WEE, 77 X~ TV, Bk, EX
F—=T il o TnD, EEONFIZFEIZLLTD 3R TH S,

1T 085 L EET5Z &,

FAREENT IWRL T &35 &,

AT VW Rm X =T ERRTH L,

Zofh, BHAZREI L Cid, CFL IZx¥ 25l o d 5 %S LT VC9I091 73 2010
Emﬁﬁbfwéoﬁﬁmﬁgkmmr\@$ HEMREINRTEY, @AELZ2ZNHD
IFHRGE T & 2R, [FHPE, %A%k%ﬂ%f&@ PERERRBR AL B 2 s L7 ¢, SABS 7=
XEREHE R OFRRENIRTE T AT DI L 72 D,

Fo, HROBERIZOWTHHBIRENER SN TE Y, S%AFK I, 2013 4 11 AtH
IZHE S D HIARTH D,

(4) Bhpkii g
1) EEDSM

REROEY | B 7 CIXEAFEE IR LT, =¥ —2h R Y#E L FEMO = R L ¥ —
Z2 (EEDSM, Energy Efficiency and Demand Side Management) ®HY #HA 23 ##1L
INTW5bH, EEDSM #ilE X, FHEE E 7213 ESCO StEvE /ITEE AT 2305 2 % H
WENEHTZD DV RXR—FELTHINTHZENTELVATATHD, Tk b 70
TT MFAH X — K47 7 — (Standard Offer Program, SOP) &IN5 H DT, L
TOFIETEmIIND,

TRLF—RKEH EEDSM (Z BT HIT F AR 2 B E
NM&A%7H77A@@%K#J@P@)A~F%N7V+V%Wh%ﬁ%)%&E\
{&i’%o

FHEF E 721X ESCO SHLIXENHE NG 2 ER L, DBSA (M7 7 U 1 BRFEERIT)
(ZHEH, DBSA [T fASME 2072 L TV D ORE 2 F i, B ROBIE 2z L
TWahZEbRDHND,

FEEIHW T e Y =7 N EFE, @EEZ DBSA I[CfEH, EHEHIREETED S
= FERICHES W TEET 5,

DBSA O{fKHHIZH S &, FBE M&V #8975 IPMVP (25T SOP O #EA 254 L T
WhHZLEFEET D, M&V DR EILZ NERSA 2379,

NERSA |Z ESKOM (Zxf LT, FHEFITKI D U _— NEZEA,

Eskom NHFHEH F721% ESCO 22 X— h&XHH, U~— ~E Eskom O I1E
SBRET 1 AL HES Db,
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Eskom O&EHT KX, EEDSM (2 & 2 EEEHIEO 7 2 7 212X, 1MW BLED
B OTBERH 7 7 v = 7 & xtg & L7z ESCO Model, 50kW~5MW O —2 %+ k%
xT%%J:?“é SOP. 3 AT 30GWh LA LA T 28 =/ F—T =2 MIxt L Tl

PEBEREAM S A 1T © Performance Contracting, HIJE&E 72 100kW LL K DA = /L —#l i1
%X]L%% &9 % Standard Product (24551 HL 5,

F7o. KEBBURAKERITK LTI, 2RO O S BB~ OB S| I+ 5

V_— h7'a 7T A0 ThbilTW5,

2) 121
BrxrnX¥—7nvr= Mkt U CBIESERE I TV DBk E & LTk, Lo

EEDSM 7' v 7' Z ADOfhIZ, 1962 2 H S 4172 Income Tax Act (235 < EEFLHITH 5
120 35 5,

®G KBUREX w7 b (BOEECHBEN 57 FULL)

WHEM 10% EOBE =N X —2ER TEX DL DT, B> BEE (FBAMEFYLEKE

). BRRECOWTHEDOSMF 2T b0,

BRLAIEH] 2009 4

3) 12L
121 & [RARIZ, 1962 4E|ZH & 417= Income Tax Act (2355 < E@BIHI & LT 12L 44
HEATETH D, 121 L3RR A X —I2fHb L7 EEBiIH Th v . SANS50001
WCESWTEREIND, BIEEORIILLFTORNE L 2->TWND,
© BT, BHEROSRLERE T oY 27 FOREZFRE L, SANAS I X 5iRiEA %
7= M&V HEE (8 A U3 3) ICFERE A KIET 5,
M&V #BiE, 7r =27 FOoF =¥ —M% SANS50001 55 & O SANS50010 5
WTHA L, SANEDI I2%f L TH#ET 5,
SANEDI (Zx%7 vy =7 hOBRTFAF—HERIEL, BEIIHFLTTrY =7 K
DEBZEH 2D,
BT T Y27 bPEFEML, M&V AR XX —OHOEZFH LR L
SANEDI IZ#159 5,
SANEDI (3t Sz f L F—OHiEICESZ | ARV XF—OREIZS U TR
PEBR 23800 2 EH A I 5,
2013, SARS (South Africa Revenue Service) (Zx%f L C SANEDI 255 17 Bt - 72t
PERROEIH AR L, 15 B> b/ kWh ORISR Z5%2 1T 5,

1

333, IRILF—EZEHHE

(1) e
BIE, 2 X VX =W & FIT-> TV HDIE Eskom (2525 EEDSM 70 77 A2 X5 b
D L. DTI ® FEf#K%k TdH 5 NCPC (National Cleaner Production Centre) (2 X % fEfE
2o 25 CTh D, KE2iEWL, Eskom O3 /L¥F—2 Wi EEDSM 71 7 J AOHT
%Bfi I OENE THINT 525, NCPC T2l ATHY | FEDOEANIZONTIE, 2
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Witk R a b LICFEEAY DA —D—REFLTOLENDH DL IAHTHD, LT, WE
DO E AT 5,

(2) NCPC T & % 157214
B 7 OBUFFEES & L T3 L —2Wr & Ejiti L T 58k LT NCPC 2% %, NCPC
1L DTI 2MEHET D45 CTH ¥ . Industrial Energy Efficiency Improvement Project & 9
PEXMIT ORI VX —hELE n Y =7 &2 EEL TV 5, Industrial Energy
Efficiency Improvement Project (21X DTI ®Offiiz DOE, UNIDO, A A ZX® Federal
Department of Economic Affairs, UK aid H#/1 L T\ %,
DTI OFRICIVEMSNTEY, ¥, EVFTEE T L -2 24 L T
Do BUEORGHIIZ, ~UT v X—nNr =720 D 3MERoTND,
x50y & LCid, DTI 23 IPAP (Industrial Policy Action Plan) O CTX—/% v K &
LTW% 8 7l (mxra—, K, FEM. BEEMAIN., SV EOREEST+HREEL L,
BULR L) 2P DICE ML TND, o, AT pF—MH21T The< | COz HkH & DA,
RRGGOEH, KEEHEOREMEONE 17> T o, ZHALIEDEA & bE#E L TW
%
Fehiti A — L ITLL T D@ Y
@® B RERENOA—F = b2 KO A NCPC 235217 5,
@) NCPC M D& B OHMFIZZW 2 KT 5, b NCPC 23 &1,
©) BRI TR BV O & FEh,
@ BITXNF—DORRE L ZOETXNVF =R, 2B AR, EHAT
& 2 B B S A AR I (CEERICRIFEANE O ERITIIRE L2,

(3) Eskom 12 L 5= /L¥—2Hk

Eskom TiXx., Eio EEDSM Y1/ J AD—E & L’CI*/V F—ZWr A T o T D,
Eskom (ZIZRM D ESCO {E¥ENEEFHKINTED, MREEDOGEFIZ L > THMAMEL R
ESCO &2 1EH L T X —2 Wz i L T\ 5,

W RICESVWTEA TR LT —Fu Y27 hA&FHE L, EEDSM & L THET 5,

334. IRILF—EELHE - FHEHE

(1) =

FM7ME O R LF—EFHEOMHMA L LT, SAQA (South African Qualification
Authority) |2 X 2F8EHIENH 505, EERIZITKEORE I E 216 H U7l B 0 05 08 R
TETITERLLTND, LFTRNELZTHT 5,

(2) SAQA

%7?&% ODHALA/E%EQk LT\ I*/V?»—%fﬁ%@?ﬁﬁ%—%ﬁ/?o Tb\%)o uuﬁ%'ﬁk j—
WIEREFED AL ML,
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(3) R

K[ED AEE (Association EnergyEfficiency) @7 A & AZHD =R V¥ —FHEH
BERRMAEECIVEASN TS, AEE O7 027 J A% 40 ZEU ETRHASh TS
H DT, CEME0EMEZHRLICIE, 77 e LTOXEBREL 4 R OELRBRIZEHET 5
ZEMELR D,

AEE &0 1‘%1%5'5 & LT SAEE (South African Association of Energy efficiency) 3% 5.,
BUE, M7 I8 5H AEE OF8E = 3L X —FEH 1T 300 AFRE T, KE¥ETH AEE OR
ExBHT 5 /7“—?(7%3?)50
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331 SAEED 7 A B AAXF— L

335 IRILF—HPERBEELSANYDTHIE

(1) e

AT IZB W TH B IXTT 2 =R —2h ML T LG ERERY EFonsd L)
2722 72DIF 1998 = Th 5, BIRT /¥ —4 (The Department of Minerals and
Energy : DME) ® 1998 fF D= /L ¥ —H K 3% (The White Paper on Energy Policy)
b STANEN IZW?*%#%EE7“”%#iin%*%iﬁi@t@@W@®m%&
L CTZEATT B A7z, 2003 421213 Eskom (& & 5 FER G ICB S 2 A 237041, 2004 4
\ZIEKE O USAID £40 5, =R L X—1HH 7 ~L| _F'aéﬁﬁ‘é EERLOHEH AT
hiz, Zhb—HOMAELEE 2. 2005 4. DME 2B Z KR LT 2EBEDOTRLF
—EER T SOV A2 LG L7223, Rl 7~ uid EU O X —F L MIEE L L DT
HoT.

2006 4, DME(ZUNDP,GEFA&IZ 384 MGG L7272y 3, LU O DME O #H ik doim < (2
R, BT 2B (TS L TV o7z, UL, 2008 E DS 2 I E — R L X —BUK
OEEMENEIR IS4, FFEOEZ =RV F¥—E (The National Energy Act, 2008) Tl

¥ [Market Transformation through Energy Efficiency Standards & Labelling of Appliances in South

Africal
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FEBREARIRTT 2 =L — N & T~V E OB 2 BUE LT,

2009 FD T x)LF¥—%4 (Department of Energy : DOE) (T & 5 [EF = % /L X —HEHgKD
LE2 =BV TEHZRXAXF =T XL OEANFOHRRINTZ—FH, BHEXA
(Department of Trade and Industry : DTI) D% 2 K FEZEBRITENE (Industrial Policy
Action Plan 2 : IPAP2) 12X % &, 2012 44T E T2 (2011 4REEES 4 TUEH) BT 7 Y
B IUER) (South African Bureau of Standards : SABS) 2 R/LX —ghRIZEHET A EH
F E:YE (South African National Standards: SANS) Z{Eak L . &k B YEF Y &) (National
Regulator for Compulsory Specifications : NRCS) 735 &5 H 0 25 (2 %t 9 5 58 ] J 7
(mandatory standards) ZRETH I LIl >TN5D,

2011 4 8 1, DOEXK UDTLiZ LR OATENE I (/7 7 U B [ERF BRI O = /1 F —5)
FATEYFHE 4) ZFFR Lo, FATEIRIENT. 55 1 IZ0H 7 ~VHlE &K Ol 1L £ —2h K
H:#E (Minimum Energy Performance Standard : MEPS) OE A, % 2 [Z[ENFEE A —
— O HEm k& EE T 7 U b B % L A & (Southern African Development
Community : SADC) KUMtod 7 7 U 7 Hlg 2 a) i) 7= da OB A =72 HAg & LT 5,
ITEVEHENILL T D 5 SO BT TV ODFEEXGRE LTS,

=7 =2 (Air conditioners up to 5 kW, non ducted ones and heat pumps)
VelErg - Rasvii®f% (dishwashers and washing machines)

HmxA—7 > (Electric ovens)

JEJE  (Refrigerators and freezers)

ERIRKE (Water heaters/geysers)

S 512, MEPS K OUEH]Z ~/L DB ADM, 1 W LT OFREE 7 HKAES 2013 F£FE TO
il 52 b M O 2015 DI E R EN & £ TV D,

(2) BHELHA R

TRV F—ZhRILAE L T ~OVBURIZ ) )b D BUFMARIIX 3.3-2 D L B0 TH D, AKE
THRAFX—BORIZT R X —EDOEEETH 503, 2009 F, BIFRTRLF—EHNDHTRLF
—4 (DOE) IZH#mIn Lk, =X =BT AMARRIZHRY . =R/ —hR iU L
T VECR OHERE B LT D, £ 2T, BIfEIX DTI & R CEORNLEZ 2D TV 5,
DTI (X IPAP2 ZR#LE L CTH Y |, =L F—2hR LU L T ~OLERIZH VT, DOE 728 DTI
fBEE T & OO T, M 7ZRBORPEAA %K E L, DTI £z F O SABS A= r/L¥—
BB IEME R HE, W U< DTI 42 F o NRCS 233 5~ VI O RIEEL T ET S
L RIRFICZ DS - WP AT 2 &F ZH > TV 5,

* South African National Electrical Appliances Energy Efficiency Action Plan, Department of
Energy and Department of Trade and Industry, August 2011
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fEENTWD, A7 7T AOEANT 2004 4 5 HIZIERITHRIE S, BALm i & x5
&L, ZO®RITVEEK R EMORLIZIERIER L TV & TESN TV, 2012 81T,
[FUTE 7~V B O ERR U DWW T2 T — X 13720, TR 7~V ClEs {3
\C XL DERELIT~OREE TR ELZLEL LT W, BiERTTH D5 DOE S 21
Al B O FERR I (SINEEEOBAR ICBET 2B H e &) 1TV THEL TW Wb T
Ho, EEHEMFZDOL 1T, EEHE~OSMEEIIBENTH D Z EnLRIEEDOT X
IR TR T OV BT R L7z LRl LT D,

RBMOBERIZIT, £HEHLEIEENEL L, HEEIZEZALT—DA 2T 4 T H
DIRNZ ERFERH SN TNDD, HIE EOXRMBS EFRERE LTEX LD, (EEOTR
Jb R —ZEH T T U BE LRI I R A EENSRAIL T NV EMETDHZ LI1T725T
B, THLZLEF~ORER B MNERRN, I, TXAX—REEZNET 5720
ORBRIEHED R E N E, EWNITIET RV X —2h 3R %2 1E T 2R BRAT & S CTu/s
W B L AL TESFIRILO T = v 7 $1T78 > TV o Tz, 2O XK 9 ITHIEO(EHH
JEAR A TE DHENGE LRI ON TR 720OTH D, 72, HEMHICB VT,

> Market Transformation Through the Introduction of Energy Efficiency Standards and the
Labelling of Appliances in South Africa, United Nations Development Program South Africa
PROJECT DOCUMENT
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D DEN A — A — 5O = 3V X — BRI R HNR N 2D, BN A —B—Tm R
X —F VUl E RS LT, THZBAH LR EBUFICHFA TV D,
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Market Share: Cooling (2010)
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FREBRIIKT D =21 F =2 B ORBILENIEVR T ST 5, SABS X 2008 412
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DTI. NRCS K ONVHE A A S ORFIC L » TR S, Bl Smom®eE, BESN
TR DO = XX — MR 2 E T 5 72 0 OFRERIELIED R E N ORI E ) 57 2 gt L
7o WG941 THE LIZNEITRALINTIT SABS OFIFEBE R M) Shiz, —F., &
ARENZE 7 OFRERILHET BU ORBRIEEIZ-> 72 DIZ/2 > T D,

2010 F b FEMIRITKTT DR F —h Rl (SANS941) DAKRFER S 1,
2012 4F 2 A £ TICLL FOFEMER D 7 2V 1260 5 RBR L UEN T T S iz,

D=7 =2 (SANS 54511-3/EN 14511-3)

@QA—T 14, T4, TV (SANS 62087/IEC 62087)

@ et (SANS 50242/EN 50242)

@I (FEX37 A b : SANS 60969/IEC 60969, FEX 7 7 : SANS 50285/EN 50285,
AOEAT © SANS 60081/IEC 60081, SANS 60901/IEC 60901)

®FESXA—7 > (SANS 50304/EN 50304)

®®EE (SANS 62552/IEC 62552)

D% (SANS 61121/IEC 61121)

ORI RS (SANS 50229/EN 50229)

OykiEr% (SANS 60456/IEC 60456)

—J7. MEPS O = /L ¥ — 43R EAUEMEIZ B L Cid 2012 4F 8 A BIfE, NRCS 23 HfiHiHI
(Technical compulsory) OREFFEDO—EREL L TREFHTHY | 2013 F4 BRIZIHER S
NLRIABRTH S,

(5) B =R F—FR T L

BULE SN H O 7 Ui B 158 7~V EEICBAT T D BRI S LD AR TH 5,
BRI T SRR T 2 T SATYHAL I BRIV~ — 7 | ESTBICR D LT
HENTWAN, DOE T R X —EHS5 L ICET 5L Ea—EEr2 b THh . =
DL Ea—EEEHE L, BIEOTNAVTHA LV ERBETHEBTHDL, =R F—EHkT
UL DEERAEIZ SV T I MEPS Ak NRCS O FE TRpITF TH v . 2013 44 HALIZHEE
SNDHIAHBTH D,

6) SHBOEE

2011 FFE-OATENFHENZ IV TR 7~V B e O MEPS O AR % 2013 42 & LT
7273, DOE, DTI, NRCS &R ~Oe 7T U 712k b &, < T2014 FDEA L
THRIND, BERRF v XU T 4 REDHIERHELZESE TR, HIEREICBWTE
D%EEIH DOE, DTI. NRCSZ(ZH L TWAT-D, TRENDITE TR E 2 LIl T
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REE 2323 T B,

—J7. 2012 475 UNDP % FfitéB & 328 7 BUff & GEF J5e D 3L FHLHIC X 5 # %
1300 7 RAHUED 5 FOXE 7 vy =7 &+ [Market Transformation through Energy
Efficiency Standards and Labeling of Appliances in South Africa] NEMI D728, &
BEETICBIT Do X — AL T ULOHIERBIIINETEE 2 HN S,

[f~7'v =27 hTiL MEPS LU Z ~LHEEOE AW T, BORPSHA R E (Policy
and regulatory framework). 12 it HIZXI9 2 = R/ X — W IUE K VT ~LERAE DR
i€ (Define labeling specifications and MEPS thresholds for the 12 products considered
by the DOE & DTI). Fl##& NA#MERL (Strengthen the capacity of institutions and
individuals) . ¥ & - 2% (Awareness raising campaign for standards and labels,
targeting manufacturers, distributors, retailers and end-users). B~ + BB D il

(Implementation of S&L Market Surveillance and Compliance regime), =41
7"« 3t (Development of Monitoring and Evaluation (M&E) capacity) 737EIZH81T 5K
EREmIND,

AT s L E . TR LR — SR E
20084F IHJ)LX—i% (DOE) DE A DERIEHL

R EI SN JLFIEMEPSD E i
- BB LB DIETE (NRCSERFI 4 B

20124 ELTHEE)
(F5%) R RBOBEL L

5B EISAILEIE . MEPSD E iR Al
20134F SNV ERE., TRILF—RIEE
(F5E) HIEDEST B
20144 E

335 ASHBOBRA Y a—)L

336. HIRILX—XIEE

7 BUF IR 10 R, TIEBRAIL 3G E ) (EPWP) O FCRIE DA v 7 ZE{iFICE
BOREEITOTEz, ZOHBEOHEIX, 1) IEREFTHEFEAOANDOFEEITISZ
HZ &L 2) 2010 FIFA U—/L RH P12 b2 L, BLO 3) 2004 475 2009 4%
TOMMIZ 100 H ANDKREEZENTDHZ L IZH D, EPWPICL W Eish7=7vy=7 k
DN DT, ZOBEEDOOEDIZ, =X F—0 X VA RMEHICO72N D =R LF
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—FHFEOUEE-ITHEY— X 0RME BT T D, BUFIR. £O7T X TH EPWP
O—BRTIIR Wb DD, BTEBINNER L8 A T 407 R 282% 07
LD THDH, ZNTETEMBELZLO TRV, MTICBIT 2R EOME L =T b
DOTH D,

(1) L¥B L UwEEERM

Eskom %, [ THAFFEGE ] (IDM) O T T, =R —0O8hRA e Hili 2 L d
BIDIA YT 4 THGEZ DN OO EEER L TETND, EES— 2
TRVl | FNE A, FiADT Y M AR LTE D OB R
NVTENT LN D THD, FEN—ARKIE, KRR ERENEXET 0V =7
MZOWTRGIE L TV, 34EMIC30GWh 2B X 2 H T A NKRISND Z LWRM L7
> TN 5D,

ESCO 5 /L : 7uy =7 FOHEN 1 MW 22 5. BEOEEZNM -0 7oy
=7 ML L TWD, BRSO HVE, Bk SE, BIEBADE T RLX—&
IZxf L THbibd,

AT 4 THERERHAGE (Standard Offer Program - SOP) : “F H %5 E R (16 FERE)
ICHZERETEEBE SN (T2 5 Eskom 75 OB ENER Siz) = F L X —432xt L,
Hifff Z L IR L — | (42 - 120 ¢/kWh) ([ZEESEBEH SN 5542 3 5. v )l
Thb, 7aV=7 MEBIZ50 KW 225 5 MW O TH D Z ENNET, HIEA NS &0
HETOM®D 6 KD 2RFETORENPIRE 2D, HROTHEHIT TS ORGP T
b5,

fEAERLE,  (Standard Product) : FEZNER A H &2 FHATICAGR 2 2 T2 E DR L iE & Ha x 7=
fER L LCElR SN TR LET X IR L, FANTERE I, AnEHeE 339 &
WORIETH D, ZOBEERIL, 100 kKW % FEIZFEIC L CREE 52 5P HiE T v v
=7 "RRGE TR TN D,

T¥Ex R LX—2h% (IEE) #HHE : Z4U% UNIDO & 4RI FEMEEm T, EHEEXE,. =X
V¥ —4H, UNIDO, SECO (AA Rikit /) - BA%E) LU DFID (EEEBRBIFE®E) 233k
FH&EL WA T ry=r FThd, NCPC I, MYikstEilcS N 2 REHM (ST
BERL T R LR —F - BEEAZITH LN TE D) DE¥ELNA— =22 & T,
TRVR—=RIVA v T ¢ TR - ET S,

BB IOBIA v T 7 BA BT 4 T RERAT ST R0, AT
BRED 12 LERELTWD, Z0OA v rT 4 7d, TR AXF—2h R ETE & Hiff~
DEEIKTHHDOT, TRAF—RIZ L DB =X —EITx L, BB
DIRNF—EEEREZRBD DL, EWVWIHIBDOTHD FEEILTZA 2T TR FA AR
TARNF—EEIZOWTHE (121) LTWD),
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T = px X3 b4 (GEEF) @ PEEEBAF AL (IDC) & KIW (KA Y BHFEERTT)
OfEFETa =7 RT, 5000 7y RETHY 7 ha—y (FI74LbL—h 2%) BNTXR
IVFR = RACE & FE i DRI L CTREERT0h 5

fE3E A R b E s (MCEP) + Z4Uid 2012 4F 6 2 FEE S/ 3EmR ¢, 587 > K%
TOEEN, HFOREEZ DR E X5 B CRERZRONBEICEET D &%
BT 570 HEESNTWS, SIEEDOKNOOE DT 17 — i - Bl ik ED)
4 NdH D,

PRFEFL © BURIE 2012 FEEFE TREFHEOBRIC, KFPHER AL EATL2EBMPH L EEHEL
Too THUE, RFEBEBINT 2 E L ZORBFTEIONWTOE X FERE® 7 ¥ —ITRT
HIUT, TREFEZEOH TREINIZLDOTH D, HilibOPEHEICKTT 284X 3 Tl
FEhi STV D,

(2) EEEM

R TEIENA DOm0 8 Tlidd 508, FRERITHBEAIC LIz > TRy, &
ENTNNRER ST b0 THLIZ ENL IHHEOA T4 T2 b o TaTEMET
HOITEHE LN TH D, 72720, RO 2OOFHEDEH TN D,

EEKBHEEAKZE (SWH) JEEFREFE © 2 400% 2008 452 A &, Eskom 2VEHLG 5 5
BT, AREZIT 2 SWHEBOBREICOWTILREEZZITHZENTE D, ZOFHBEO
7o D&%, NERSA 7K DSM TH. HHLH S 415, BURFIE, 2014/2015 4212 100 T A
2019 4F E TIZ 500 H B DO EL HIE L L5, [KEV AT ABNKFTEEE, £i-m
JES AT AR EFEE B ERRICEZ LN TWD, 201246 H 6 HIIIE, 147,906 5 DX
JEY AT L& 46,957 BDEIEY AT ANEAFHTH D,

CFL m—A 7 v b @ 2L, R AEEEREZ . FIZEORE /NS AT & A5 &
WO RETH D, Z 9 LIaOsT s, AEGEER & EECagifi S, AEVERRIIREIESN S,
HREETH ORI, EICEETHICETOM TN D, DSM 205 DO¥ e & JRFEBULADL 2

fm?:?%@%é@—%kbf@%éﬂfwé 2004 N5 2010 EDORNEE 7 2R T
4,350 J7 flfl &> CFL A3Mik#a & ZHIT k5T 2,006 MW OENEFENEHIR SN TV D,

(3) HwEHsme
N LAY ZHE, IARATNVY . LU M) TEBIOEEZERE (O.R. Tambo) Z 55
EHEHETH D,

N REE (BRT) : U b LA E, THNORFE IR Z D ms S Ak L0 fi5e S
b, ANRATVIT DY AT KITTIEBEHBL THWEINRERTHD, E7L YT
(Tshwane) O A7 A, 26 (EZ > ROE4T 80 & 1 OIEREIZ 51 [EAT D= 2 8%\ %
V) EHE T, 2012 4E 7 Al I%#%%éﬂtom®mpowf% r—7%9o0 Tk
FTYL s Aw— k| FHEE WV o2 AN S AT ARE I TN D,
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N T EEE R ERE  CUE, BT OFRTRLAONEELTEY ., RFOHLH
THHIHIRICHB T 2 EmBEEKEZEEL, HioemBER s MR TV 3ETH D, ™
77 A AEEKE AN (SANRAL) 1% 2012 42 7 A, TEKOE{EIZ X » BEIFERIT 50%
LM I LR RTW A,

PREVN D OFE - m p LR —FII 5T, BN EOBREIEMEL R L—n 5 OEAZ IR
L7z, ZhiE, 2017 4F 7 AECIZEEND TETH D, 87 OA MR ER (RUHAT)
TR — 1 2 Z24EL TV 5,

PREHEH IR FERL © Z OBIAIT 2011 AFICEA S, 2 TOFHECHEHA SN TNWD, FHED
Y5, 120g-COx/km LA EHEHY T2 B2 % L C 1g-COxkm 247- 0 R75 OFLENFREINL D, ¥
TIVFk ¥ THE OB 1759-CO/km LA EHEH 5 BTk LT 1g-COz/km 2472 Y R100 DOFL
BRHIND,

3.3.7. JYy—>vxa/z—

7 CIE, FRltrlRE Rt 2B L, k7 ) —r o ) I — 1T+ 52 L 2 H
e LTEMsR 3Bt S 4T 5, 2011 4F 11 AIC, [RHCRHE S 7z COP1T Idh b T
DEA 78 2011 #25 2014 %% 1 7=—AX L7325 NSSD1 (National Strategy for
Sustainable Development and Action Plan) #%# L., ZO—SH&AH LT,

[FIE TR, HTFEROTRIEIZAE S KETEYE, A RO O 5 KI5 Y,
REMORHLE ., BEZ OREMBEZIA T, SBRORFREI o TR KER
FIEE 20 2%, £l MT7IEARIGBEIKF LIcm RV F—HE D720, ARk OMH
(X DB RA APHENHEIML TV D, £ LT, 1994 FEDRFAE S ENOEIRE K
ML TRY, AUENLRATIBRGED, ANBPRESRERRMELE 2> TEY |
COWENEELRAEL 2> TND,

T, A 2T TG~ OAEE T L BTEA ORI, ROB RS L, A%
DREF RN > TR A E NS T 5L ¥ —FIECBRBE I £ 5 R4 kT 5 7
DI HHETTRE R BIR A L. /) —=3 ) I —~OEiE B L LTS,

BARPY 2 BOR OfEHE, 2002 I F AT L7 CRME S vz WSSD  (World Summit
on Sustainable Development) (235 T JPOI (Johannesburg Plan of Implementation)
DEIR SN2 L 234 & L <. DEAT (Department of Environment Affairs and Tourism,
BLDEA) 23fls&7e> CRtA S N7z, DEAT (X, 7 ORERET. ENORIERBRE & O
T Uy R T =70 OBBIES (UNDP, GTZ) O ) D T T, £t rlRER B D728
DMK DORRFI N TONTZ, ZOHRT, ET7TENOMS, &, &, FIeOBmIZ OV T
AR EM S, PREREETREASOREZEKRT SO0 EE OB ThiT,

29 LIzisfiZe st 2 £ 2. DEAT 1% 2008 412 NFSD (A National Framework for
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Sustainable Development in South Africa) ZWRiE, B 7 IZI 1T 5 Rifi rlRE 72 B3 DA
EEYE (Vision), 9 DDJfH] (Principle) ###/~rL7-, £ LT, BRI RN ZXE2EHT D

T2 8IZ

UTO 5 o0 AEAEE LTHEIT WD,

Fifot \TRE 72 BAJE 2 HEE T~ 2 72 O IZE TR O & S A7 FHEIRE & BOR FE iR 5 D
sRAb

A RER DHERF & D= 72 KINE IR ORI

A 2T T OGN ONEEE I & 2 Fifi il E 7R e i 58

Fifoe vl RE 7o JE I BREL O FE A

SR, =X — itk O s, HIV/AIDS 55 O FHREMTAY 22 38 ~ o st L

2 LT EABEIZOWT,NFSD TlE, 35D 7 = —RIZHTFTCEBT A LIt/ > T

WD,

7x—X1 HET7TEWNICET S ARERBRICT 2 IBEOME E BLORE (NFSD

DIKRTE)

T x—X2 BIEEERT D700 BRITEFEORE & % (NSSD O E)
7 x—RX3 ATEEFEOER, BOROE=XY) 7Ll Ea—

NFSD Tix. £ rJrE/2BAZICEI LT DEAT N EE 35 L LTEBY ., KEmEFD NPC
(National Planning Commission) & 3L CREMARITEIGIE AR ET 2 Z LI > T 5,

E N

FBORZ ST DHT0RET 2 8lg, FHElZ NFSD O BIEZ M AAA TR & 72 %

FOWHFETIRN T 2 Z &ic/e D, T, DEAT UAOEITIC S, Rl lE72 B
BT 28R 2 RET HHLEENBLESNL TV D,

NFSD OAFE%, M7 IS8T Rk rlBE e OMFHE 7 = — X 21287 L., 2011 412
NSSD1 R EENT, ZDNSSD1iZ,. NFSD D7 = —X 2 |2#4 L, #BiFfbn- s
BT D 72O O BARRY 2 TEN R & 22> T 5723, NSSD 11281 5 EAFEIZUL T XL 9
W AR I TN,

Ffot rTRE 7R BRIE A HEME T 2 7o OIZA TR DR B ST FHEIR E & BUR E A% o
fb

AEHESR DRERF & Zh =M 72 RIRE IR OF]

T —rxa) I —~Dlnifk

Bt nlE7e a2 2 =T 4 —DOREE

RAELZ B~ DR T2 K

ZDRINT, KRz ) —rxza ) I —~0ifigiia HfE L T, LLTF D X 95 22 Bk oo 52 i )

oD,

® JU—VELT T8N (7Y —rEeNT 4 v T E %)

® FHGR[RE/RASMOMEE (F— X7 N, AV U L HAE EV, PHV ~i5i)

® JU—V TR F—LHIXLX— (MFEL FHEUTEZRALX—DEHEA, K

BN K e D AR B AL R)
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KIREIROHiR) & BB A 50 1L

Rt TREZR I B B OFAT (BIEW O35, )
Rt ATREZR 2, MREEA~ D HRHR

KEH OROFFEEH, 30T TORMMH DI
Rt \TREZR M E & AEpE (EPEITIEDEE . BAN 58

O LERIEE U T, AL 7 —rvxza ) I —pEETOEFERM., Hif
PR DEtE, FEWSOAIEABIFR STV D, RE S 7z NSSD1 1M & % S5 B
Wi, S%AIRR Z D NCSD (National Committee on Sustainable Development) @ T
T;@ﬁméﬂé NCSD %, M2 U7-#§BI & UCAIRR S, M 7230 D R Al RE 72 B &
YT 5, £/, JRFHOBERZEHET 5 2 L 1T/ 572, NCSD 1% NPC R°EH T & DO
. OBOROHEWEH, KOE=F Y U7 E2TOMBELERDZENTESN TN,

29 LIkl R e B 2 B TSN ER, M7 Tl —rxza /) I —RNE5%0ORE
FAXRIROAED 1 D& L EMIT LN TWD, £/2, M7 TiE, ZU—rxa ) I —0n%
FRRICITVMLESIT N SINTEBY, BREFERED KT A4A =D 1oL RoTW5,

NFSD1 & RIEEIIZFE I N7~ NGP (New Growth Path) Ti, RIKEROEHSLHA
AJRE T R L — R ORI L o T, 2020 I HIE /R ESE T 30 AL 2030 4EIC
40 T NOBEZEEMZAIHT 5 Z ENEZEE TS,

ST, ZORMAMO BAEZENRT D722, BUY., EXEN. HEEENR7 ) —r =
2/ I —WE (Green Economy Accord) (26 & L“Cb\éo IOAETIZ, YUY —rxTa)
—IIBATTATDIC120a Iy AV MIEo THEREINTND

KIGEVEAKER O K 2 i (2014 45 FE TIZ 100 A % 5% E)

7Y —rxra ) I —~DEE LK

AR LY —DEdE (IRP ®BETH D 2016 4£F£ TIZ 3,725 MW # A)
TR F—ZROYE (3L F—2hRENE O B R~ D 55
BEEEM O G, BAHOMREE (2014 FI12 Y A 7 VHEE 51%FE THl & LiF D)
A RO R I

7 ) —ra— L iR (CCS OHABRFE 2 hnik)

1A K T8 BT D&

R 2> D O R RSB HEHHI (A8 @i R O F i)

BRI O M&ME%ﬂ@ﬁﬁﬁﬁ

7Y —rxa) I —~OBITIC K DM OAIH
COH?@W%&7¢H~7yf

ZOWEIZ. ZMFEROBHINC LV FE Iy M A MEERT D720 DR 23 FhE S 7
%o [AIEIC, R NE=2 ) T &5,
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4 IRILX—FHRTH

AHECTITAARAT RNV —RBEMREFTO =R NLX—FHRTHET VEEIZ, ETVICE
ZONDEEXRIERFICED REND LSO TV FICHESE, 2 X VF—FHE T
WF 2Ty — e LC THE7 ) HaFich A~ RSN ETET VER®ET 5, it
BETMIZEMRATE 20, BEFE TORKZFLIF —HEEL N R FLF
—fiaEAE THT 5, TV ATHERNS TH7 ) HEROBFEICESEIRESND,

Flo, TRAX—BORBEBIZAET L5, B obdsrF 4% M7 ) EHEfR
L ik LIERRT 5,

BE . SER| HNEEH NEEH
GDP, &1, e
AR, ABL—bE | TRLF—BEEROH) |
DIFRILF—FE = f (A, TRILX—(HHE)
i | | IRLE—BE - (TrLX—EEL) « (EEEE)
- . | TALF—BE = (AR x
Baroly—ds (el %) x (384 H)
HEETIL UFUA DR s sziroaw
BT AL — MR e BEITLE A
ZEHMX ZEIRILX—R 3 T EEHZHER HIr%)
. & ; &R R
I AL dmmmm (57 H BETRIALF—E) ‘
KRIRLF—E ; REHE 1
“HbRFBHE

4 4.0-1 =R F—FHETHOF

X 4.0-1 ITIE= XA F =T TRIOWRNZ R T, SMEEEE LT, RERE. A0, Al
it % T AN X —BRET NMIE 2D Z & T, =X VX —HEE, R RL¥—
G i, CO HEHHEDRFRMZHEFHT 5, BED b Ly REOESHORFHKESS A OO s
LIZHS FFRHERT %2 BAU (BusinessAs Usual) 77— A &35, —J, EIZATRLF—IC
5T U AEMET LI LT, BT —r —RABT 2RI BTV BAU 7
— A L ST S,
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41, T—RNERUVETILORR
411. T—HINE
TR LNV F U AREICHT T, U TFTOEBIZOWTT —H ZINET 5,

(1) =RV F—NRT U RT—H

T RLFX—F —H L, IEA (International Energy Agency) @ “Energy Balances of non-OECD
Countries” |ZEK SN TWDEHET OFT —X 2 HN 5, KT —H X, —IR=FNAXF—4EG7
RAETREE TOT L —HH O = 1)L — i & ;ofﬁméhéo&k\%%ﬁ
(X, PEZEECFY. IEEEPY . FEEM. EBIM. MM, 2o, Em X —E
FIC SN TR Y, EEMPIIEM, (b7, BA L b, FEERER, JL3E, #X, Zofh

(25 éi{LTb\é 723 2011 AERR D FCHIAFEIE 2010 4ETd 503, 2010 4FD = 1 )L ¥ —H %
BOT =X ZREEN RSN D720, MOFREZ R 5B ILRIE 2009 4F L3 2,

(2) =X —{fits
TR~ DT — X X, IEA DO“Energy Prices and Taxes” DT — X # 5, 728, &
IR I PERE & FEMIZ I TV D,

(3) ##. AR

AN 15— % X [E# > "World Population Prospects: The 2010 Revision” % . ## k& R i
“Integrated Resource Plan for Electricity 2010-2030, Revision 2”123} 24 E % BAU 77— &
WZHWS

(4) FEIHERL
BIFER & H D “Integrated Resource Plan for Electricity 2010-2030, Revision 2” (2011 4-3 H)
& BEBIFROBIMENRZBET D,

412. ETIOFIFE

FEET AV T b U7 “Economate-macro” (HFF= =/ A FU 7 R) ZHVWTZR/LX
—TARET NVEMET D, TXNVF—FTHET VL, ZXAXF—iEKEY 2 —/b, K&k
FNAX—FEEV 2 —)b, BEHAE Y 2—b, —REZFAF—MIEE Y 2 —h DK
ENTHD (K411 Z2H), =RV F =T U AROEEDOEARATH S, Rk rLF—
W, XX —El —RERLF G L V) XA XF—HEORNICESE, T
IVDIEARREE L RERLT D, BT VNI S L 58 R RUA R O 4L OLS (Ordinary
Linear Square Method) |2 & 2 #EFH AL E &R DR S 1L D,

413. LFUFDOEE

BAU/f AuHERE L, BEET AR OBEREr — 2 2REST D LT, BRESTE
— 77 .BAU 7 — A |ZE IR B S & 2 A0A AU T2 BAU-IRP 7 — 2 4 5% &9 5, BAU-IRP
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e ARHEARELE LT, ARV X =T — A Z5E LE T REBURIC X DA = /a3 5 Lk
KT D56 DORMETRNVF—HERE, —R-RXLX a8, COHEH&EA BAU 7 —RX &
s %,

7p¥, TIIMIRE 2011 42205 2035 L T 5, KT U A E K ALLITRT,

AD. BERREE l amffitg. HBHL—b
BREIRIILF—FEETIL
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2 —RIEE
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i BX
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FIRILX— REME
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(411 = RAR TR T L OIS

F 411 r—AHRE

r—2%4 FIVADAE SHER
BAU #—2X EHE GDP : 45%/4F (2009 £ ~2035 %) BAU ¥ —RX%&~R—
BRET—R EHE GDP : 5.0%/4 (2009 4 ~2035 %) RELTBERE
BRRT—R EE GDP : 2.2%/4 (2009 & ~2035 %) RIZKDRERESN
BAU-IRP 7—X “Integrated Resource Plan for Electricity 2010-2030, Revision

POFHEEEZR—RICEFHFEE. BERBEIRIILE—HKE.

RATARNREEDEAERTE BAU-IRP 7 —R %
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42. BAUT—RIZE T B I RILX—FHREIR
421. HIREH

[£]3# ?>”World Population Prospects: The 2010 Revision”{Z%-25< &, AH 1% 2010 4ED
5,000 5 A7 5 2030 FE121% 5,420 5 N, 2035 F-21E 5,500 5 NETHIINT 5 (X 4.2-1),

28 GDP (%, 2010 (21 1,870 f& USD (2000 k%) T 5723, 2030 21T 2.5 fif
7 4,640 fi£ USD (2000 #=ffi#%) . 2035 4E1Z1% 5,750 {& USD (2000 4-Affis) (284192 (X
4.2-2), 7235, 1990 £ 5 2009 4 £ TOEFLEMOERT 2.6% TH 5723, 2010 4£50 5 2035
FFE TOFEFLEMOERIL 4.5% Th 5, National Planning Commission @ “National
Development Plan Vision for 2030” (2011 4= 11 H) TIi% 2030 FFI2K#EHE % 6% (2010
H1T 25%) FTERTFSELAELZBT TRY, TOFEROLDOITIT 2030 FiTBTHFE
GDP % 2011 EDOfFLLEE LR UE e b7 EHEFF L T D, LTa-> T, AFEICE
F 558 GDP OFH7EIE “National Development Plan Vision for 2030”% /0 L E[r] % LX
NTdH D,
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FOmmE (4 B) 1E. 2010 4ED 79USD//S L L HE 2030 41T 177USD//S L L, 2035
FZ1X 201 USD/IN L VE T ER T2 LHEET S (K4.2-4),
B, AL — NMIREkICHY e 7.26ZAR/USD THEE &7 5,

(100 BAN)
60

oo 554
50

40

30

20

10

1975 1985 1995 2005 2015 2025 2035

42-1 ANOORBEL
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10 {8 USD (2000 Z{fi+&)
600

500
400
300
200

100

1975 1985 1995 2005 2015 2025 2035

4.2-2 FFE GDP O RiE L

(1000USD/A)
12

104
10

2 r 2010 &

0 . Y B A M A

1975 1985 1995 2005 2015 2025 2035

42-3 1 ANH7=VEHGDP D HEL

(USD/bbL)
250

201
200

150

100

50

0 T T . Y B A A A

1975 1985 1995 2005 2015 2025 2035

4.2-4  JFUHAMAS O g L
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422, FHER

1) = x/LX—{fhik
PESE B A& 1X 2010 4505 2035 AEI2HMT T 3 5.
2, YV U ROBHIL 2 FIC ER TS,

FREH ESMERSL 3.5 51272 5,

(ZAR cent/kWh) (ZARIL)
300 50
«Electricity (household) | 45
250 | 40
200 | 35
30
150 | 25
Diesel— 20
100 F----mmmm e A Gasoline— ~ 15
N R 10
—Electricity (Industry) | 5
0 ] T o v | 0
1975 1985 1995 2005 2015 2025 2035
B 1990 2010 2035
EZXREAR ZAR/KWh 0.07 0.32 0.94
REREN ZAR/KWh 0.15 0.74 2.65
AV ZAR/L 1.20 8.14 14.02
i ZAR/L 1.11 7.36 13.79

4.2-5 T )LX—Ak&

(2) BENEHMAAEK
HEEMRA E5IL. 2010 20 790 HHENS 2035 4F121X 1,550 FEE THEINT S, 1 A
B0 OIRFEEHIL. 0.16 B D 0.28 BITHEINT 5,

thousand per capita
18,000 0.30
16000 |- - - - — oo
2 0.25
14000 b - - - m— oo ]
12000 b - - - — oo 4 0.20
0o J
1 015
8,000 W
6,000 | 789 4 010
4,000 ;/_’_JhOwnership 1| 005
2,000 |
0 L A I A L A A A A B A B A A A A A A o W o [
1975 1985 1995 2005 2015 2025 2035
1990 2010 2035
HEBERFEHK (100 58) 5.2 7.9 15.5
1LAHEYEHBERFEN (B/AN) 0.15 0.16 0.28

42-6 HENEEAEE
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(3) Mz F—FHHE

PP = R L X —FEEOHB A X 4.2-7 [T~ BEIL 2009 4F 61 Mtoe > HAFER
2.5% THIN L. 2035 £EI21F 2009 DK 2 50 115 Mtoe (272 %, 2009 4EIZ 31T 2 BT
= TIXREZREM 35%., BT 28%. FEERLM 15%., FBHM 10% TH D23, 2035
FITITENZN 28%. 29%. 18%. 1T%IZ72 %, EFR T /L —{HE BTN 528,
FREE P M DL COMUMNR KX T & RS TH D,

KRR L —HEEE RV R D & (X4.2-8), 2009 FEi3A K 31%. A
39%. 11 29% THHH, 2035 FITITH % 25%., 41%. 34% & RFHEICLE D By 7
MZEBENOT =7 O, ABEAA GO L 2 EfEE P oA 2O O
g cdh s,

(Mtoe)
M Industry m Transport @ Residential m Commercial m Others 1 Non-energy Use

140

120

100

80

60

40

20

0
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

FBRUE (WHF) 27 (%)
1990~2009 | 2009~2035 2009 2035
&5t 1.8% 2.5% 100% 100%
EEIRM 0.2% 1.6% 35% 28%
EEERFY 2.7% 2.5% 28% 29%
REHM 4.2% 3.2% 15% 18%
XA 4.9% 4.7% 10% 17%
ZDih 1.7% 1.8% 5% 4%
FEIRILF— 0.7% 1.0% 8% 5%

4 4.2-7 PRI T FoL F — 1 R
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(Mtoe)
140

120

100

80

60

40 |

20

0

m Coal

Qil W Natural Gas

Renewables

Electricity

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

FEHUE (W) 227 (%)
1990~2009 | 2009~2035 2009 2035
&5t 1.8% 2.5% 100% 100%
Aix 0.8% 1.6% 31% 25%
Al 2.5% 2.7% 39% 41%
RAAR - 0% 0%
BAEAEIRILE— |- 5.0% 0% 0%
5P 2.1% 3.1% 29% 34%

BN LB & PESESM (X 4.2-9 ZH) DK 2L X —{HE &ITFEER 1.6% THN

X14.2-8 T FAF—JFRIRHETILF IR E

T 5, AT 3.6%/4F, BNL2.3%/FETHINT 205, ARIFHIEICE &% 5,

EERM (X 4.2-10 Z2 ) Ofgfk = F L F—HERITFER 2.6% THINT 5, HEIHED) K

b EERZEFETH KT D,

FREFRM (1} 4.2-11 Z2/) OFfE = L F—HEBITFER 3.2% THINT 5, &

B RDORBENHEIL FEFID Y = T 1% 2009 4D 39% 755 2035 F121% 45% 2 F THEKRT 5,

HEHEM (X 4.2-12 2IR) ORIV X —{EEEITFER 4.7% TIN5, FEM &

FIREICES I DY = T 0 43% 05 4T% IR 5,
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(Mtoe) mCoal m Oil

m Natural Gas

m Renewables

m Electricity

35

30

25

20

15

10

0

29

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

FEHUE (W) 217 (%)
1990~2009 | 2009~2035 2009 2035
&t 0.2% 1.6% 100% 100%
Ak -0.4% 0.5% 49% 36%
aH -3.8% 3.6% 5% 8%
RARHR - - 0% 0%
 BEAREIRILE— |- - 0% 0%
Bgh 1.7% 2.3% 46% 55%

42-9 PEFEIMNIIRIT D=L F—FRIRE T 2L F —HE &

(Mtoe) H Coal m Oil M Natural Gas m Renewables m Electricity
35 33
30 28

25

20

15

10

0

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

FEHUE (WHE) 217 (%)
1990~2009 | 2009~2035 2009 2035
&% 2.7% 2.5% 100% 100%
Ak -100.0% | - 0% 0%
aH 2.8% 2.5% 98% 98%
| RRAR - - 0% 0%
 BEAREIRILEF— |- - 0% 0%
£ -0.6% 2.8% 2% 2%

X 4.2-10 EEEMICBIT D= R X —FBIREK T 2L X —THE &
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(Mtoe) mCoal
35

QOil

M Natural Gas

Renewables

Electricity

30 b o

25 |

o J

15 +

10

0

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

FEHUE (W)

7 (%)

1990~2009 | 2009~2035 2009 2035
&t 4.2% 3.2% 100% 100%
ax 6.4% 2.3% 55% 44%
Al -1.0% 5.8% 6% 11%
RAAR - 0% 0%
BAEMEIR)LT— - 0% 0%
Eh 3.1% 3.8% 39% 45%

42-11 FEMBMIZE T 5 o1 F—JRHIRAE = 1L —{H &

(Mtoe) mCoal

QOil

W Natural Gas

Renewables

Electricity

35

30 |

25 |

20 b o

15 +

10

0

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

FEHUE (WHE)

7 (%)

1990~2009 | 2009~2035 2009 2035

&5t 4.9% 4.7% 100% 100%
ax 5.3% 3.5% 42% 31%
A - 6.1% 16% 22%
| RRAR - - 0% 0%
BEABEIR)LE— | - - 0% 0%
Bh 2.9% 5.1% 43% 47%

X 4.2-12 2EBEHPICBIT 5= R X —HlKET R L X —HEE
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(3) BEE &

7 (X 4.2-13) 1% 2009 D 2,470 (& kWh 7> 5 2030 4E121% 4,420 /& kWh, 2035
HFT1E 5,130 fE kWh £ T, 43 2.9% THINT 5, BB AERTRET RV — 03804
HHDD, HIRKDPEEREBIRTH VD Feid 5, 7k, K TPHKESIL, “Integrated Resource
Plan for Electricity 2010-2030, Revision 2” (201143 H) ORBEL L IFFERETHDH Z
LMD,

(TWh) mCoal Oil  mNatural Gas Nuclear Hydro Renewables

:

600

500 | #F B (X "INTEGRATED
RESOURCE PLAN FOR
ELECTRICITY”, Revision 2

400

300 f-mm e

200

100

0
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

FEHUE (WEH) 217 (%)
1990~2009 | 2009~2035 2009 2035
&t 2.1% 2.9% 100% 100%
Ax 2.1% 2.9% 94% 95%
Al - 0.0% 0% 0%
RERH R - - 0% 0%
BE¥AH 2.2% 2.0% 5% 4%
KA 1.9% 0.0% 1% 0%
BEAREIRILY— |- 9.9% 0% 1%

X 4.2-13 FEEE&

(4) —kr L — G

—RE AT G R (X 4.2-14) 1347 2% THII L, 2009 4£0 130Mtoe 75 2035
FAZIE 228Mtoe (2782, AMTENMETCD ZLICED, ARDT =T 2B 79%05 T5%~
EWHT D,

(5) CO, it &

ARD RNV F—HIEOTFE R R LT —HTH KT D Z EnD, COHEH&E (X
4.2-15) HIRERICH Y 2% CTHIING 5,
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(Mtoe) m Coal
250

QOil

M Natural Gas

Nuclear

Hydro

200

150

100

50

0

197

Renewables

22{3

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

FEHUE (W) 227 (%)
1990~2009 | 2009~2035 2009 2035
&5t 2.6% 2.1% 100% 100%
Ak 2.3% 1.9% 79% 75%
Al 3.7% 2.6% 16% 18%
RAAR 2.9% 4.1% 2% 3%
BE¥Ah 2.2% 2.0% 3% 2%
KA 1.9% 0.0% 0% 0%
BEAREIRILY— | - 8.6% 0% 1%
X 4.2-14 —wR= X — G E
(Mt-CO) m Coal Qil m Natural Gas
900
800
700
600
500
400
300
200
100
0
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035
FEHUE (W) 227 (%)
1990~2009 | 2009~2035 2009 2035
&5 2.6% 2.1% 100% 100%
Ak 2.5% 1.9% 87% 84%
A 3.5% 2.9% 11% 14%
RAHAR 2.9% 4.1% 1% 2%

42-15 CO,#EH &
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423. COHBEHEDERSH

FHBRAUCES L & CO e &I GDP IC = L F— AL & CO HEH R AR U2
LTRSS (TR,

CO2 E

CO2= X
E

x GDP
P

MORTR S &, COz P EDHIMITREF R RICT RV F —[FIEADOZE/R L CO;,
PEHRE DL RE R L2 D L 72D, 1990 5 2009 £ FE Tk, B lERITFE T
2.6% THIM, =3 /L¥ — AL 0.1%/4F CTUE, CO HEHREIIARLETH Y . &it 2.6%
IET CO BEH BTN L CT& 72, —J5. 2009 £ 5 2035 4F % Tix, BAU 77— A28
DT OREFERRET 4.5%/M4F L HE L TWD A, T3 X —FHEMIL 2.3%/4FETWHEIND,
—REFNF MR OGAR Y = TIXFIFED SR LD CO HEHRE L ED B 720,
L7235 T, COHEHEIT 2.1%/4F THINT 5, =R/ F — B OUER BN R E R %
EEID 72012, COp HEH EDHMZ N HET 5,

billion USD, toe/1000 USD,
Mt-CO2 t-CO2/toe
900 4.0
3.58 3.52
800 [ © 35
700 | CO2 Coefficient 786 3.0
600 57
25
500 | 439
CO2 emission g 4 2.0
T e
415
300
200 | 110
100
0 R
1975 1985 1995 2005 2015 2025 2035
(p.a.) 1990~2009 2009~2035
Gpp 2.6% 4.5%
IRJLE—REA -0.1% -2.3%
CO it R %k 0.0% 0.0%
CO; #¥HiE 2.6% 2.1%

%] 4.2-16 CO, HEH B D E[K 4347

424, ITRIX—[RER, EHYE

FA42-1IZHETICBIT 5 R F— &L O CO e &%t GDP Witz <1,
— kT L X — G B O GDP M 1990~2009 4F % TIX 0.97 Th 72735, 2009 4F
~2035 £ F TIX 0.46 |2V T 5, ZHUEIR T OREEMEE NS ZREEE~D Y7 bR HEA T
WEHZ L EBTEAPHEA TS LEARL TS, £7-, ¥ 4.2-17 IZ T R X —JFHEA D
EEs b2, X 4.2-18 [Z= 3 VX —Dx GDP #AMED EE 2R3, fhoiRIE & [F
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FRIZH 7 b = VX — AL EMERNIC S 5,

F42-1 M7 ORINE

GDP (p.a.) TPES (p.a.) CO; (p.a.)
1990~2009 2009~2035 1990~2009 2009~2035 1990~2009 2009~2035
BAU 2.6% 4.5% 2.6% 2.1% 2.6% 2.1%
(TPES/GDP) (CO,/GDP)
Elasticity 0.97 0.46 0.98 0.46
(toe/1000 USD) = 1990 m 2000 2009 m 2035
2.0
18 |
16
1.4
12
IND: o > K
08 AFR: 7715
0.6 BRA: ISP
- CHN : sr[E
MEX : A¥< 0
0.2 IAF -7 2UA

0.0

SAR IND AFR BRA CHN MEX

AT 7 U OENT T VT MR RV —T 7 b Ly 7 20117, H AR T R L X —REIFSERT
X 4.2-17 )L —FHALOFE B

W 1990~2009 m 2009~2035
2.0

18

16

14

12

I I 1 | 1 I 1 I 1 I
| AFR BRA CHN ME.

HAT : 7 LS OEIZ T DT RT3 L —T 7 R by 27 20117, B AT FL X —R i HFFeT
X 4.2-18 — R R/NLF— 4G E D% GDP )M [E B L

10

0.8

0.6

0.4

0.2

0.0

L
SAR
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MO0A%RELRDEN) ZLEERLTVND,
(Mtoe) Low GDP ——BAU —— High GDP (Mt-CO,) Low GDP ——BAU —— High GDP
300 900
800
250
D3 700
200 600
500
150 30
400
100 300
200
50
o
0 A B A W A A 0 NN NN |
1975 1985 1995 2005 2015 2025 2035 1975 1985 1995 2005 2015
(p.a.) GDP TPES CO,
GDPL 2.2% 1.2% 1.2%
BAU 4.5% 2.1% 2.1%
GDPH 5.0% 2.4% 2.4%
BAU/GDPL - 0.37 0.39
R GDPH/BAU - 0.60 0.62
GDPH/GDPL - 0.41 0.43
42-19 —RxpLF—iGE L CO HFH B DR ST

425 ERELSH

419 1T~ F—ffEE L CO HEHED X GDP BE /S OfE R 2771, ma &
HIZH 0.4 Th D, 1T GDP 2 BAU 7 — Rk LT 1% RX WA T R LX— &
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43. BAU-IRPT—X

BAU 77— A Tld, BIEREH D“Integrated Resource Plan for Electricity 2010-2030, Revision

" (IRP) DF {ﬁfﬂﬁ%ﬁrﬁ%%‘ﬁ LTWRNZ LMD, FEEHPIOREMERIZ F L FTD

?ﬁ%é"ﬁ@%b’(ﬁm# W5y 56O D Wil LIz > T\ b, EIRBEAREE A LA A AT
— A% BAU-IRP 7/— X & LT, BAU & DL %179,

431. HIREH

2009 FIZ BT AR EBEERIEAR EIL 4,400 7 kKW TH Y | IRP Ti 2030 41249 9,000 17 kW £
TOIERAEFHE LTS (1K 4.3-1), F3EITBAED 180 17 kKW 725 1140 J7 kW ~,
BUEFAE D IEWE S5, KIGCHE, KEEEIERE (CSP : Concentrated Solar Power) 134 %
920 77 KW, 840 J5 KW, 120 7 KW OFE[TH D, Fiz, RKIRHT AL A R A 7 vT)
AB—E %237 T KW Z5HH L TW5, —F, BEEEIEO T =T (X4.3-2) TR L&,
2030 I F /)38 HE 20%., KT 5%, JETI 5%, KBEFEE 3% EITHERTHZ LT, A
[RK 1% 65% £ THI S 2 FFHE & 72> T\ 5,

(MW) | Coal CCGT mOCGT M Hydro incl. import
m Pumped Storage m Wind PV mCSP
m Nuclear m Other
100,000
90,000
80,000
70,000 65,362
60,000
50,000
40,000
30,000
20,000
10,000
0
(2] o — N ™ < [T © ~ [ee) (o)) o — N (%] < n © N~ o [<2) o
o - L) — L) — P - b — L) N N N N N N N N N N [
o o o o o o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N N N N N N
MW) | Bk HR Al KA Bk BRA N N R¥FH | 20 =X
cc * 3 it
2009 35,590 0 2,400 2,150 1,580 0 0 0 1,800 375 | 43,895
2020 46,953 237 3,420 2,150 2,912 3,600 2,700 700 1,800 890 | 65,362
2030 41,071 2,370 7,330 4,759 2,912 9,200 8,400 1,200 | 11,400 890 | 89,532

HIFT : “Integrated Resource Plan for Electricity 2010-2030, Revision 2”12 %53 & f{i 5t
W HACCIEIH AL = ar (v KA 7/»75:/?#
4.3-1 IRPZET 5 EIRGHH

432. BRAREEHEDEE
PLEICHEASE | A TIEX 432 O LY ICTHRKIIUSO BRI EE I &EE2HEE L
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R EEIEEOEZARKDIOFEERNREET S,

100%
90% | --

80% |
m Nuclear
mCSP
PV

---| mWind

W Hydro
m Gas

B Coal

70% |- -

60%

50% --

40% |- -

30%

20% - -

10% |

0%
2010 2020 2030

HFT : “Integrated Resource Plan for Electricity 2010-2030, Revision 2”12 #5 & HEGFt
M 43-2 IRPICKITLFEEENEOER Y =7

TWh
( ) | Coal CCGT mOCGT mHydro mWind PV ®mCSP mNuclear mOther

600

500

400

300

200

100

0
(%] — ™ n N~ (] — (] n ~ (2] — (3] n
o - - — - - N N N N N ™ [s2] [92]
o o o o o o o o o o o o o o
N N N N N N N N N N N N N N
(Twh) | A% AR Al KA B A K5 NE R¥H | 2ot | &F
cc *x 2
2009 232 0 0 1 0 0 0 13 0 247
2020 304 0 0 13 10 3 3 13 2 350
2030 291 4 0 30 26 10 6 85 2 455
2035 310 1 0 30 30 15 6 109 3 513

T RISEE R BAU 7 — 2, ArpIc L REEH BN T 288 RKIOLBBEST S
Lo LET D,
X 4.3-3 EFEAHREBEHEOHEL (BAU-IRP 7 — %)
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433, ftEtiER

2035 FEIC BT A2 REEHEONR (K 4.3-4) 1L BAU 77— A TIT AR 95%., 10
4% TH 5N BAU-IRP 77— A TII AR D 66% . 1 T1H 21% . A HEZ R L —28 10%.
RIRT AN 2% L 725, ARKIIOBAIT LD 2035 0 CO, HEH &1 786M-toe 7> 5 640
M-toe F T 19% V9 5,

(Twh)

m Coal Qil W Natural Gas Nuclear Hydro Renewables

600

500

400 |

300

200

100

0
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

(BAU 7—=) : g

(Twh) m Coal Oil m Natural Gas Nuclear Hydro Renewables
600
513
500 |- - - mmm b 442 .
454 °
400

300

200

100 +

0
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

(BAU-IRP 77— %)
4.3-4 FEJHIEEE N ELE LOWE (BAU 7 —A L BAU-IRP 77— X)
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(Mt-CO,)

W Coal Qil W Natural Gas

900
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600
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100

0
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

(BAU 7 —=) : Fi§

(Mt-CO,) _
m Coal Qil W Natural Gas

900

800

700

600

500

400

300
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100

0
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

(BAU-IRP #— =)
43-5 COHEHER B L Ot (BAU 77— A & BAU-IRP 77— X&)
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44, BIRKRTUOYILOHE

BT UATIE, @hRESRFEOLELIERIZE Y EOBREDE = RHRBRIAEN
DM E W D

441. HBREBEETETL

RANEHINC L 2B X NREERILT D720, BERASL T SRBOBRET=F
PR A S D B0 BB OB b AR LT (3 4.4-1)
CEY | BEDA by 7 BROFT R F—HEE (2R WRR) 2HEHT 5.

(NEBF)  BRESA% BAEER  BRESRINE) | EEDE

e st F X reN) = RGN) O n®
14t Ft+1) X (+LN) = RELN) | )
NEE R EN) X r(NN) =  R(NN) n(N)

NEIZHF DRI IENIE= n (N)=ZR(t,N)*n,(t)/ZR(t,N)

X 4.4-1 BEEEA LFET LV (Tu—- X by T ETIL)

442, RRBEE

MR DR R 7 6 4.4-1 1R T, JIBREEEROSMIT, HAFRE LZOT — 2 BN FEL T
WHZEThHD, T—XITBEFERE. BEEAZE, B ES I ESWCHER T 5, B,
PESEGPNCES U Cldpas LI, SRElFE, 2ZBE T A%, K "EILBT 27 et X LRE
THN, BT RIRITZ RN —HEEFREMNOKFEIL > TEEILT 5,

#4410 HTE T Y ADIHGOMR

REE ABE. TULE. E#. =702, BKE (KBR). B, $H#EH
S FEERFY I7ar (ZERE . WA, OARER (Vv aY)

EHERPT RERAEAE, EYHABEEHE

EEEM E—4—, KVT

(FOERIEEHKME. €Ak, # - /STRED
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443, ERBBOHS

FokoE KkaiE, GDP, AR, EbR, #i{b=RENGHET2 (“Global Potential of
Energy Efficiency Standards and Labeling Programs”(Lawrence Berkeley National Laboratory,
2008) % Z M), ZEBRLEL 72 ERPET NI 1T D B0 H BB M B Ba EEEHER TS 2 L
PAHETH D05, HEBEM TIIF A X EREOR &R - ARRITZIRICDIE5 2 Lnb, Bk
THRATDLZLIFEZI LR, LEPR-T, HEMZT a YO R% ERIEMLL T
Y REBERBTHI LT 5, X44-2~X 4.4-4 \THEZR DO R B BOHEFHER 2~ T,

—e— Pump —— Compressor

500,000

450,000 |- 2 1Y r ,,,,,,,

400,000

350,000
300,000
250,000 |
200,000

150,000

100,000

50,000

1980 1990 2000 2010 2020 2030

ERT, ar7Lyth—E IR E 10kW HE OB
4.4-2 PEFEERPNCIT DRESR O M B EDOHERT

—e— Lighting —e— Cooling —e— OA Equipment

2.00

180 F EISEP (L RIFE)

160

140
120
1.00

0.80

0.60

020 | omm

000 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
1980 1990 2000 2010 2020 2030 2040 205Q

T EBHREE S O R
4.4-3 ZEBEHPICE T D s O kB OHEET
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2.00 2.00
180 ABE (FER) . 180 1 T73Y (RER) .
160 F-—-——-——-—-— - - - - - - -~ ———— 160 F-—-——-——-—-— - - - - - -~ ————
140 | 140 |
1.20 120 |
1.00 200 | mmm
0.80 0.80
0.60 060 |
0.40 040 |- oo
0.20 020 | mmm o
Y 0.00 eostasnasrnsreasensresessensn Braoseassaerrersst e ettt
1980 1990 2000 2010 2020 2030 1980 1990 2000 2010 2020 2030
2.00 2.00
180 | EKE (REM) 180 | B (FER) |
160 - - —-—-—-—-—-— - - - - - - -~ ———— 160 - - —-—-——-—-— - - - - - - -~ ————
1.40 1.40
1.20 1.20
1.00 1.00
0.80 0.80
0.60 0.60
0.40 0.40
0.20 0.20
0.00 b 0.00 B
1980 1990 2000 2010 2020 2030 1980 1990 2000 2010 2020 2030

2.00

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

000 b

1980 1990 2000 2010 2020 2030

E L7200 OB

VE T, BT CBHIERA IS S W R A RO I TH D,
X 4.4-4  FEREHFNZ B DHR O KB EOHER
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444, HBOIJO—PROETE

BN S DS ORI REN L 2 TIEIRORENETH D “k7r—R7 & 2035
EDOMBRNBUR OB NRIET D “RitEr—27 D2 r—2A
KT —=A7 [FETXRT ooy V2R L TN D, £ 442 |[ZIT0ERTL L e msh RO O

FHENHEEZ T D,

kWh/year

adv.

max.

ERET S (XM 445), “&x

2010 2020

<] 4.4-5

2030

r— AREER D 7 0 —NROBEDA A —

K442 ERALE mahRROBE ) HE &

P i
=131k (2010) RENE
(kWh/year) (kWhlyear)
Refrigerator 353 132
TV 187 112
Washing machine 181 132
Stand-by 44 26
Room air conditioner (cooling) 477 198
Room air conditioner (heating) 2,019 871
Lighting 48 27
Water heater 1,111 0

VE KSR R A AR K B A IRE LTV 572 0 T 5,
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445  HBIREBEOHES

X 4.4-6 |2& 7 —AZBIT2HA =R mrd, Bt — 2”7 (EE_adv) Tld. 12 Mtoe,
“RR—A7 (EE_max) TiX 15.6 Mtoe DE = XN RIAEN D, EBMMOZEM, %
JEFM DR Hite. BEIFICBWTREREZ IR T oy V3 dH D, FEMMOEEGHIE
BLREABAEELTEY . KBAEKBICL > TRET L0, XX —HEE
X L2pns, CO HEHEZ RN 22003 %,

5 -
solar water
heater
0
5 L
air conditioner
— CM
Q (&)
'_ 10 7
= 12 2 gasoline
- . vehicle
ll -15.6
20
25 L
EE adv EE _max
) washin stand-by
refrigerator machine 0%

compressor 2% 0%

4% 1% ° air conditioner
pump \ (HS)

2% 1%
industrial lighting (HS)
process 4%

5% OA

diesel vehicle equipments
17% (CM)
0%

air conditioner
(&)

gasoline
vehicle

B 4.4-6 HTRBR KT v
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45 FRATOA LTV r—ay

l X 4.5 1 IZKHNCIIT D7 — AR DO KT VX —HE R, X 4.52 12— IR=F/LF—
Hiis . X 4.5-3 12 CO, HEH &2 R~T,

PEFETF TIX NEES (National Energy Efficiency Strategy) (235115 2015 4F CTHOE = B
AT 2 Z L IXNEETH 5203, 2035 1T éz*“fﬁ@/f~x”f BAU & tb#z LT 5%,
Brg “RIr—R7 TT%DOE=INRIAEND,

P Tk, “Be R — R 1ZBW T, NEES 0 2015 E HEENER TE 5 b0 LRE S
ATz, 2035 421X BAU & bEEE L C MR —R7 T17% “eR7—R7 T21%DE =X
LD,

BT T, “BRR— R IZBWT, NEES 0 2015 E HEENER TE 5 b0 LRE S
ATz, 2035 1T IE BAU &R LT R —R” T 29% “Ie R —R7 T 36% DA T *
L5,

FREEFT T, 2035 4EIC1E BAU & Hle LT ‘IR — 27 KON “Ge K7 — A7 T2%D
W R LD, ZhiL, %%mm%@%ﬁ%%i%k%ﬁﬁm%@i*wﬁ—ﬁﬁiﬁ
T D70 THD, KBERRKEOT L X —HEBELRINLIZGE, “BEr—2" &

W B R —R7 ZIEIT 14%, 20% DE =R PEK SN D,

2035 fED— W= L F— i 1L, BAU_IRP (28Tl 215 Mtoe Th D73, AT xR
“MRrEr — 27 Tl 183%JD 188Mtoe, AT F “le K7 —A” TIL 16%JH D 181Mtoe &
725, 2035 FD CO, HEH&EiX, BAU_IRP IZEWVTi 640 Mt-CO, THDH M, A=x “IE
M —27 T 17%WD 528 Mt-CO,, HTx “Be K7 —R7 TIiL 23%ID 495 Mt-CO,
s,

B “RT—A7 1L 2011 FNHLHEAINLETOMRPREIETHL EHELT
Wb, HLETEHZRRT Uy VEERT S, — 7, A=x “RiEr—27 13, 2035
FIZHAN SN DB O VBN BIEO R EHIRICETERAT L EEEL TS, LN

T, BENITITE =R Bt —R7 ZHETE TEHEZXBORZRE L TN Z &R
YEND, FFIC, SBZRAT—HEREEDEKRT D & TS 2 FZREHM K OSEB M
BT OATRAMROFENIEFICHE L 725, T 6 OEM CIIRFREI O Basthf
BEOWMANULETHY | BIEHEE SN TWAEImO ) L —2ADH 5T, HHEAD
BRIC R m R RN IR S 4L D K O el Rk G, BURSHR OMENIFETH 5,
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(Mtoe) (Mtoe) )
—— BAUIRP EEadv EEmax —o—NEES's targe. ——BAUIRP EEadv EEmax —O— NEES's target
140 35
20 f o 30 |-
ERIRLF—FE EXEM
100 25
80 - 20
60 15
40 10 F e -
20 | -14% 5t -1%
0 Lo v B 0 Lo v B 1
1975 1985 1995 2005 2015 2025 2035 1975 1985 1995 2005 2015 2025 2035
(Mtoe) (Mtoe) :
——BAUIRP EEadv EEmax —O— NEES's targe. ——BAUIRP EEadv. ——EEmax —O—NEES's target
35 35
30 - 30 |
EEERF EHEM
25 |- 25
20 20
15 15
10 10
S P 21% -1 s
O N v v 0 L s
1975 1985 1995 2005 2015 2025 2035 1975 1985 1995 2005 2015 2025 2035
(Mtoe) (Mtoe) .
——BAUIRP EEadv EEmax —O—NEES's targe. ——BAUIRP EEadv EEmax —0— NEES's target
35 35
30 + 30 +
RIEEFT REEF
25 25 |-
KGHBEKFLEET KIGEEKFEE TGN
20 - 20
15 15
10 F-—— - 10
5 b 5 -
+2% -20%
0 N v v 0 v v
1975 1985 1995 2005 2015 2025 2035 1975 1985 1995 2005 2015 2025 2035

I

S NEES (National Energy Efficiency Strategy) (2515 HEE (2015 4F) % /R”9,

X 45-1 FEFICE T B 7 — AR R F— &
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46. HERELESH

ZIZTE, BAUZ— R, Ho X —AGHERICESE, =X —a X NOHIE, A
IREHAEDO NN, CO, = A FOHEIE, BT R —&E&E., KOVERAIHZEIZET 5060
2179,

461 IFRNF—aXFOHIBRUVEIRILY—BRERE

BIRZ R THRBERII= R LF—a X VAR END, —FH, A= EE AR
WCRAET D, =xF—a X FOHEIL i —&] X [ZxLF—Hifl), HAx
BERIT TR O a2~ — RO a2 b TRT,

4 4.6-1 IZ=F/LF—a X FOHIE &A= EF (2035 FE TORMERH) ORFRR
R, AT “RiES — 27 TIIE X EEORBEEIL 1 JK 2,250 7~ R TH D73,
TRAF—aX ME2IK2,630E7 v FHIEINLD, B “RRT7F—R7 TiX, £%2JK
1,000 &7 > K, 4JK2,300f 7> NEd, BopxEEFLREL ERIZ =R LF—aR

N OHIES FGAEIN S,

Energy Savings €--------s--------oeo-o- » Investment Cost

4,229

EE_max - 2,088 Residential

m Commercial

L | Transport
2263 m Industry
Energy saving
EE_adv 1,225
5,000 4,000 3,000 2,000 1,000 0 1,000 2,000 3,000

billion RAND

X 4.6-1 TRNLF—a X NOHIKEE T RBEERA (2035 4F F TORFEEH)

462. CO,aAR DI

National Treasury @ “Budget Review 2012, National Treasury Republic of South
Africa, 22 February 2012”7 (2L % &, 2013 45 R120/t-CO, DIRFEFLOE A I DOfFAF
10% ORI LTV D, 4.6-2 IZE = RIZL D CO, B H OHIMEE DOREAE R A4 7~
T B RS —R7 TIE 2,220 8T K, B SRR —RT T 4,450 (87
RD COp =2 A FDOHIEA RIAEI D, ZOEKITE = ROHEEIZ LY, FICEHEEN
HI S v, ARKIIFEES~OARBNEDRDT 52 L ARISHDDIRFEBAFAD T2
ZEThhb,
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EE_max 445

EE_adv 222

! ! ! !

5,000 4,000 3,000 2,000 1,000 0
billion RAND

[X] 4.6-2 CO,Z HOHIEAE (2035 4F % TO S FEEH)

463. IRILF—HBHHADEIL

BrxafEtEd 52 L1k, AROENEEOHIES ZmHicmldZ E 0N aEEL 2D,
X 4.6-3 IZIFE =R L > THMNT 2 A ROE@PEZRE L, A= “BEr—27 TiX
2,340 BT v R, B x “lRR7—R” TIL4,860(E7  FOARBHEESNRAENS,

billion Rand
600

486
500 |

400

300

200

100

EE_adv EE_max

1 AT pR M 1%, South African Coal Report (coalportal.com)® Steam Coal Dffid% 724 7 > Rit Z4E LT
Do
X 4.6-3 AR OEHIEMC X AF2E (2035 4 F T R FEER)

464, HAIRXLVLX—RHREICLIEAREHE
—fRIT, BENMThbNAZ L VENKBAEEN ML, BRHLENT S, A=/ F
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—HELREMAINT A 2 E NG EIND, 7L, A2 HESBERNEETEN DR
HE L, MATENRDONAEAETIIRAICEZ DEEBIIERD, LER-T, BRFE
T (X 4.6-4) ([ZX > THr—2IcBIT HEMABIES R Z 55,

X 4.6-5 2R ERT, A=FHEOETHRENAEEICL > THEbNIHA. &
=3 ‘B —R7 5 A (2020 4F) ~16 A (2035 ), A= KT —R7
T 14 5N (2020 F) ~21 KA (2035 4F) OFEMAIHDBRAENS, —FH, B
EEETHAKGET HHE, B R —R7 TA4THA~14 TN, Box I
Kr—R7 T14 A~ T ANDOREAB KOS Z L2725,

HINKRER
|
100% ) 0%~100%

BWA — AR HE@AO

RE u

GDP —

I

Lt —

REHE —

BAFSE - EREH

4.6-4 RRFETT MK DERAIHNRO ST 7 71—

THAF—HEOHIRIZL > T, F v O LX—a & MK, A RE@EEInC X
HUWAE DB ED A Y » NEAEAMT D, BBEEOBANORTH, A=xr/L
F—ZRET L EIIIEFICEETHLIN, AoxFEELIMAICED O TIX /<, Al
RO NAENT HZ LI L > THIO TREHAIH E WS BN A Y v NEZEZT 52
ENRTEDLEN) ZLITHENPVLETH D,
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5 EFIFTEER 4 TR B

AETIE, 7 OZFNF—HEIZOWTOOTZHE 2. BARDE = 3B 72 L
OEMIZLY, ZOZF X —FIHAFNZH ESETWHNTLE 52D TEED D,
AR E CTTRARZ LI, T OZRF—MIRICEB T 28I, MBET R L X —0if
SHIHEEEMZ D Z & LI, BHBEOEY—7 2MfilT25 Z ENKREREFTH D,
AIEICBWTIE, FEMTOE=RIZT TR, Bl ELEL L CTHAEREZXO
WEHRANEZOND, BEOFRIZ, BIEICNAT, =x1vX— (B HrEficko e
— 737 M HBEETZETH D,

ZDOXIBREWOET ~OMAEE Z DR, BETRERA 2 NI, MRAART X
N =D, BEREDSCKRGE - KOIEH, FETORATFETHL, ZDLD
7eflEl 2 DFEAG A, IT ZIEH L TRAEMIZV AT MELTEbDONRA~—h - 7 U v RThD
(£ 5.0-1 M), LITF., ZHHDEIICHOWT, BRI EOREA B &2 OB A LT
W<,

#5.0-1 @ HATRE 7 = R H A
AT A
yil FZH )
R CE 5400 e
FERREE AR —
i CSP
N
| AppgR=ay ho-y
(S KBt ] WESOETEA e
MAA=A ST, BMBEMICEORE
L R
| YF| .
e (5 A ¥ - R ) ot
il | B F— . .
""" e ot ol st 71U v R
| IR A B EHE
L RGshERE a—Y Rl —3 3
I FAVEREA A
! E—hFrRo7
| WmERRYgE | .
" iﬁﬁg AL I R32 % 7= 22 % 1
= BT
w|e—roor =
S

Z DX ) e, BICHERR Y AT ADEA T TR R A T S o
LiIrTERY, THEHEICHSTZHDICHAZ~A AL, TXX—3hR%E 5 < HuEFHE
AL T 22, HfFBass. —EELR E b YRNEL /5> TL 5, faAMIEEH
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FEORESREBLEEERO S D Lo TWLEENRE L ZORICHET 2HHRONE - B
I, A2 2B LI BBIIINE LRSS, Flo, a— V=R —varsREns
BERSLA~— b - 7V y FEaRETLHAI2EF, A2 E#REboltEIRA L AT T
YAEENARAARTHD, ZOXD BN EFICHOT Hif b —=2 7 2 Tho T
DB O NEIRFAFE 21T > T Z &k, REINZREIN Dm B EHBREOUEICE
TOHLDNRRENEZZ D,

51 BARREIRILT—
511. KXEGERFA

KBGELOFI I, Eskom (& X 2 KEGEMRAKZR DX 8 ~O B3 & TRl R % H 1T T
WAHR, INE XD KFBICEBIZAAT L ZEnE b5, $PCL Y XE2ITHLTK
B E N L CaB\vE A ST, K E LTHWEY, AF -2 RAESE TR,
KA, FEEREIHEDbNL TS, KBEEAEFE (Concentrated solar power, CSP) I3,
WESHIEAT —LATH—E U ZEATZEICLVBEESEDLIEOTHS, 2010 F T,
JC 1,095 MW @ CSP 23848 L T\ 5, BUCKBBEVIICHES O b 5 508, hoskEr &
L AT ABBRCHE SN TE Y, BTV TTARSAA A~ A OO, BE
fFRA 7 ORBEHRGLFELWIHF XD, K511, ¥ F=—DdtifiBT H=a—F v v
AV TCTRE SN O KGEFIHZERTH S AT L THDH, VR~ a7 Ly 7 ADRMR
IZRX B X7z 354m2 DEEEGRIZ L 0 225K D 230 kW ORI A AR NS E > ST s,

!.
i

HEF BOLAR P onsgh Coibertor Frasl
i
§-

R 511 5 =2 —% % v AL OKBIFIHZERS AT L
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CSPDF— 77 /my—id, KESEIZEDOE TRV AOME L4 IEMITEIESE
TWSHEIFTH Y, =2 —F ¥ v 2AVOGEIIEITERKD Y —F — - 22 b —F HXS10
PEDIL TN D,

BE 5.1-1 M EMRKER = hr—F HXS10

HXS10 1%, KEEFET7 VI XA LZ2NEL, THOH] THOAY ] TR DRz
HEMELIEHE L TV, 2B, KBOBRIL., KEEFRIHZ T Th< KBS EICE WD
THEERMETHY . KBEREE (PV) A LroBRHIEICHL 0=y e —F 1375
TZx 5,

51.2.  XKB*X

KBe3E (PV) ~xuid, RFTRIASIER END L9122 >TE T, flikgsd T2
0. FTIZHMNTILY; (Tenesol 72 &) FEL TV, ZHEEMANZIEH L TV Z
EIERVNCHEET REZ L THAN BEE L LTS PV AARVFIRHOARZHTE D
REZHDOEDOPEEAETH DL, ZOHE., REMERAE LR T TRET L HED—
BICBEA SN TS, LOLAERL, NRLOBEWNTING %KL, BETE DM
ZHBKGEM GBS N TND, ZHE, EARXR—AMEORR LT, RS <, &
EHAL S HH &R D7D ek S PV SRV & TVl &2 RITE 2T S 5
ZEMAREE 2D,
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Noise barrier fences - Experience
BH5.1-2 B SLRERTR 52 E K5 R o R &L A5

BH 512 (IR T LI, MERENARERZD, 72 ARMEHFEEL LTEH Z &2
AREL 72D, HSCRUERTIEL. 2 O R KSEMZ AL L TV D03, Z ORMICIX
DLFOMSERH D,

1 HHOHZFIA

(2) MEFREIZL Y KGEEMRNGS THHRER
(3) PV ARLIHEL HF VT IDF %i[%vj\éb\
(4) KR THREDEN LN

VIalb—va URRBERBRICESWIEREHNZ LT, FmEsoeTIEA0° | BlD
BRI NLTNDIC LN > TEMBERIIRE KT T D5, Mimse e om5mE sk E
Tk, FHBERTHRESIMNAICLL T, FE—ELRD, Eo T, REIZHKD® 25
ATHLHIRILSBETDLZENAREL D720 RO Frm 2 e PV Sx L & EFLH
HEDEIHFTETHEHEIRIZLIVRER D L0 D, BITE, aA*x7w¢§ﬁ%
X, REREZIMEETHZ, REEHNEAETHZENEHT H-OIC, PV /IRLICE
5mﬁ%ﬁow% RELOOHDLN, DL REAIC %ﬁﬁxtﬂtwﬁm»@%fgé
BAENHH B L Ebh 5,
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513. N FTR

AT LUVRY Y a RFEETRA « A7 —)L1E, 7Uf~w~-%&wT@A4jvz%
BICOWTHIBRIRONHEZ 72 LTV D 6, BIfE, £Z2121F 12 OBBETHE R H Y . W HOh
@I%TH%F?%E@NﬁX%WﬂEbfﬁﬁﬁﬁ%ﬁﬁofwé LML RD, &
FADOFEEME RN ZLZNTDIZ, BERMEZERL T 9 LW BRITIZFEAERNWES
STEIWRETH D, EEE, nﬂﬁ 217> 7=Tongaat Hulettﬂ?fifﬁ%% HEEAIEOTZ

Eix. BN S RIEIZ RV, BRBEIINERSA L OFETH D, EBHS LT,

T, ZOMTITRMBEM BOAFTTE S, TTORMTERH Y . ENAEERED 18.5% &
WY =T EALTWD, BMBEMITH VT EEOTRE 2 KE M2 MMBETHDIC
LN H BT, BB L TW D EAMETH 5, THE LY & FERIC, W< Dol
MIHITEFEEERME S > UL, RWFTIIEEN E L TORBIZa X M &0T 5
ZEITRoTWD, ZDOX IR T ZAOFNIRMAEZ, L0 BERANATR O VERD D,

#5111 JURXR—=)b—« FHILTONRA A~ AREEBRT ¥V

Biomass type Annual Average Potential Conversion Power
tonnage NCV energy to power generation
equivalent potential
Kilo tons Md/ton 1,000 MdJ MWh MWh
Sugar bagasse 5,411 7,017 37,969,039 10,546,955 2,636,739
Sawmill waste 416 10,368 4,313,088 1,198,080 299,520

# 5.1-1 12,

KIZT A RDBPDDTZD
HE<HY |
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HELTHD, mwmﬁ
HUFE TIHINEE -
M7IE, &9 bHT LOARE

® http://www.usb.ac.za/Media/thoughtleadership/leaderslab/Renewable_energy.pdf

DDA F v R ’ié%‘é%f’%y“/wlx%ik&bk%@f\‘&;éz’ﬁ
T ATITFM 2,637 GWh, RFSBEM Tk 300 GWh 2338 & R
Vﬁ%%a@é&ﬁﬁ1mmGWh@@ﬁﬁ%%o&w9%m%%éﬂ\
R SN2 nWEETH D, T,
O— PR A TN T A Z E L R[RETH D,




UL B, — IS A~ 2T EAEKZ D 0 BRP LIS WD IEE OB 2 23R &
<H ) =X —EIERALETH Y | FREE TOEL2 TOMERETEHOH D, ¥
7= 7p EORAARKIRIARA T OER PR SN D,

51.4. REBRHELTOREYH A

TN —LMBELDOOL DI AL P TENH DM, BT Tk, —8 CTHEEY LR
BLELTWAEPPCOEIREELHDLLOD R EEENEARICRKREIEEFEL TN D,
HRDE A MEEIL, THELTOATRILDLAADI &, FEEMZRELE LTHEH
THHMEMSL LTS, ZhbiE, M7 THLEOE bEA L TRRLWEHRTHY, LLF
ZHUZOWTHRIT T 5, BXA Y MEEICHVON B —F Y — « F)L LU D K 9 72k
WaHELTND,

1) FAroERIE. FEALETOEMEEYE 2 ST 5 2 L 2NTTHE

(2 AU MEEITHDAKAIE, AHEWEOHRFF L LTRAIERINTWVD
(3)  BEEMOIKIIIFEE LCIHEAT 2 Z ENATRE T, “IREEM AR S0
(4) HEE&BEZREOMEITHRET, BAV D - 7Y I RZECHIEEIND

(B)  FNUOEERREIL. BEEDERICH LR B01H 5

ZOXIRMEE LSOOI, B—&F U — - F LT, K512 1R T X 92, FEL.
BETTATF w7 BEXA Y. BEAM., 15IE. KRR, ARIK EE2RELE L TIEHATEX 5,
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Co-processing of Waste in burning process

E\_‘l—l |Alternative Fuels |

Calciner
F Alernative. _liquid / Solid
= Raw = Waste oil, Waste plastics etc.
 Materials ——
Kiln inlet Kiln burner
Mineral bulky wastes » )
inera . Used tire, Waste wood readily combustible
wastes _ Sludge, RDF etc. Waste oil, Waste plastics,
(Inorgani'c) ! Unburned soot etc.
Coal ash.
Sludge .
Slag '
Molding S
sand etc.

Q:D
5.1-2 B—& U — « X)L 0BT AR B

L2 D, BEEMOIERIZENTIL, EETARERPWNL Db D, OEDITRE
HELD OO FEERBEHIE, £ LT oI, EEWOBRLHEDOY - Thb, 2D
ToIz, RILBERC X 0 —, (HGEENME L 25, —RABIXAEMEICL BRI %
i <odictgsna—7 4 V7B BITIEBR T 52 Th D,

HE 5.1-4 &4 eru |

BH 514 12, BHRIZBUIZ2BEX A YORHEZRT, BEXAYCEAM: EDEEDBE
FEYNIF L DAY QIEASND,
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ppreheater E p—
Sludge tank
| Pump
| ~H
. e N ”/ |, Colecting
= i} '~ Cyclone
I=
— WS
| i I..j;ﬂF-;____..' ) I
Hm"u — ‘ . ik
983 DryenCrushe 1
; Ll e 4 % Driedsiudge
g ' Pre duster e S
7] Blower Fed o
] 'P_;: Preheater
1
Return to Inlet moisture  80% — Sludge
preheater Qutlet moisture 20% ~ Gas

51-3 TFAERAHO a2 « 7a—

5.1-3 1%, TABRZLHET L7007 atA - 7a—Thb, WY1 2
n R ENBHERR SN D,

Secondary
Shredder

Primary|
Shredder |

£

[€ 85 ) 65 O

b—-‘—) Calciner

51-4 BT AF v 7 OFHE7a—

n, = - | e =1

BE 515 FES T AT v 7 Ok

5.1-4 13T T AF v 7RO OFat X 70 —ThbV . GHE 5.1-5 1% 2 Cff
M EN 5 TH 5,

80



52. EIRILX—
52.1. A AIzhEsE

(1) AR AMAEEHE

AR AT A A% E (Integrated coal Gasification Combined Cycle, IGCC) &%, fi
REHT AL THMT 2R E SN, 3 A R A 7 ARE (TAZ—E v LR —
VU EMAGDERET DHHE) S LT, koA RKT] R XV
HEWIEEZNE (LB T 48~50%RE) NRIAEND, ZTIUT XV k) LIRIERE
D CO HEHETHRFIHFEENTREL 72 5,

@ Gasifier (Air-Blown)

Coal

| ) 3\ E
Heat " | Gas Treatment =]
Ga.ifier Exchange‘r I‘

Heat Recovery

3 b ; :»— -~ Steam Generator
' [
= 5 - Il
= - Ambient | |
'Pulverizer == Air \' Sleam Tu rbine //
:: :GgﬁtLTransformer
opper Ch Gas Turbines "
[ Ai ~ ® Steam turbine |
Slag T
N. Cooling | Y ’
e £ [ ]Hopper Water “ |
Smm S S S

@ Gas turbine (High Temperature)

X]52-1 IGCCOTrER - 71—

250 MW IGCC Demonstration Plant,
Clean Coai Power RED Co., Ltd.

BEH 5.2-1 250MW DO IGCCFE + 7T k
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AARTIE, SFEart =28 T & HETHRIEICHR Y #HATEHY | 2007 42 250 MW
DT « 7T MEERG L, FEFERBR AT R TW\WD, M7 OFBEH IR R LX—
IFEALHRTH D, BMHHAOEMMIROERNBEENRKE L RoTETNELI L, ZL
THIRKIVEEIZL D IRIEHT A EOE R ENREE 72> TETWV5H,IGCC D X H 72
Bt ziE H Uiz, GO RUBEIIHNAETH S 9,

Q) a—V=xlL—vavr
7 ClE, TRAFX—LNZIEENE VI EEL 2o TNDHHR, BOFIHHLL
bD, THUFEERTZT TR, EFEIZBODTHIRAKFEIRAIRT, ZNHITER
;DWE% THRNX—HEEE—VBNEHL ET2b0 Lo T S, ZD X5 72E
ﬂbfﬁm@&mi FEEM 2 [T ONRIER, SRR OHFBVE R L T
@ﬁ REN - MEVEZID L, BMET X LF—LEEL 710-80%CmH D, 2—V =R —
gy (cogeneratlon) Thbd, BN CHLE LR EEE N ETEH-> - EEZEVEL &
W, BNEIITEMORBIZ L > TR | BT ARLHEETIIRELS, 7 4 AELT
N—}ﬁ&f‘i$ WMEE LD, AV R —ra VAT AL o TR Sh A BB
BYOTFETLAEERESERDIYGA, a— Vo x L —varEEALTHTR
NX—ZHHFHT L ENTERNEZD, BAIIHT > TXFERIED M L HER
HEERRENMIE L 2D,

a—Y xRk — g3 T, BETAZ—EURHWONLZ ENEWN, LML, BT

Tk, EEAREELGRSH Y . FO—FH TRABEINRY 551D, AREATICED
a—V XL —va VOBEANIERICKREREEEEDLOLEZLNDIN, HEVEL
ELCWARWE D ThD, FRIT. BEOPVE, B OFR, 2 L CRIE TR 2
PR RO S5, BlENARWE S ThaM, 0k K A% 7 M E ORI Ck
BELTWS ZEHRETHA D, BB, ARPA FITIET A A~ RREE OIRBED AIHER
LObLHY, M TOEAGRELNRY 5D LEDbND,

(3) RN BEALEL T

B 77 1% 1980 FARICHERE /) 72 E = RV X — 5B < OFE T O3, 1990 F4X
XRH ORI TH 0 BEDMER LTz, 1980 AARIZHFE S L7 BT 2000 4 #]5H
FECTENEMG L TE D, mmwﬁuV@ﬁ%%% XD 3L X —FEEENNC ARG 238
WOMNRL 72D 2000 FRIZAVENA V7 T~OEERFRINTZ, LPLARBL, £
@¢®&ﬁofmé®m%$%f%w FRIZBLE S A7 LI O OERH O £ £
FahTsTns

BoFEH 231350 55 %N 5 BRI R O OELE S AEASTTUV, 720D O 45 %% Eskom 73E
PAT- T 5, ERLERKIL 8 %ATE CTHER L TRV, 5 HiEEHEKIL 3.08~3.27 %, A
EHKIL 5.46~5.87T% ThH V| BLEBREKNEED 7 FL 2 HD TS, HARDXEEEHE
KD B RHMELERD L ERUEORMITH S,

INEYETDOEDORA » ME, EEHEERTH D, M7 OMARENZEER
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(Distribution Transformer, DT) ®O#H#&%1%. SANS 780:2009 Edition 441 TED H LTV
DM, FZTHESINDEHLSAVDTA RT7 A B TOT RV X—2h R 2 EH & kT
L. 5.2-2 DL HIT7 B,

X 5.2-2 OHAE DI TIL, A > FOFEDB T HEWLUZH Y IRV THEDOAMDT
B CTHHDI5, A=A NT7 U TOHEPS, 4> RXL 7, HROHKOIAT, M7 O
MESL > TIRW L-LIZH D, BRIFOEH I 6 < AR Tl HKB RO FEE
RUALBERNTZDIZ, T TITHEY R ilEr APEEALESRS»OEEFN TS &
E2bHND T,

[} 5.2-2 AEOMAEFE DT (50 Hz) OF L-ULT R )L X —5hRO

—J7. BARIZBWTIE, 2003 4 4 Al p L F—HHOAFLICE 2 1EE (BT x%ik)
DWEIZ LY, —BEEHOMA DT 3 L0 —/L R DT BN ESRICEE S, DT OF
MR EHEET D720 by T T —FRUCT, A= 30 BIEREMR X OV EEEN
E@%ﬂkoﬁﬁﬁﬁ@m%%%”(ﬂsowm1%4ﬁum>&w&%38%®ﬁ%ﬁﬁ
L0 BRI DT 252006 /-4 A, £—/L R DT 28 2007 44 H L @D b, £
OFEYEET JIS BB E Tz, 2O JIS KD ~ v 7T o — RO RHRIL, ERE

BICELWHITOZ RN F =R E TRV F—HEDRD 2 DEHELTNDHZ EITH D,
TRVX—IEERE L, EEARE (B 500 kVA DL FIZAME 40 %, & & 500 kVA
HIEITAME 50 %) O h—Z K (AfHE & EAGEOM) Th o,

IOy TTrF—Elrolc b OD3 1990 FED HEA MG E - 72 AMDT (Amorphous
Metal Distribution Transformer) T& 5, AM (Amorphous Metal : 7€/ 7 7 A 54>)
DOEEIX. kD CRGO (Cold Rolled Grain Oriented Electrical Steel:J5 A1 EREERHAR)
W~ 175, EPERE CRGO 12K 1/3 Th D, Tz kv, DT OFFEEIRRFOHE K%

"NEDO T(RFF A, AV RRIT. M7 7V BB 5 EDREELEIHE A A o
VR NA=RVED/ AN s ;5ﬂ§ﬁ%ﬁxwmi%ﬁﬁ&ﬁﬁjCH&M&%E)
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KEEIWZHIE T2 Z E ML 7> TN D,

X 5.2-3 FE7 7V A (SANS780:2009) |ZHEH#LL 7~ 3FHIHA Y DT & ERAMIEE O AN
& FEEE & S S~ AMDT 0% L AfiRo %

315 kVA ® DT 22\ T, 7 7 U B #HkE (SANS 780:2009) (Z#E#LL 72 CRGO-DT
& AMDT O%hR L ARFROBZEEZM 5.2-3 12777, 315 kVA @ CRGO-DT O v (Z[F]
REDO AMDT #EAT5ZLT1EHZY, 660W OHEKEZILHTE 5, /o, 144FY47-
v 5,782kWh OENEZHIHTE, COPEHEL 5.72t —CO KT 2 Z LN TE 2, F
M2 FEEED DT 238m% « s Tnd tfEESND 20, BHEOHIBITER TR
116 GWh 2 L 72 5, Z AT OBLEME AL D EBZ LN, D
BRIZIZ AMDT O H % ZFHFATR> THRLWEE R D,

522. BEAlTxRHEHRE

(D) e—rHRT

b— 7 (B heat pump) 1%, BMEAKS ¥SEIKS & TR 5> b FHRLESY
~AEBESELEMTHY | FIT mEmEE, =7 a2 b— MR ERGERICHY
BB, WKLY bEHFETH D, MAMIAIELT < 25720, YRS EDDIC
TEEEB M A, BREEH TORERH 5 HNEE LV, b— bRy FRAZBROH
RRX % %] 5.2-4 (2”7,
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http://ja.wikipedia.org/wiki/%E8%8B%B1%E8%AA%9E�
http://ja.wikipedia.org/wiki/%E7%86%B1%E5%AA%92%E4%BD%93�
http://ja.wikipedia.org/wiki/%E5%8D%8A%E5%B0%8E%E4%BD%93�
http://ja.wikipedia.org/wiki/%E5%86%B7%E5%87%8D%E5%86%B7%E8%94%B5%E5%BA%AB�
http://ja.wikipedia.org/wiki/%E3%82%A8%E3%82%A2%E3%82%B3%E3%83%B3�
http://ja.wikipedia.org/w/index.php?title=%E3%83%92%E3%83%BC%E3%83%88%E3%83%9D%E3%83%B3%E3%83%97%E5%BC%8F%E7%B5%A6%E6%B9%AF%E5%99%A8&action=edit&redlink=1�

X 5.2-4 bt — hR 2 T IRAKSAERX

7 D O0ne Energyfl: 8O FEIZ LAUX, $RIE) 7 4 AFFETIE, KD 7912 HIZR500
DEXNRE A>T D, BE— MR 7EAIZ L VRS0 BHIKTE, 3 M TOHRERENL
NAREL 725, AARTIX, b — bRV T EAOTIRKERZEHFIE N LR E 2> TR,
TEY A ROZR A —PIRLBIIREILSFELTND, ¥ A F BB FEKES OB %
‘HH 5.2-2 |21,

ABRBBE— b #2 TREY AL
Afipa—

MEG A WS wAMRR
S ) ‘-e -=-.' g
| |FE' &=
l
I -
L o =
¥ M '
s:—raw-naau“

BH 522 HAFxUoe— MRV TIEKE

(2) Frmitt R32 & HV - 22 i i

ZERRE O = RN X =KX, b — MR 7O BB & HIEHM (Variable
refrigerant flow, VRF) IZFHIZ LV RE{BBEINTE L, OO & L TG
ANEN-S2H 5 L0, Himt R32 (HFC32) #HW -t D Th b, KMEMEBEOMELRHE
A 5.2-1 12, B xR %M 5.2-5 1”7,

& http://www.itsheatpumps.co.za/residential-domestic-heat-pumps-prices.asp
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#5.2-1  ZZiHmei AR o> Fhik

Relngerant physieal propermes

E0n Presa GWH lafe Flanns
NPy OUP

(PCCA) e atitliry Texeny

RATOA Azcotope 2,72 [ 2000 5-19 No Low
R4OTC ZEOmope 186 1510 5-29 Mo Low
Ri2 Single 2.80 675 5 Low (1 Low
[TFO123 4% Suigle .88 [ 11 davx Tow ) Low 4y
HEQ 1 23401 Single 116 1 4 Tdays | Low(y  Loww
HEQ mmghine Under investigation Low
Propane (R200) |~ Single 153 (L <3  Somedays IHigh Low
COZ(R744') Smele 10.0 1] No Low (24
Amunonis (R717) Single 1.78 High
*1 According to ISOB17 draft

*2 Practical limit is 0.1 kg/m” accovding to EN378
*3 Based on latest data proposed for ASHRAE34

1. SEER Comparison (cooling mode) 2. Peak power comparison

HPs (Reversible) - 3 SkW-Room AC under cooling condition Outside 35°C. room 27°C
R22 (1.14
(1.14kg) R32 (114ke)
HFO12
R o
R32 (0.84kg) "1 R32 (0.84kg) =1
ane
:%.371;;) 1037kg) 2
SOl Aty CO2 (0.84Kg)
R410A (L.2kg) . R410A (1.2ke)
0.0 0.8 0.9 10 1l
Efficiency ratio
m-m Calcalation) *) Taking low prescure loss info considenation. nurrower HEX was used to reduce charge volume  *2 To inypsove eciency. HEX wze

increased | Indoor HEX % 1.1 = Pathi = 2. Outdoor HEX x 1.2, and connecting pipe increased Hom 33=" 358 *3 To mest [EC raquurements. ch:giﬂmwnhmdhﬂut
HEX x 0.2, Qutdoor HEX x '3, namower piping was used. "4 To Inprove efficiency: Curdoor una HEX was ncrassedx 11 [HEX= Hem Exchanpes)

5.2-5 ARG BEDE = R RILEL

R32 3R DOREE T 1 2 RA410A &, IIRAE/)E 1.6 fif, B = A0S ik
TRE (HMERIRRRAIZ 519~ 2 BB DO AW AR T 3 1/8 L bl | £RERE”FOT
RNFX—BhENREN R L, Wit L L“C@'fi ENEN TS, 7235, X5.2-51281F 5 SEER

(Seasonal Energy Efficiency Ratio) (ZFHi— %/ X —{HENRLEMIEND O T, @
DA O IR 7‘6-’2/1\7/1/:&’:/0) emEE (Btu) %z, TOHEICHRASH

wAE (Wh) THlo72bo (FEROFELZER) Thd, mHEED 65,000 Btu/h XD

INEWHERES (BICEHKEAEESR) ICEH SN BIETH D,

AAX U OREIZLDE A AT UOFERTT 20 OFERAEESET T R410A )
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%R% BExHZ 72350, IR EBER R CO A TR 4.6 HticbE LTHY, =
WL FREDHERM COHEHEDHK 1 F 4 LIZIEREICR D L),

53. E=9 L7+

7 OHAMERE K 5.3-1 1R T L 912, K 18—20 FRINT T —7 n8lbihd b
D eI TS, BITE—271F ETIER VD, %%ﬁ%%n&DGQﬁﬁ&é*ﬁf\&
23 Bp—g 5 BT TIE, AN EVY, 20k 5 RAfFl L2 2RI ST 5 Hd
ﬁﬁi*&ﬁf%b\%MEW\*m®t~7ﬁyhﬂ%%%0_ki%mfkéoLﬂ
L7225, BE—7AMOEKBARICHZEZ KT RV EETH D,

31000 |

TR R :

27000 e e gy S \
25000 T s )

(L
................
-----

23 000~ - ...'__,-"._._',._‘.... B e s trn e S e WP, '_.’_._'_\.h_\__\_'-..

Demand (MW)

190004 t=tesmasnt® |~ Peak day of year |
— Typical winter day
17 000 remnn Typical summer day |

15000

1 g 5 7 9 1 13 15 117 19 21 23
Hour of the day

53-1 HAfm A (Source: NER, 2001)

AR OEVVEM, ST OB EZERICY 7 b SEHHEE L TCERRENH | £12,
WRRICKEEITR, E— 7 RHIET 2E NI Y AT A bIERS>2H 5, Lol
BRBNG, TRHOEMEEASELODA T 47 L LT, E—7FHTEWOEE
fili, A7 & —27 RRXLZVERHE AT & W S | A BB SIE (TOU) OBEAJLRIT AR AR
Thbd, 2B, E—27 7 MoOOHMI= RV - THY . ZIUIREIMIZ 2 X %
FEIHLDOTHDLI EIEBTOIVNERDH D, 2FV, FEMTIEHEAT LT —RNETH
INT&EBRTII AL, FRGEE, BAKBETIIVAT LAE2BEHIEL7-00T 1)L F—)0
BBV BEIZR D550 H D,

(1) BT

RO e b KB 2 R UTEKRFEE TH D03, TIFZWEM A E DI LT
%, IR 7enEE A EEICfE X S LD kbf_ Deep Cycle A4 7Dt D, NAS
(F MY U A B, =y 7 AKEEM, F LTI FUL - A FUEMBRERDH D,

D?% 5
5.3

.3-2 1%, H L BUAEFTHLD Deep Cycle HUEH#E M T dH %, Recycling Rate 1% 90%
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L@, £eFmb ITFELRYMICOEsTHATE 2D L R>TN D,

Specifications of Battery Terminal Safety Valve
Specifications LL1500W-5
Voltage BV
Battery Capacity (10hr) 1500Ah
- ead Cove
Energy Capacity 12kW l
Installation Horizontal Pole C
Heights 473mm ) ontainer
Dimensions Widths 799mm Negative |" ‘\\
Depths 500mm Plate / Positive Plate
Weights(4 cells) 485kg Retainer 'Q' '
Expected life time
17 years
(under 25°C) !
Recycling rate 90%
Storage Of Charge range 30-00% |Structure of Lead Acid Battery

et L 200 1, All ighes resereed. |1

[X]5.3-2 H S HERTRIENZ

2) NAS i

NAS BHLIT A AR A > & HAE T OMZERHREIC LY, R THID TEM LTz 2
ﬁvyhﬁ®$ﬁﬁﬁvx%Af%5 kﬁ%\%i*wﬁ—%ﬁ\ﬁﬁﬁ%%ﬁt

EREHOKI 3 D 1 D XY M A XT, BfllCh o TRE LIZE G
Tﬁf%é BHAMPEICL D E—7 V7 b, AT RLF—D% ﬁmsﬁi
B, HiESRSLT XX —a X MR, BEAMEBICERT 26D TH D, NAS
wHE, Al (v 7AW 2 FY v A (Na), Ef (777 2 ) 1I2hiss (S). i
EiA R T 5 EMREIC 774’ YETIvIRAERWT BiEKET N AL F DIk
OGS C ISR A 0 wa (ZREm) ThD,

/

T 1

g EVa—ib

5.3-3 HAN A 4L NAS Eil

NAS Eho = % )L X —BE L 100kWh/t. FEHERRIT 75%. BEHMmIT 15 4
ThH. 2=+ MW OEBEBNITFEIZANLENTWS

3) = vV kFEE]
JIWEEE TEENB L= 7 VKFE [0 X, A4 AR—7 3D #iEi &
U %ﬁwW%%;wﬁtwﬁ®§% LDz F—m 252z, REELB IO
TR fif e A ILEbDOTHD, AMICIIKBRSEEGE, EMIZIIKEB b=
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ABHANLNTEY, ERAEITRKK 200 Ah, =3/ ¥—EH L 17—31 Wh/kg T
bd, HWERMET TR BHESLZ L—UIZbEH SN TS,

¥ 5.3-4 JIllijE TER = 7V KEEM [F78/1)

4) VF UL A4 EM
UF T L« A FEMT, 7 — XY ar0mER, L TlEnNg 7 U v FE
FESCELXBEIE (EV) (CHOWOLATWS “REMTHY | TORBELT /LT —
BT EEREO R S CTIRIAWIEH ST D, fBEIZ=2 A N TH LD,

RATTREDEXR VT 4 BBEICAND L. TN DREBOE TR D
No5EHThn tBbhs,

MLIXS0 (185WE) MLIXAD (148Wh)E MLOE0 (F4Wh)=

Naanal Cagarity
- Nomirsl Voltage 37 i 37

Sizs [WrDH) 11038+ 166.5 110x38+166.5 109.9=276=130
ol ; 14 14 0,85

# sample supply available

[}]5.3-5 =ZEEIL¥MI T UL A4 EH

X 5.3-5 ICZEBETROYF UL - A A BEMOMKRZ, X 53612 NECIZLD
REREV T UL A F U EMEITEREZ 7T, NEC X, —FEHDOY F 7 L -
A A EMAE 2011 4F 7 123 E (BHE 5.3-1) LTEY., FECE T 5 AMFEEL,
FEFHERE LTHLZoHBEHIN TS ZE EHIff STV A, 2T, 2kW
DFILENATRET, 6 kWh OFEEZ H > T\ D,
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Example of layout :2 MW / 2 MWh Image of EPRI solution:1 MW / 2 MWh

X 5.3-6 NECHLU F 7 A « A 4 L FEHE T I7 i

N .
NEL
| I

Houschold Enstgy Storage Systemn

HHE 531 NECHREEMY F UL« A A4 BEHhE S R

& 5.3-1 FE IR IREHLO g

KT PR - EPT

Deep Cycle o FH L L THEENDLYREL | o EFMMICITIZETIRRMEI L
B = DOIERHI SRR S OD 720 | o FEFEY) (§n) WBRITIEE DS EL
NAS Eih o REHE o JHBHIEDHHI DD

o ZEHER AN EL o SiAFENR T IR RE CIINED 2
= VKT | e HRE O EETT AL E D AT HE o EFnib
E o HIRENE o AEU—ZhFL0
UF T LA |0 AU RIS o i
7w o B CHCEERFEN Ly 10 o Jiii FLEE C ORI oy & H1 <

VLB, A EUE k28 A rTEE 72 Deep Cycle Hign e, NAS Eill, = v 7 /L /KB EH,
ZLTCYVF UL AFEMONUSO REMEFFEI LIz, 2SO EFK 5.3-1 1TRT,

P BRI L& BARVIRIETHRET D 2 L 2RV IR LHE, TO®RICTERK
ETHHEIT, B EZ I LD CRITE TR 554
1 FEAT X — DI R
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(2) HEGE i

ZEHHDORT RN X —%2F 7 = IFICATM L T &, E—JRFICEN T B+ 52 &
ICL Y e— I DOE ﬁﬁﬁ%?féCmU®ﬁA FELXEENTNRD) Z L2 HMIC
L2V AT ATHD, BEAICIE, KOKEHW SRR RH NS,

ngficd v, EEETIHELS Ao g2, FilEECRER FECXES
ZTHEEERIZ LTV, L, =277 haiEd D BTk, EFICHEERFENRT
»HD,

A 2 2. 4.5 rﬁ 'i" BB NZ R 115 16 T8 18 20020 [T

[X] 5.3-7 HAGRMEEAESK (FRE)

54, RAR—k-HYyF

5.15.1-5.3 HilZIB W\ T, fRax i x, A=, ©—27 7 MFEMEM L TE R,
N OEHEHNE . RAICITHER 2B L T A7 MME L, & 2R EMX O =3
/1/%* AT TELTELDOBTTLONRA—K 7 U v REENLTHDEIHDOTH
%o TITAMENIEHD M THA L TWDIEANEZ VN, RTITETFT 2R TIEe <,
xv—h-ﬁ)ybm CFTET Dk~ R B2 AR HAS DR TH L OAMICE N
FNX =T E2 G T AL AT LA TH D, RHEMNB L & R oOF T, BEo/h
IRFTELTHZ L, ZLTE—ZAMIIHIRAZ T EDL 2L BEBTE LD, N
TWAM &R D,

WHxSHE LT, LEMAM, v a vy - —/1, Gated Community, #5iELOHT
T e USRS . HUGE T 22 ERE X B, MY COFTZREIA 7 T ORI &of
W< bDEBbhd, BARTIE, B, &, —EEKR EORESMIZIT TR,
HIREOEBTHGBA— I —HLBAZHHREL TN 5D,
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kg " PiC ! Power Conditioner
&

Battery System
Battery System

Solar Power
Generation System

Wind-turbine
Generation System

Diesel/Gas Engine —
Generator for Backup

Distribution Panel bl

54-1 ZZEBEILOA~w— « 7 U v FEARER X

x \Weather Satellite

1
Wind Turbine ,2? Contret by Weather Forecsst |

Solar Power National Grid

Gas Engine
ﬁv i
Eniddling Enegy Management
- . - Storing Power Power Factor Control | kacioy eneigy Mansement
Electric Vehicle Station Respond in a secon Respond in a8 minute Sy

(High Voltage Charger)
IGCS : Intelligent Grid Cantrol System

5.4-2 B SERUWERT A A T3 T IGCS 3 A ]

HSE8UERTIL, BAE LA G RICEIF S AT LAZEELTBY, ThxX 5.4-2 17T,
SRk 7 R ERE &AM EZBIMICHIE L, EEERES S ZET, DO EOINVWT AT L%
FEHL TS, ZOTATACEY . HYE 2011 FEEIT 15%OE = 3 &R LT & s
LTb\éo
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6 &S

6.1. BIRBEK
6.1.1. #A&

(1) BLRE LO#T

B 7 DOERBT VX —ICBET HMMIL, B OB ZHS L TWbHon, #
FHME (DST) & 204 T d CSIR, EXBURZHY LWL ONESEEE (DTD &
Z DA F D SABS,NRCS.NCPC, 4 =~ X BUR B 22 L T\ 5 DR Tk /LF¥—4 (DOE)
L Z DA T SANEDI, B4 HEAHY L TCWDHONRET 7 U WEIREIT (DBSA) &
PR At (IDC) ThHhD (B 3 DK 3.2-1 ),

ZNENOEBEOBRENIRE > T D, BT p/LF —2 BIERICHED 5720123, AT
REWTOHB PR T Y 72 BV AR 3 A B2 7D . BT ISRV T H INAITTR » 7oAk o - 1
NIV MEAPTONT WD, —FH T, BRI DMMNEAD &, SN TOFE
DB L 720 | %@K&J@ﬁéﬁ%%é LTLZE I,

7, BRETHY, BFEAR, oI FM Lcariiibic k> TENO
Zw%—ﬁﬁmk% %%of%toéi%»#—«@ﬁ@ﬁ%iﬁﬁf&@ s b
EDOHFTHZRLX—IERNENE TN, 20D, TRAXF—hROKEIZLD
TARNF—FEZMHT 22O DET XNV —BRPEEREREL O,

B/E, B9 7 BOMFIE 2015 42 % T2 BAU f 12% D = L X —hFK e m ESE5 L) B
T CRY, ZOROOETRNVX—BURDHEBE I NFETINTWDS, —FT, PEM
%ﬁE%KOPTMK%%ﬁﬁA%%é THNF—GROM EIZIE, PREOZRBORD
N EETHY . Z07HIE 2020 48 5T 2030 F 2 mNS 7= R oG HE, il B
BEEARETDHIEDBMELRD,

—J7C, M7 BFEEEOREN S FEEE TIZE DI Z2EHCLTET05, &5
BT RNF¥— ﬁ%iéfﬁﬁ%ﬁﬁ@ﬁﬁﬁ%%&ﬁ%f%é#\k@éﬁ#\k@ia
IMERZALTVWDLDODRR A TH D, BUNDFHEZ R ET HERICREAKRT 24 TO
TR L < ORFENFEL I, S OICHIERRE & OIS HITR#EZHES L TV D,
%%\ﬁﬁﬁﬁ%%%ﬁf%%m%%ﬁ%ﬁ%fﬁD\%E%\ME%@%E@A%%E
BETIIH L0, BUROERMPEND Z LICL o TR AX—FH, BHCENFERNER L
TLED ZLIE, AHRORFURICERLELEZX D,

(2) 2%

7 BUF DB =3V X —BURIZBET 2 BRERED TRt < 2t L, Bl kg 2 LEEHR
»5, FlzIE, %I*w¥~ﬁ%_owféfﬁﬁﬁﬁﬁétwmﬂ4VN»%E%%k
IEMFICERE L, — oI AR EREEZITOHEL R ThA I, R, BEOHET
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DETXNVF—BEROINEZ R LS HILERH D, BEIZ, < OF =RV F —EERM
REISNTNDN, TOEZIBAEDICTERS LTV, HDHWE, EfiSHL TV THE
BEMR D, ZDT2D, BIFOBEZ RNV —BUREZ IR T 27200 [Fox ¥ —t 4
— (Energy Efficiency Center) | ZiXET 52 N1 D2DH K LD, ZTOHFTZFRILF—
=it BLFO XS etieaH 9 5,

THRNFR—ERIZET 27 — &, FHlk, REE EN KON b IE
IVE V[ + 1K/ |
THRAX—ZROM LICET DT —7 v a v 7ReA Ry h OB
TARNX—hRELETH-ODa P T— g

ENENT DX X /2T 4 — BT 4 7 OFEli

TRV F—ERD L

FMHI(SANS204%:E )lTI#JH‘—

gx) -5 B

6.1-1 Energy Efficiency Center DA%

HIRNF—ZIEEE
IXNF—ERBOEMR

BEIZSEE STV DE =RV F—BURIZOWT, EOEMESCE % 5 = FH%ES CREE
T5ZET, BURDEWMEZ MR L, BUROWEITIENT Z L8 TE 5, fflziX, Eskom
MIH L T 5D EEDSM I, F§7 OENFHFEOHNRIZEHH L T\nbH, — 5T, 2 EEDSM
DIFNHERNRIIFES N THE ST, NERSAIZ L 2HH03H L 00, EHAMEL#HERT D
VBN D, T 2T, SANEDI O X 5 RN BRZFE L BRET 2 2 N BERABND,

6.1.2. (EHRHEH

(1) BRI LT

7, A= p VXL DEROFELZRHE L TV D, — T, TOEDIZEDLD
REBREZRATRENCONTIE, HERARELTWD, [HEFC, M7ENTIE. A3
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Label design is
different for
same item--

Hard to find out the label

H{FT : Retail shop in Pretoria, July 2012
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Introduction

The Government of South Africa requested the Government of Japan to cooperate and
provide input into its Energy Efficiency Project. The Project’'s objective is to monitor
and forecast domestic energy demand and supply. It will also support the development
of energy efficiency programmes. The Japanese International Cooperation Agency
(JICA) is the overall custodian of the programme and has appointed the Institute of
Energy Economics, Japan (IEEJ) to undertake the first initiative - ‘The study of Energy
Efficiency in the Republic of South Africa’. This will be done in conjunction with the
Department of Science and Technology (DST) and the DTI. By working with their
South African counterparts, the objective of the study is capacity enhancement by
providing input and insight:

e Analysis of energy efficiency policy;

e Data collection and monitoring capabilities; and

e To provide data, analyse results and review reports to assist/support the South
Africa’s Energy Efficiency Policy institutions.

A key requirement of the study is the availability of data which is challenging for the
IEEJ on three fronts, 1) they are not based or familiar with South Africa; 2) there is
limited data available. This has been recognised by the Department of Energy where in
the foreword of the ‘Digest of Energy Statistics’ (2009) it stated: ‘One of the key
challenges that the Department faces is the lack of accurate, timely and reliable
provision of data from our various sources. As a result this Digest only includes
statistics for the years up to and including 2006 while we are in the process of
collecting and verifying 2007 and 2008 data. In addition to hampering the timely
production of our annual publications, the lack of data also creates a challenge to
policy formulation as there are limited measurable input and output indicators.’; and 3)
energy efficiency research has not been a priority to date. What has been done is often
not publicly available and / or difficult to source.

Unlimited Energy (UE) was asked by the Institute of Energy Economics, Japan (IEEJ)
to assist in overcoming these challenges by conducting an energy efficiency market
survey for the residential, commercial and transport sectors. The study had two
objectives:

e To conduct new research in the middle income residential sector to determine their
views towards energy usage and energy efficiency. This was seen as important and
necessary given the events which have taken place in the last 5 years — high tariff
increases and blackouts. This was done by interviewing 419 households in
Johannesburg and Durban

e To collect and consolidate all relevant reports and publicly available data for the
residential, commercial and transport sectors.
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1 Overview of SA Energy Sector

1.1 Contextual Background

By mid-2011 the South African population was estimated to be 50.54' million with
more than 70% living in formal houses. The World Bank? has stated the nominal GDP
for 2011 as USD408.2 billion with the GDP per capita being estimated at USD11,000.
The unemployment rate was at 25.5%.

With small deposits of natural gas and oil but very large coal deposits the country
relies heavily on coal for most of its energy needs. The world coal institute reported in
2005° that SA has the sixth largest coal reserves (50 billion tons) and is the world’s 5™
largest producer. It is therefore unsurprising that South Africa’s energy profile is
dominated by coal for electricity and of course oil for transport, as illustrated in Figure
1, 2 and 3.

Figure 1: Total primary energy sources (2007)

Hydro, 0% Renewables, 8%

Nuclear; 2%
Gas, 3%

Source: Department of Energy

1 Stats SA http://www.statssa.gov.za/keyindicators/keyindicators.asp
2 http://data.worldbank.org/country/south-africa
% The coal resource: a comprehensive overview of coal, London 2005

2
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Figure 2: Energy use by Sector (2007)

Source: Department of Energy

Figure 3: Electricity by energy source (2011). Total Eskom Output 237,430GWh

Source: Eskom Annual Report 2011
This status quo is expected to change as:

e In recent years there has been much debate about the accuracy of the historic coal
deposit estimates with the Minerals Bureau suggesting in 2005 that the figure may
be closer to 33 billion tons*. A more recent publication in the South African Journal
of Science says it may even be as low as 15 billion tons®. Regardless of which is
the more accurate estimate it is increasingly becoming accepted by many that the
country’s coal reserves are lower than what was first thought.;

4 Characterization of Coal Resources of South Africa, Jeffrey, 2005
5 South Africa’s Diminishing Coal Reserves, Hartnady, 2010, Article #360 SA Journal of Science
3
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e A related issue, supported by the above reports, as well as the Fossil Fuel
Foundation® is that the large, accessible and high quality coal fields, within the
central coal basin (Witbank, Highveld Ermelo and South Rand Coalfields) are almost
exhausted, with some estimates that ‘peak coal’ took place in 2007, while others
say it will take place by 20207. Of further concern is that the remaining areas in
South Africa which do have large reserves face significant challenges such as
location (ecologically sensitive areas), quality or mining conditions;

e The almost exclusive use of coal for electricity generation has resulted in South
Africa being major emitter of Greenhouse Gas (GHG) emissions, ranked 13" in the
world by total emissions®. South Africa has accepted its obligation to take steps to
reduce its GHG emissions having ratified both the UNFCCC (in 1997) as well as the
Kyoto Protocol. Under the terms of the Copenhagen Accord (UNFCCC Copenhagen
Accord, 2009), South Africa committed itself to reduce its GHG emissions to 34%
below its “business-as-usual” growth trajectory by 2020, and by 42% by 2025,
subject to specified conditions; and 3) the high capital costs of building new
generation plants, regardless of the fuel source.

These key, but by no means only, drivers are behind the need for South Africa to
implement an effective energy efficiency programme which is able to deliver
meaningful savings. This is reflected in the Integrated Resources Plan (IRP), which
provides the planning framework for the management of electricity demand in South
Africa for the period 2010 — 2030, where an assumption is made that the total
‘avoided’ power capacity from 2017 onwards will be 3 420MW.

The SA economy compromises of a significant amount of heavy industry, such as
mining with its associated industries like smelters, which by their nature are very
energy intensive. The National Energy Efficiency Strategy (NEES) of 2008 reported that
the ‘SA economy uses a lot of energy for every Rand of value added. In 2006, the
country had the 42" biggest GDP in the world but was the world's 21" largest
consumer’. Two reasons were given, the first being the energy intensive nature of the
economic activity highlighted above and the second reason is the often wasteful use of
electricity by all users (industry, commercial and residential). The country’s abundant
coal reserves have largely contributed to a situation where South Africa’s unit cost of
electricity has been and continues to be amongst the cheapest in the world.

With regards the first issue identified in the NEES, both the South African Government
and industry have taken steps to reduce the energy used per unit of economic activity
and the country’s energy intensity has declined by a material 33% between 1990 and
2008. A report released in 2011 by the United Nations Industrial Development
Organization (UNIDO)® found that the country’s industrial energy intensity fell from 1.2
toe for every unit of manufacturing value add (MVA) to 0.8 toe. At the same time the
global average has dropped to 0.35 toe for a unit of MVA. This highlights how much
further the country still needs to improve to raise its competitiveness and confirms that
there are opportunities for further improvements.

® SA Coal Reserves: After the Act, Prevost, 2004
"SA s nearing peak coal, Mail and Guardian, 25 September, 2010

8 US Energy Information Authority, 2010

o http://www.engineeringnews.co.za/article/sas-industrial-energy-intensity-falls-but-still-lags-world-

average-2012-03-23
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South Africa’s electricity tariffs are no longer as cheap as they used to be. Starting in
2007 the tariffs have been increasing by double digit percentages — the actual
percentage increases are shown in figure 4. These increases are against a backdrop
where the tariffs actually decreased in real terms from 1987 until 2003, also shown in
Figure 4, due to the surplus supply available and a government requirement to keep
the tariffs low for social reasons.

Figure 4: Electricity tariff increases and Consumer Price Inflation
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The combination of artificially low, in effect subsidised, tariffs and a long period of
oversupply resulted in an underinvestment in new supply and maintenance. This, as
well as logistical shortfalls, was why the reserve margin fell to below 7% in 2007 when
the rolling blackouts occurred (2008) — illustrated in Figure 5.

Figure 5: SA Electricity Reserve Margins

Source: www.gsb.uct.ac.za/mir

With demand exceeding supply it was no longer possible to further delay the building
of new generation plants. The high tariff increases were deemed necessary to 1) fund
the new build programme; and 2) to fund essential maintenance work. In its 2009
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annual report Eskom™ estimated that SA needed to build 40,000MW of new generation
capacity by 2025, of which over 13,1000 MW was already under construction (mainly
Medupi and Kusile power stations, return to service stations and Ingula power station)
and shown in Table 1 below.

Table 1: New generation capacity

Project Generation Capacity
Two new coal power stations are being built (Medupi and Kusile) 9,564 MW
Three ‘retired’ power stations are being brought back into service 3,645 MW
Four ‘peaking’ plants have been installed (diesel and gas) 5,032 MW

Source: Eskom

Notwithstanding the tariff increases a 16 country study™ undertaken in 2011 by NUS
Consulting Group which found that Canada replaced South Africa as the cheapest
provider of electricity in 2011 (Table 2) shows the low base of the South African
electricity tariffs. In effect it took five consecutive double digit tariff increases, four of
which were greater than 25% and it still remains amongst the lowest in the world.

Table 2: Electricity Tariff Comparison for 16 Countries (2011)

Cost in 1 Year
2011 Rank |2010 Rank |Country US¢/kWh change (26)
1 1 Italy 19.7 9.4%
2 2 Germany 18.56 24.8%
3 5 Spain 15.37 16.4%
4 4 Belgium 15.23 14.9%
5 7 UK 15.1 24.5%
6 3 Austria 14.58 7.5%
7 6 Netherlands 14.37 13.2%
8 8 Portugal 13.51 14.5%
9 11 Finland 12.11 24.8%
10 9 Sweden 11.94 17.1%
11 10 Poland 11.87 21.0%
12 14 Australia 10.02 15.7%
13 13 France 9.61 10.0%
14 12 USA 9.48 2.2%
15 16 South Africa 8.55 27.8%
16 15 Canada 7.98 3.1%
Source: NUS Consulting
Institutional Context

Approximately 60% of the country’s electricity is distributed by local municipalities, of
which there are 284. Eskom supplies the remaining 40% of ‘municipal’ consumers but
this is predominantly in smaller municipalities, rural areas and ‘townships’ in larger
cities which have relatively low household income levels. Eskom also supplies the large
industrial customers, such as mines.

10 Eskom Annual report 2009, pXi
11 http://eepublishers.co.za/images/upload/Energize_2011 /05 _vco_sa-electricity.pdf
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This arrangement is different to the international norm where consumers are supplied
directly by the utilities, private or public sector of which there are a few. The
consequence of this is that the electricity tariff, fee structure and bill layout is different
in each municipality. This does tend to cause confusion and makes it difficult and
complicated to compare tariffs.

Households can opt for a residential account (which is charged in arrears and included
in their monthly rates and taxes bill), or pay upfront via a prepaid service. And while
prepaid users pay an ‘all in fee’, account users pay a rate per kWh, as well as a service
charge, network charge, DSM levy and Value Added Tax (VAT). Table 3 gives a
comparison of the electricity tariffs for selected metros in South Africa.

Table 3: Selected Electricity Tariffs*? (2012)

ZAR / kWh
Area Tariff
Prepaid — City of Johannesburg* 1.09
Prepaid — Tshwane*
<100kWh 1.07
101-400kWh 1.20
401-650kWh 1.25
>650kWh 1.32
Prepaid — eThekwini* 1.03
Prepaid — Ekurhuleni* 0.97
Residential Account — City of Cape Town*
<=600kWh 1.07
>600kWh 1.18
Residential Account — eThekwini* 1.03
Residential Account — City of Johannesburg** 0.81
Residential Account — Ekurhuleni** 0.97
Residential Account — Tshwane*
<100kWh 1.03
101-400kWh 1.16
401-650kWh 1.22
>650kWh 1.29

*includes service charges
**excludes service charges

1.2 Sectoral Energy Consumption

The NEES of South Africa was first published by the Department of Minerals and
Energy (now known as the Department of Energy) in 2005. The strategy was published
with the proviso that it would be reviewed every three years. The first review was
completed in 2008 and the 2™ review is currently being finalised.

The NEES recognises the need for sustainable energy — whereby energy is used more
efficiently to achieve social, environmental and economic objectives. These have been
defined broadly and include: alleviation of fuel poverty, improvements to human health,
supporting job creation, reducing environmental pollution, reducing carbon dioxide
emissions, improving industrial competitiveness, enhancing energy security and
reducing the need for additional generation capacity.

The NEES outlines Government’s intention to implement a variety of regulatory
measures, demonstration and awareness raising programmes, as well as voluntary
agreements. The Strategy identifies an overall voluntary target of a 12% reduction in

12 Sourced from official tariff schedule issued by each authority and included as an annex to the report
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final demand by 2015. This is broken down across five sectors with each one having a
voluntary demand reduction target, namely:

e Industry and Mining: Final demand reduction of 15%;

e Commercial and Public Buildings: Final demand reduction of 15%;

e Residential: Final demand reduction of 10%;

e Transport: Final demand reduction of 9%; and

e Power Generation: Interim target of 15% of ‘non-essential’ consumption.

Even though energy efficiency has been a cornerstone of South Africa’s energy policy
since the adoption of the Department of Energy’s Energy Efficiency Strategy of 2005,
the implementation and take-up of energy efficient technologies, measures and
behaviour remains muted. The following overview of the electricity and transport
sectors provides some insight into the current status and challenges faced.

1.2.1 Electricity

Excluding transport, electricity is the primary energy source for the sectors identified in
the NEES. Figure 6 provides electricity consumption per sector and Figure 7 the
demand for 2011.

Figure 6: Electricity Consumption per Sector for 2011
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Figure 7: Electricity Demand per Sector for 2011
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With 17% consumption but 35% demand the residential sector has a big ‘swing’ factor
on the stability of supply. The winter and summer demand profiles, shown in Figure 8,
further demonstrates the impact that residential customers have on the grid during the
morning (06h00 to 08h00) and evening (17h00 to 20h00) peaks. A colder than
expected winter increases pressure on the system and for every 1°Centigrade drop in
temperature electricity increases by 600-700MW. Conversely in a warmer than

expected summer, air conditioners increase demand by up to 400MW *3 .

This

phenomenon largely explains why Eskom’s activities in the past have largely focused
on load shifting rather than outright load reductions.

Figure 8: Winter and Summer Electricity Demand Profiles
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13 Overview of Eskom's view of energy efficiency and programmes available, April 2012, Eskom.

Presentation by Andrew Etzinger
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The precarious situation of demand exceeding supply which first started in 2007
continues to persist and is illustrated by the red block in Figure 9 below. The supply
status report™ which is published by Eskom and provides a forecast of expected
generation adequacy, shows that the utility expects to operate for most of the 2012
winter with an operational deficit. This deficit or shortfall is managed through the use
of Open Cycle Gas Turbines (OCGT) which provide additional capacity during peak
periods. These turbines are an expensive but necessary short term solution to avoid
blackouts and power outages. The situation is expected to improve when the new coal
fired power station (Kusile) becomes operational in 2014/15 and will add an additional
4,800MW to the supply system.

Figure 9: Eskom Electricity Supply Status

Source: Eskom
Future Demand (2016)

The graph (Figure 10) below illustrates the expected consumption pattern during a
winter week in 2016. The graph clearly demonstrates how predictable industrial
(including mining) electricity demand is and the impact that peak demand has on the
grid. Elect = the expected increased demand due to new connections.

1 http://www.eskom.co.za/c/59/supply-status/
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Figure 10: Expected Demand — Winter Week 2016

10000
5000

0
ETotMines MmTotindust OTraction B Munics & Other OTownships MElect

Source. Eskom

1.2.2 Crude Oil

The NEES 1° review (2008) reported that Transport accounted for 25.7% (2004) of the
country’s total energy consumption. It also stated that this figure was forecast to ‘grow
considerably in the medium term’. This was indeed the case with the figure increasing
to 28% in 2007 — refer to Figure 2. The NEES accepts that light motor vehicles have
become the primary means of transport in South Africa and notes (and accepts) that
energy efficiency measures ‘will not be easy to implement citing international
experience. The National Association of Automobile Manufacturers of South Africa
(NAAMSA) ™ stated that the Department of Transport's (DoT) primary objective and
message to the industry during the late 1990s and early 2000's was ‘affordable’
transport. The industry responded by shifting their production to lighter and smaller
vehicles resulting in higher accessibility and increased volumes. This approach, over
the long term, is unsustainable and having achieved its objectives the DoT in recent
years has shifted its focus to ‘safe and public’ transport. Figure 10 illustrates the
upward trajectory of oil consumption in South Africa and any decline in consumption
on the whole can be attributed to the global economic downturn of 2008. Any uptake
in economic activity results in an immediate increase in demand of both petroleum and
vehicles. The only noticeable decline has been in the use of paraffin, which peaked in
1999 at 1,054 million litres, down to a historical low of 456 million litres in 2011. This is
for two reasons 1) the progress made in electrifying large parts of the country; and 2)
concerted effort to encourage a fuel switch due to the risks associated with paraffin
use in rural homes.

15 Discussions held with NAAMSA representative July, 2012
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Figure 11: Consumption of Petroleum Products (millions of litres)

Source: SA Petroleum Industry Association

1.3 Policy and Legislative Landscape

There is little doubt that the South African Government does recognise the potential
benefits and the role which Energy Efficiency should play to ensure the country has a
more sustainable energy supply. The Deutsche Gesellschaft fur Internationale
Zusammenarbeit (GIZ) undertook an energy efficiency policy mapping study (2012
unpublished) which provides an overview of existing and planned policies. The
following extracts from the report covers the most relevant policies and regulations:

e Energy Efficiency Strategy of the Republic of South Africa, DME 2005
(Revised in 2008): Please refer to Section 1.2 for detail.

e Electricity Regulation Act: DME 2005 (as amended): Published in terms of
section 35 of the Electricity Regulation Act, the Regulations establish norms and
standards for reticulation services and in this regard include a number of specific
measures to support both energy efficiency (EE) and Demand Side Management
(DSM).

e National Energy Act, DME 2008: The National Energy Act is a broad document
which covers many arrears. It does, however provide the legislative basis for a
number of potentially important energy efficiency related matters:

0 mandate and implementing agency — SANEDI is required to, inter alia,
undertake energy efficiency measures (as directed by the Minister of
Energy), increase energy efficiency throughout the economy and the gross
domestic product per unit of energy consumed, and optimize the utilization
of finite energy resources16;

0 basis for a regulatory framework — the Minister of Energy is
empowered (following consultation with Cabinet Ministers whose areas of

16 Section 7 of the National Energy Act
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responsibility will be impacted upon by the regulations) to make regulations
regarding:

o minimum levels of energy efficiency in each sector of the economy;

Multi-Year Price Determination Policy (MYPD) Process: The MYPD process
requires Eskom to submit an application for annual tariff increases which must be
supported by an EE DSM implementation plan, which is subject to review and
approval. The MYPD process also allows for the inclusion of other energy efficient
technologies and alternate funding mechanisms — please refer to Section 1.5
Industrial and Commercial for the full list. The MYPD cycle is a three year cycle and
the process for MYPD 3 was initiated by Eskom in June 2012. The targets for MYPD
2 are given in the table 4 below. Table 5 provides an update of the progress made
as at April 2012

Table 4: MYPD 2 (2010 — 2013) Allocation for EE DSM Programmes

Description Metric
Amount 5.4 Billion ZAR
Period 3 Years
Demand Savings 1,037 MW
Energy Savings 4,055 GWh

Table 5: MYPD 2 Results 2010 up to April 2012 (unless indicated otherwise)

Classification Projects Demand Savings | Energy Savings
(MW) (Gwh)
ESCo 406 793 2,347
Standard Offer 61 31 148
Performance Contracting 16 131 2,076
Standard Product 572 19 87
Residential Mass Rollout 14 66 N/A
National SWH Rollout (2008 start) 38,371 High Pressure 30 60
84,677 Low Pressure
CFL Mass Rollout (2004-2010) 43,5 million 2,006 6,667
Industrial and Mining (pre 2010) 164 527 1,440

Source: Eskom

Industrial Policy Action Plan 2, DTI 2010: IPAP2 aims to address what is
considered to be South Africa's unsustainable consumption driven growth
path. The document is intended to provide a comprehensive response to scale-up
industrial policy and ensure stronger coherence between macro and micro
economic policies. A key focus of the document is on strengthening the productive
/ manufacturing side of the economy. A specific sector cluster of IPAP2 is
concerned with ‘Green and energy-saving industries’. This sector cluster is
categorised under ‘qualitatively new areas of focus’. The document notes that there
are ‘significant opportunities to develop new green and energy efficient industries
and related services’ in South Africa, and further highlights that the country’s
manufacturing sector will need to improve its energy efficiency. Within this sector
cluster, specific focus is placed on solar water heaters (SWHSs), industrial EE and
energy efficient vehicles (specifically the commercialisation of electric vehicles).

National Land Transport Act, DoT, 2009: The objective is to promote socio-
economic development through an efficient and cost-effective land transport
system and to promote safety and security in public transport (as per NAAMSA
comments — Section 1.2.2). The Act provides for the following:
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o Encouraging and promoting the optimal use of available travel modes so as
to enhance the effectiveness of the transport system and to reduce travel
time and costs;

o Greater promotion and prioritization of public transport, managing energy
demand and improving the efficient utilization of energy resources

1.4 National Barriers

The Energy Efficiency Strategy of South Africa which was first introduced in 2005 to
achieve the above objectives noted in its third review (2011) that the global
phenomenon of rising incomes and population growth places increasing pressure on
supply and consequently the price of energy. It went on to say that although
awareness and understanding of the importance of energy efficiency in South Africa
has improved, more still needs to be done. However the strategy states that the
biggest barrier is ‘Resistance to change, attitudes to the value of improved energy
efficiency and the cost associated with the disruption of energy projects’. Conflict of
interest, such as the building owner and tenant scenario, was also identified as a key
barrier.

A combination of desktop research and semi-structured interviews undertaken (GIZ
Policy Mapping Study 2012 — unpublished) with industry and government participants
has been used to investigate why the uptake of energy efficiency initiatives to address
national emission reduction targets remains low. The following issues have been
identified:

e General lack of awareness and understanding of energy efficiency: Many
companies do not have a portfolio or department with a mandate to analyse
energy consumption, rather than just scrutinise their energy costs. Within
companies which do invest in energy conservation and energy efficiency, there is
often a lack of awareness of the policy and regulatory landscape regarding the
potential for energy efficiency savings and incentives, and as a consequence
energy efficient technology is often regarded as high risk.

e Lack of appropriate and effective financial incentives: Coupled with deep-
rooted mind-sets, ‘business as usual’ practises persist where energy efficiency has
a low priority. Some of the common reasons include a lack of understanding of the
new technology, scepticism with regard to performance and / or energy savings,
adopting conservative financial evaluation methods such as straight payback with
very short time periods (typically less than two years) rather than life cycle costing,
unwillingness to incur capital expenditure and a general aversion to change
behaviour.

e Lack of consumer awareness and understanding: A general complaint is that
most consumers are not aware that incentives are available and if they have heard
about them they do not know where or how to access them. If they are accessed,
further issues raised are:

0 The application process is unclear or complex, therefore the effort is not
warranted; and

o Different incentives for the same initiative creating overlaps or no incentives
for other initiatives creating gaps.

e Electricity Sales as a Revenue Source: Landlords of large developments, such
as office blocks, shopping centres, remain responsible for the payment of the total
electricity consumed by the building and then recover from their tenants. They are

14



South Africa Market Survey — Energy Efficiency

therefore able to negotiate bulk tariffs, which are lower, from Eskom or the
municipality. In many instances they do not disclose the tariff they are paying and
charge their tenants a higher tariff thus making a profit. This is in addition to the
well-known owner-tenant barrier whereby the landlords tend not to invest in
energy efficient technologies as they are more expensive and the benefit will be
derived by the tenant.

e Clear disincentive for municipalities to participate in energy efficiency
initiatives: A further concern to business is the clear disincentive for municipalities,
who distribute the bulk of the country’s electricity, to encourage and promote
energy efficient practises — especially amongst large users. Arguably, they do have
an incentive to promote energy efficiency amongst smaller users who they
subsidise or who have high percentage of bad debt. A recent study conducted
found that between 24-34% of the metros’ revenue is derived from the electricity
sales as shown in Figure 11.

Figure 12. Municipal electricity revenue as a percentage of total revenue (financial
years 07/08 and 08/09)

Electricity revenue as % of total revenue
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e Inadequate co-ordination mechanisms: While Government policies and
strategies remain voluntary, many private and public sector operations take little
notice of them. There is also a lack of alignment of national economic, industrial,
energy and climate objectives. Energy efficiency targets at a local level currently do
not exist and will take time to develop.

¢ Non-optimal enabling framework: Lack of effective mandate for government
departments/branches or uncertainty as to mandate. For example, the energy
efficiency strategy calls for a 15% reduction in energy usage per capita in the
residential sector. For this to be effective it should be executed by provincial and
local government departments, which has not been the case to date.

' Demand Side Management for Electricity and Water and Financial Implications for Local Authorities,
Palmer Development Group / Employment Promotion Group, 2012
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¢ Need for capacity building: As with the introduction of any new technology or
policy the up-skilling of existing capacity and the recruitment of new resources in
the public sector is vital if the Government is to achieve its objectives. Based on the
discussions and feedback from the various stakeholders, the skills shortage appears
to be particularly acute at the Department of Energy (DoE).

e Single Occupancy Vehicles: A long-standing inefficient and ineffective public
transport system has resulted in most commuters using privately owned vehicles.
Government is investing in the upgrade of existing and building of new public
transport infrastructure, (Refer to Section 4) but commuters resist giving up the
convenience of their motor vehicles with South Africa having the lowest average
occupancy per vehicle in Africa as shown in Table 6.

Table 6: Average Occupancy per vehicle for passenger modes in African cities

City Passenger Car Diesel Bus Minibus-Taxi
(pass/veh) (pass/veh) (pass/veh)
Abidjan 2.0 60 18
Accra 2.0 68 18
Dar Es Salam 1.9 45 29
Douala 2.3 45 17
Johannesburg 1.4 37.1 85
Lagos 1.8 43 18
Nairobi 1.7 70 18

Source: Energy Research Centre, UCT

1.5 Key Government Programmes and Initiatives

The Government of South Africa over the last decade has made large investments in
upgrading its infrastructure under the Expanded Public Works Programme (EPWP). The
objectives of the programme are to 1) to meet the demands of a growing economy
and population; 2) prepare for the 2010 FIFA World Cup; and 3) alleviate
unemployment for 1 million people for the period 2004 to 2009. Several of the projects
undertaken by the EPWP had as one of their objectives to improve the use of energy
or offer new services which would result in a more efficient use of energy.

The following is a list of some of the key initiatives undertaken by the South African
Government, not all of which are part of the EPWP. It is not meant to be a
comprehensive list but aims to provide an overview.

Industrial and Commercial:

e Eskom, through its Integrated Demand Programme (IDM), has introduced several
programmes to incentivise the uptake of energy efficient technologies:

o Performance Contracting: This is the bulk buying of energy savings from
project developers for a basket of projects. Performance contracting is best
suited to large, capital intensive industrial projects and requires energy
savings that exceed 30GWh over a 3-year period;

0 ESCO Model: This is best suited to individual projects (industrial) with
unique requirements where the project size exceeds 1 MW. Incentive
payments are demand-based and paid for verified savings (refer to Section
3.2 for an analysis of ESCos);

o Standard Offer Programme (SOP): This funding mechanism offers an
incentive at a standard published rate (42 — 120 c/kWh) per technology

type per unit of energy (kWh) that is saved during a specific period (16
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hours) of a weekday. The project size has to be in the range of 50kW-5MW,
and the savings achieved Monday-Friday between 6:00 and 22:00 to qualify.
The target market is the industrial and commercial sectors; and
o Standard Product: Pre-approved, published rebates are offered for
‘deemed energy savings' (24/7) achieved as a result of replacing inefficient
technologies with specific, pre-approved technologies. The incentive is
aimed at medium projects with a demand impact of less than 100kW.
Industrial Energy Efficiency (IEE) Programme: A joint programme which is
implemented by UNIDO and funded jointly by DTI, Department of Energy, UNIDO,
Swiss Economic Cooperation and Development) SECO and DFID (Department for
International Development UK). The NCPC promotes and implements energy
efficiency initiatives by partnering with private sector companies who enrol in the
programme, which entitles them to a free energy assessment or audit.
Waste Heat Recovery and Cogeneration: Waste heat recovery in its various
forms and applications (recycling of energy or to produce electricity) has been
recognised by the energy industry as an important component of the
comprehensive electricity system and as a potentially, inexpensive energy source.

Prior to 2008, ‘cogeneration’ (with the term cogeneration loosely applied to various
forms of distributed generation) was being investigated as a pilot programme
spearheaded by Eskom. In 2006 Eskom pricing approved 45c/kWh for
cogeneration projects, based on cost avoidance benefits. Tenders were then
invited for new cogeneration projects, but none came in under the approved price
and the pilot project was therefore halted. During 2007 the approved price was
increased to 65c/kWh and new tenders were invited for cogeneration projects.
This time 6 projects qualified and were approved. But all further activity stopped
pending a policy decision by DoE and NERSA.

NERSA did publish a draft policy at the time (“NERSA Consultation Paper
Cogeneration Regulatory Rules and Feed-In Tariffs”), but it provided no clarity to
qualifying criteria for co-generation other than the maximum installation size of
500 MW. The draft policy also only covered cogeneration systems that would be
trading power on the grid, and not systems that are installed for own consumption.

Following the severe 2008 electricity supply crises up to 2009 a significant amount
of effort (feasibility studies, tariff design, incentive mechanisms, pilots, etc.) again
went into creating an environment conducive to the development of cogeneration
capacity.

Unfortunately, the IRP 2010 does not specify cogeneration capacity targets which
has completely diverted the focus of investors and developers away from waste
heat recovery, combined heat and power and cogeneration initiatives and towards
renewable energy (primarily wind and solar). And again all relevant activity
appears to have been discontinued.

Discontinued incentives, tariffs and programmes that were in the pipeline were
focused on electricity production with the purpose to sell and hence significant
effort went into the development of a COFIT (Cogeneration Feed In Tariff) and
Power Purchase Agreements (PPAs). Given the recent change in policy direction
from a REFIT (Renewable Energy Feed In Tariff) to a tender process, it is uncertain
whether any of the prior co-generation work would still be relevant.
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The focused development of Cogeneration and Waste Heat Recovery capacity does
not appear to be the domain of any specific entity in the country at present. All
current evidence of activity relating to waste heat recovery and cogeneration seem
to be ad hoc and lead by industry. Numerous case studies have been published in
mainstream media recently showing innovative solutions at various industrial sites,
but theses have primarily been to supplement or displace own electricity
consumption.

There are therefore no known institutional and structural facilities such as special
electricity tariffs, pricing or incentives specifically to promote waste heat recovery
and cogeneration. There was also no mention of a national promotion programme
or funding support or incentive mechanism in any of the recent case studies.

The planned Carbon Tax, when implemented, may indirectly provide an incentive
where cogeneration can off-set own consumption and hence carbon emissions.
Currently the potential for cogeneration in the country is largely unexplored.

e Taxes and Tax Incentives:

0 Tax Incentive: Although not implemented yet the Treasury has
announced Section 12 L of the Income Act Tax. The incentive is for
investments in energy efficient behaviour and technology by allowing for an
energy efficiency allowance/deduction from taxable income on the basis of
energy efficiency savings (A similar incentive exists for Renewable Energy
investment 12(1));

o Green Energy Efficiency Fund (GEEF): A joint project between the
Industrial Development Corporation (IDC) and KfW (German Development
Bank) whereby soft loans (prime -2%) up to R50 million are made available
to companies making qualifying energy efficiency investments;

0 Manufacturing Enhancement Competitiveness Programme (MCEP):
The R5.8 billion incentive came into effect in June 2012 and aims to
encourage local manufacturers to make capital investments to upgrade their
manufacturing facilities in order to improve their competitiveness. One of
the five sub-components is the ‘Green Technology and Resource Efficiency
Improvement grant'.

o Carbon Tax: The Government pronounced its intention in the 2012
national budget to introduce a carbon emissions tax. It was announced
during the budget to inform the private sector that the tax will be
implemented and the form that it is likely to take. A vehicle emissions levy
has already been introduced (refer to the Transport section for details).

Residential

Although the residential sector is a high priority area for the reasons given in Section
1.2.1 the geographic spread and disparate nature of houses make it a difficult sector to
introduce ‘one size fits all' programmes or initiatives. However, two programmes do
stick out:

¢ National Solar Water Heating (SWH) Programme: Introduced in 2008 and
administered by Eskom, qualifying SWH receive a rebate. The programme is

funded from the NERSA approved DSM budget. The Government’'s target is to
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install 1 million units by 2014/15 and 5 million by 2019. Low pressure systems are
targeted at low income households and high pressure systems at middle to high
income households. As at 6 June, 2012'® 147,906 low pressure and 46,957 high
pressure system claims have been processed.

CFL Rollout: The programme replaces inefficient, incandescent lamps with an
equivalent, efficient compact fluorescent lamp. These are distributed at no cost in
exchange for an incandescent lamp which is then destroyed. The focus of the
programme has been primarily (if not exclusively) on the residential market. DSM
funding as well as carbon revenue is being utilised to assist with project financing.
43.5 million CFLs fitted across SA (from 2004 — 2010) resulting in 2,006MW
demand savings

Transport

Gautrain: A high speed rail link between Johannesburg, Pretoria and the
International Airport (O.R.Tambo);

Bus Rapid Transit (BRT): The Guatrain is supported by the BRT, which uses
dedicated lanes, in both cities. The Johannesburg system is operational but has not
been completed while the Pretoria (Tshwane) system broke ground in July 2012 for
a 51 station on a 80 kilometre route with a budget of R2.6 billion*®. Other cities are
also implementing integrated public transport systems such as the City of Cape
Town’s ‘Travel Smart’ Programme?;

The Gauteng Freeway Improvement Project: This is the upgrade and building
of new freeways in the country’s most populated province and economic heartland
of the country. The South African National Roads Agency Limited (SANRAL) stated
in July 2012 that the upgrades have resulted in reducing travel times by as much
as 50%72'. Note: All major cities have had their road networks improved and
upgraded but the details are not included in this report;

Fuel Emissions: The DoE recently promulgated regulations for fuel specs that will,
in broad terms, be the same as those introduced in Europe to enable Euro 5 vehicle
emission standards. These are to be in place by July 2017. The country’s refineries
currently produce Euro 2.

Fuel Emissions Carbon Tax: The tax was introduced in 2011 and applies to all
new passenger vehicles. In the case of passenger vehicles, the levy rate is R75 per
g/km on emissions exceeding the threshold of 120g/km. In the case of double-cab
vehicles, the rate is R100 per g/km on emissions over 175g/km

18 Eskom SWH Programme, Weekly Administrative Dashboard, 6" July 2012. Available on request
9 newsletters.creamermedia.co.za/servlet/link/14/48626/241501/1103112

20 http://www.capetown.gov.za/en/TravelSMART/Pages/default.aspx

2L http://www.twa.co.za/2012/07/05/roads-better-after-gfip-benefits-all-sanral/
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2 Residential Sector (Living Standards Measure
(LSM) 5-8)

2.1 Quantitative Analysis
Introduction

As detailed in Section 1 of this report, the South African landscape has changed
significantly over the last decade. High tariff increases, blackouts and a supply which is
constantly under threat results in different consequences for each sector. Historically
limited research has been undertaken in the residential sector and much of what has
been made publicly available was conducted prior to the 2008 blackouts. It was
therefore decided to supplement the limited publicly available research in the
residential sector with a quantitative analysis. The key objective was to investigate how
households interact with energy and their understanding of energy efficiency,
particularly home appliances, in middle income homes LSM 5 to 8 — refer to Section
2.2.2 for details. Kaufman, Levine and Associates (KLA) were appointed to develop the
questionnaire, conduct the interviews and report back on the findings. Annex 1 of this
report provides a summary of the KLA findings. The questionnaire and full report are
available as supporting Documentation.

2.2 Data Collection: Desktop Research

In 2009 over 90% of all households in SA had access to electricity, with 2012 marked
as the government's target for universal access while the Community Survey
undertaken by Statistics SA in 2007 reported that electricity is the primary energy
source in households for lighting (80%), cooking (67%) and heating (59%). A
publication issued by Eskom in 2010 estimated that the average household consumes
1,100kWh per month. Water heaters, domestic refrigeration, lighting and cooking
appliances were the largest household electricity consumers. The full breakdown is
given in Figure 13 and Table 7 gives the breakdown of end use of all fuels.

Figure 13: Average Household Electricity Usage Across the most common Appliances

Refrigeration,

S8
Other, 12%
Space Heater,
169 Pool Pump,
Laundry, 3% igi __ Other Cooking,
= e 1%
Stove & Oven, |
7% s
Water Heater,

Lighting, 6% 39%

22 Community Survey 2007, Statistics South Africa, http://www.statssa.gov.za/community _new/content.asp
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Table 7: End-Use Shares by Fuel for Middle Income Electrified and Non-Electrified
Households

End-Use Electricity | Oil Paraffin Coal Biomass Qil LPG
Wood
Middle Income Electrified
Lighting 9% - - - -
Cooking 12% 67% - 86% 28%
Space Heating 10% 18% 100% 10% 72%
Water Heating 35% 15% - 4% -
Refrigeration 9% - - - -
Other 25% - - - -
Middle Income Non-Electrified
Lighting - 1% - - -
Cooking - 21% 49% 68% 28%
Space Heating - 25% 51% 13% 72%
Water Heating - 53% - 19% -
Refrigeration - - - - -
Other - - - - -

Source: Energy Research Centre, UCT
Market Penetration, Sales and Performance of Selected Appliances

The All Media and Products Survey (AMPS) is administered by the South African
Advertising Research Foundation (SAARF)? and its objective is to publish product and
brand research. The SAARF AMPS survey covers the total adult population of South
Africa (15 years and older). The survey uses personal in-home interviews with
thousands of people representative of the total South African population. The data is
categorised using the LSM index. Table 8 uses AMPS data to provide penetration rates,
annual sales, average cost, Unit energy Consumption (UEC) and replacement cycle for
selected appliances. Annual AMPS data going back to 2000 has been provided — see
supporting documentation below. Note: AMPS data only represents household data
and therefore does not represent total sales. For example, refrigerators may be sold to
houses, hotels, offices, hospitals etc.

2 More details about SAARF and AMPS can be found at http://saarf.co.za/saarf/allabout.asp
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Table 8: Key Statistics for Selected Appliances. AMPS and Manufacturer data 2011, Euromonitor 2008

Total Number of HH - All LSMs
Number of HH - LSM 5-8

14,074,000
8,136,000

Purrchases Average Price
Number of HH |Number of HH |Penetration Rate Penetration Rate |Past 12M in (Rand) Energy Rating Replacement Cycle
Category Appliance Type AllLSM (000) |LSM 5-8 (000) |AllLSM (%0) LSM 5-8 (%) (000) to all HH |Entry Level UEC (Market Average) |(years)
Market Sources
Source AMPS AMPS AMPS AMPS & Euromonitor* | Market Sources | Manufacturer Data Manufacturer Data | Euromonitor
Microwave 8 646 6 295 61.4 77.4 642 R 600.00 9.5
Imported = A
Cooking Electric Stove 9 209 6 685 65.4 82.2 670 R 2 500.00 Local =B
Other Stove (Gas or coal) 1406 620 10 7.6
Electric Hotplate 4189 1975 29.8 24.3 R 200.00
Imported=275kWh/year Imported = A
Combination Fridge/Freezer 11 642 7 845 82.7 96.4 800 R 2 500.00 Local = >450kWh/year Local = C and D 10.2
Refrigerators Freezer 3111 1576 22.1 19.4 350 R 2 000.00 300kWh/year F 8.5
Imported = A
Refrigerator N/A N/A N/A N/A 70 R 4 000.00 240kWh/year Local = C and D 10.8
Vacuum Cleaner & Floor Polishers 2681 1016 19 12.5 220 R 800.00 6
Dishwashers 503 63 3.6 0.8 R 2 500.00 9.5
Top Load Washing Machine 3040 1792 21.6 22 260 R 2 200.00 N/A N/A 7
Cleaners & Washers Front Load Washing Machine 1047 507 7.4 6.2 150 R 3 000.00 1.1kWh/cycle A 7
Semi Automatic Washing Machine (twin Tub) 1714 1439 12.2 17.7 135 R 5 500.00 0.96kWh/cycle N/A 7
Imported = C
Tumble dryer 1277 386 9.1 4.7 135 R 2 200.00 3.8kWhh/cycle Local =D 6.9
1,100 (eWaste) R1,200 CRT Electronics in SA are
TV* 12 251 7942 87 97.6 1,600 (retailer) [R2,000 LCD / LED| imported and therefore
DVD Players 7 050 4671 50.1 57.4 R 750.00 international norms can
Electronics Hi Fi Music System 7398 4666 52.6 57.4 be applied, such as Dell,
Home Theatre System 3 857 2 399 27.4 29.5 HP and Acer for laptops
or PCs and Sony, LG,
Desktop Computer 2031 753 14.4 9.3 R 4 500.00 Samsung etc for
Laptop Computer 1353 449 9.6 5.5 R 5000.00 televisions
Air Conditioners (excl fans) 605 85 4.3 1 211 R 5 500.00 10
Cooling & Heating 2.5kWh/ day (standing
Electric Water Heaters 7 369 3337 40.1 45.2 400 R 6 500.00 losses) E 7

Notes

Grey data fields source may be unreliable and has been provided as a guideline
* Survey does not distinguish between CRT, LCD and Plasma but the bulk (especially LSM 5-8) can be assumed to be CRT
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2.3 Supporting Documentation

The following reports and supporting documentation have been provided to support
and add to this section of the report:

Quantitative Study

e The questionnaire developed for the quantitative study;
¢ The answers received from the participants;

e The final report prepared by KLA; and
e Report explaining the criteria used to categorise LSMs.

Data

e Annual AMPS Data for LSMs 5-8 for the period 2000 — 2011 on type of housing,
appliance penetration, number of vehicles and distances travelled;
e End use fuel types for electrified and non-electrified houses;

o Database of performance of selected household appliances; and
e Electricity tariff schedules of major cities in South Africa for 2011-2012.

Relevant and Useful Reports

e Community Survey (2007);

e Energy Performance and Labelling Requirements for Specific Electrical Appliances
and Equipment (2012) and Final Report (Project Amber) on outcomes of Focus
Groups conducted on consumer response to the proposed S&L programme and
Label Design (2012);

e South African National Appliances Energy Efficiency Action Plan (2010);

e Global Environment Facility Market Transformation through Energy Efficiency
Standards & Labelling of Appliances in South Africa (2011); and

¢ Results of the National Consumer Surveys Relevant to the Labelling
Communications Campaigns (2004).

3 Commercial Sector

3.1 Introduction

The commercial sector includes office buildings, financial institutions, hotels, schools
and universities, hospitals, shopping centres, retailers and places of entertainment.
This sector’s energy use was 8% in 2007 (Figure 2) and grew to 10% by 2011 (Figure
5). This predominant energy source for this sector is electricity but there is some use
of other fuels such LPG, coal and fuel, which are predominantly used for cooking and
heating. Given the diverse business types included in this sector it is clear that the
energy use characteristics do not only vary between but also within each facility. For
example, retail ranges from large department stores to small specialised boutiques,
both of which may be found in a shopping centre which has a controlled environment
or street access.
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3.2 Energy Service Companies (ESCos)

ESCo’s can, and should, play a large role towards the country meeting its EE targets
and objectives. A study undertaken for the implementation of the clean technology
investment fund (CTF) for South Africa®® noted that in its ideal form an ESCo identifies
opportunities to maximise energy consumption of large users. ESCo's can offer
significant benefits due to their energy management expertise, experience, capital
investment and guarantees. Typically the full service offering is:

e Perform an energy analysis and audit;
e Energy management services;

e Project design and implementation;

e Project maintenance and operation;

e Monitoring and evaluation of savings;

The operational features of the ESCo, which distinguishes them from consulting or
energy firms, are:

e ESCo’s guarantee the energy savings and / or the supply of the equal supply of
energy service at a reduced cost through the implementation of the service and the
technology. This is done through a energy performance contract (EPC) which is
entered into with the company, the most popular forms are, (but not limited to):

o0 The actual energy savings from the project;

0 The energy savings are sufficient to service the monthly debt repayments
incurred for the project and once the debt has been repaid the financial
benefit accrues to the company;

0 The same level of energy service is supplied at a lower cost.

Under an EPC agreement, ESCo remuneration is based on demonstrated
performance — which is based on one of the above forms.

e The ESCo’s remuneration is directly linked to the actual savings achieved by the
project, making it a performance based contract in its purest sense;

e ESCo’s are able to finance, or assist in securing the finance required for a project
by providing and quantifying the guaranteed energy savings;

e To achieve the above the ESCo forms an ongoing and long term relationship with
the company for the duration of the contract in order to maintain, measure and
verify the savings.

To achieve and maximise the expected energy savings ESCO projects need to be
comprehensive, this is done by employing a wide range of cost effective measures or
interventions. These normally include the following: high efficiency lighting, high
efficiency heating and air conditioning, efficient motors and variable speed drives,
centralized energy management systems, process heating, steam and compressed air.

However, ESCo’s as described above do not exist in SA. It is understood that in 2010
there were only seven fully fledged ESCo’s in the USA. In SA the number is closer to

24 A Business Plan for the Implementation of the Clean Technology Investment Fund in the Private Sector
— Industrial Energy Efficiency, UE and PDG, June 2010
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200 “ESCo’s” registered on the Eskom website ®. In truth these companies are
preferred Eskom suppliers. This is not an indictment of their services, skills or product
offering. However, almost all of these firms are small with only a handful of resources
and lack the engineering capacity and skills to take on major projects®. Very few, if
any, are in a position to finance the equipment and then share in savings based on the
EPC model.

The 2010 CTF study interviewed four of the most successful ESCos in South Africa,
based on the number of Eskom approved submissions. To determine how, if at all, the
ESCo landscape has changed over the last two years they have been contacted again
to provide input and views. Table 9 summarises the results.

%5 http://eskomidm.co.za/esco/form/find/
%6 Confirmed with C Openshaw, Eskom IDM, Senior Consultant, Technology Consulting
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Table 9: Selected Interviews with Leading ESCo’s (2010 and 2012)

2010

2012

HVAC International
www.hvacinternational.com

Profile: The director has been involved in this sector for just under 30
years. The company is one of the bigger energy services companies in SA
and employs a highly skilled workforce. HVACI focuses on large industrial
projects where the intervention will yield a minimum of >1MW, with the
average project being 2 — 3MW. The project costs range from a minimum of
R10 million and go up to R60 million. The company focuses on the mining
sector.

Electricity profile: SA’s electricity profile is different to the international
norm. Globally, approximately 50% of electricity is consumed by the built
environment (offices and businesses) but in SA this figure is around 30%.
This is due to about half of SA’s electricity being consumed by the mines
(15%) and industry (35%). Therefore the opportunities are different and
cognisance of this must be taken.

ESCO’s: The consultant’s assessment of the ESCo’s industry in SA was
confirmed. In HVACI's view the local ESCo’s are not and will not be able to
enter into EPC’s with the industrial sector for a long time. This is due to the
mismatch between the size of the ESCo and their clients. In this context it is
very unlikely that an ESCo is able to enforce any breach of contract terms
by its client — the result is that all the risk resides with the ESCo. Under the
Eskom DSM programme companies enter into a contract with Eskom,
through the ESCo, which requires them to maintain the savings for 5 years
in return for the incentive paid. The ESCo therefore has this security under
the current model and is therefore not required to take on any risk.

Awareness: HVACI believes that there is a willingness and a commitment
from company CEO’s and boards to conserve energy. However, HVACI's
experience is that there is a disconnect between the top level of
management and the operational management who are in control of the
plant. Their objective is to maximise output at the lowest possible cost.

Project investment criteria: Companies tend to invest only projects that
offer the greatest returns. EE project must therefore compete with projects
such as new business units etc. Other barriers which further disadvantage
energy efficiency projects are:

e Payback period requirements which are as low as 12 — 18 months;

Since 2010 the company has expanded its service offering to include other
large industrial customers and not just mines, but these remain limited to the
industrial sector.

The tariff increases since 2010 have resulted in many EE projects being
implemented. However, most of the ‘quick win' projects have been
implemented meaning that the next level of viable projects are more
expensive and therefore often on hold until further tariff increases come into
effect. The types of projects undertaken by HVACI require -capital
investments, as they are classified as CAPEX and not OPEX, so the biggest
barrier faced is access to capital. Because of this classification the EE
projects proposed compete with other capital expenditure projects and in
most instances do not yield the returns required. A secondary issue is that
although awareness has increased and there is a greater willingness to
implement EE projects the mindset remains deeply entrenched in the old
paradigm of generating returns from new business activity rather than EE.
This is especially prevalent in medium size companies, who have fewer
financial and technical resources.

HVACI clients are large industrial clients who can access funding at a lower
rate than any concessionary funding available; furthermore these companies
tend not to be willing to pay interest on a loan to implement an EE project.
Therefore all projects undertaken by HVACI are almost 100% reliant on
Eskom incentives and financing. A further advantage of an Eskom agreement
is that a contract must be entered into to maintain the savings for a period
of 5 years which assists in ensuring that awareness is further increased as
the returns are achieved. However, long lead times for approval at Eskom
continue to hamper and reduce the number of projects undertaken.

The company believes that the only lever for further investments into EE is
increasing tariffs. It is unlikely that mandatory requirements will be
successful as it is will be difficult to monitor and evaluate. Their view is that
once the industrial tariff goes above 80c/kWh most EE projects will become
viable — until then EE projects will be done on an ad-hoc basis. It is
estimated that the industrial tariffs are currently around 50c/kWh but this is
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e Little or no internal policy requirement which obligates a reduction in
energy consumption;

e The still low electricity rate.

The company relies heavily on the Eskom rebate (50%) to make projects

attractive to customers. Without this incentive few projects would be

undertaken.

Comments: HVACI believes that meaningful EE projects will not occur for
another two years, when electricity tariff reflects the true cost of energy.
The only other alternative to kick start the industry is to introduce
legislation obligating companies to reduce energy through punitive
penalties.

Any ESCo model that is developed, outside of the Eskom DSM programme,
needs to find a mechanism to eliminate the risk to the ESCo due to the very
high capital costs of the equipment being installed.

an estimate.

Energy Resource Optimizers
(ERO)
www.energyoptimizers.co.za

Profile: ERO is an Eskom registered vendor which specialises in commercial
and industrial energy efficiency projects. ERO has been operating for over 5
years. Typical project sizes range from 200 kW and go up to 2 MW - this is
through multiple independent projects within an organization. For example
the company has done several lighting retrofits for a hotel group, each hotel
averages 100 — 300 kW per hotel and up to 7 hotels in total.

ERO shares HVACI view of the ESCo industry and as such are not repeated.
The following is a summary of their further experiences and views:

Awareness: This remains a key obstacle and in most cases new clients are
responding to the need for energy efficiency, i.e: it is reactive. As a result
most companies have not budgeted for it and then include it in the
following years planning. This results in a minimum delay of 6 — 12 months.

Companies try and introduce energy efficiency measures internally often
resulting in poor or inefficient choices, but more importantly their
interventions are insignificant. The most common example is companies
upgrading to energy efficient lights only, but as a proportion of their total
electricity consumption profile this is small or negligible and much bigger
savings can be made in other areas such as HVAC or water heating.

A further barrier is an influx of inferior products entering into the country.
ERO is often shown quotes from new market entrants who are marketing

There has been minimal change in the company’s profile and business
activities. The only notable changes are 1) the minimum project size has
dropped down to 10 - 15kW due to the introduction of the Standard Offer
and Standard Product offerings from Eskom; and 2) ERO have become
significantly less reliant on the Eskom programmes and have gone from an
80/20 split to 40/60.

Although the increase in tariffs has assisted, ERO have not experienced a
noticeable increase in new projects or interest. Their experience is that
companies which are actively seeking to become more EE are implementing
EE projects more readily and expanding them to other areas. The companies
who were not interested have remained so. This is probably due to these
businesses having become accustomed to the high annual increases and as a
result management accepting them as a ‘fact of life’. ERO also strongly
concur that if the building owner does not occupy the building there is no
interest in implementing EE programmes as this cost is passed on to the
tenants at a profit. This explains why the Leisure (hotels and resorts) are so
active in EE.

A further problem being faced by the market is that the market is flooded
with inferior and low quality technology (motors, lighting etc). This results in
1) customer becoming confused; and 2) if they buy low quality equipment
and it fails or there are minimal energy savings then they do not undertake
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their services aggressively. These products do not perform to expectations
as they either fail early or do not deliver the expected energy savings. The
impact it is having is that companies either have a bad experience and
refrain from further energy efficiency interventions or they become
confused with the number of options and wide pricing so they do nothing.

Project investment criteria: ERO’s experience is that companies tend to
use economic models which will broadly deliver their desired outcome. This
view supports HVACI's assertion of a ‘numbers’ game where all projects
regardless of their nature are grouped together.

ERO’s experience is that companies tend to undertake EE projects only if
the internal budget is available and will not take on debt to fund a project.
They would rather delay the project for a year until the internal funding is
made available. ERO has in all instances advised their clients that the
funding costs are lower than the savings and as a result it is a self-funding
project but this makes little or no difference.

Comments: Further education or awareness is required to encourage
companies to take on debt to fund EE projects. This could be done through
demonstration projects.

80% of their projects are through the Eskom DSM programme and only
20% are customer funded. Few projects would be undertaken without the
DSM incentives

any further projects — or a combination of the two. As a result even if
companies do have allocated budget to undertake EE projects they tend not
to as they do not know how to spend it.

EROs experience is that local engineers are generally unwilling to be
influenced by international examples of EE installations or technologies. They
want this to be proven under local conditions. It is therefore believed that
what is required are high profile demonstration projects (case studies) which
have been undertaken by independent and credible entities — such as
Government, Universities etc but not by product suppliers as this raises
issues of conflict.

ERO has experienced the first signs of commercial clients starting to consider
financing projects through debt but the vast majority continues to be funded
from available capital. Companies are also willing to consider EPC contracts
whereas in the past they would not.

Eskom process time and other administrative issues remains a key barrier.
For example, the rules are applied inconsistently across the ‘regions’ which
becomes problematic for businesses which have a national footprint. The
sustainability of ESCos lies with Eskom which is not a natural home; the DSM
programme should be managed by another Government agency which will
not have the conflict faced by Eskom and will be able to create an
environment for business development, which at the moment is not the case
with Eskom.

Honeywell
www.honeywell.co.za

Honeywell is a diversified multinational company and a world leading ESCo.
Although it has been operating in SA for many years it is only now (2010) in
the process of setting up an ESCo offering. Honeywell’s size means that it
does not face the financial challenges that the local ESCo’s do, which are
almost exclusively SMEs. In most instances its market capitalization is
bigger than that of its clients.

The company aims to offer full ESCo services as described in the role of
ESCo’s section above, which is to offer a self-financing (no CAPEX and no
OPEX) offering with guaranteed energy savings. If required finance will also
be provided.

Honeywell’s value proposition to its clients is to target all EE opportunities
identified and bundle them into one offering. The advantage of this is that

Honeywell was contacted and responded by saying that little has changed
since 2010.
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there is no need to use multiple firms for different interventions i.e:
different vendors for lighting, HVAC, water heating etc. This approach
allows them to identify energy savings in excess of 15 - 20% of total
consumption, which in their experience is the benchmark for a viable
project. The average financing period is between 7 — 10 years. Honeywell
also able to maintain the systems which reduces the chance of energy
savings not meeting the EPC targets and also ensures that savings are
maximised to the benefit of both parties. Issues around maintenance are
staff turnover, lack of motivation and commitment in maintaining a third
parties equipment and costs of training. Honeywell intends to enter the
industrial sector in the future.

One of the concerns raised about the industrial sector is that the
opportunities lie in their internal processes and companies are often
reluctant to reveal these for competitive reasons or accept advice from
external parties on what they consider to be their core business.

Comment: Honeywell believes that concessionary funding could help
unlock the market as it will enhance the Return on Investment.

Iskhus Power
(www.iskhus.co.za)

Profile: The company was founded in 1998 and employs 60 people. Iskhus
serves the commercial and industrial sector, but does not do mining
projects. To date the company has undertaken over 200 projects which
have yielded over 24MW of savings. Less than 20% of the company’s
projects rely on DSM funding.

Awareness: The COO believes that the need for energy efficiency in the
private sector is finally on the agenda of companies. Unfortunately this has
not been transformed into an action item yet. They have also identified two
types of companies, which they have titled internally as ‘leading’ or ‘the
rest’. A leading company exhibits the following characteristics:

e Energy efficiency and sustainability, excluding social initiatives, is firmly
entrenched in the company’s values;

e Almost all these companies operate internationally (SAB) or their
customer base is international (Peermont hotels and Distell); and

e The company strategy incorporates energy and climate change issues
(Woolworths)

Unfortunately their view of ‘the rest’ is that they pay lip service to energy
efficiency and have not fully understood or are not willing to understand the

The company now has 35 employees but has expanded its product offering
which now includes the residential, agriculture and manufacturing sectors. It
estimates that the company’s projects have now yielded close to 50MW of
savings.

Iskhus management believes that the ESCo industry is too reliant on
subsidies and the Eskom IDM programme, which will result in a collapse
when the subsidies are reduced or terminated. Only 30% of the company’s
projects are linked to rebates. Iskhus does believe that the Eskom processes
have improved and the new product offerings are easier to understand and
access. However long turnaround times are still common — they may often
take in excess of 12 months which creates problems from a company
perspective with regards to budgets and how they are spent.

The increase in electricity tariffs and a better understanding of EE [since the
previous meeting in 2010] has increased interest but there is still some way
to go before the ‘tipping point’ is reached. Most of Iskhus new business is
from existing clients who are either doing additional work or upgrading
existing projects. Banks are now willing to discuss projects whereas in the
past they would not. For its commercial projects the company’s biggest
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importance or the need to conserve energy.

Project investment criteria: The company is prepared to guarantee
energy savings but will only do so if a comprehensive baseline is developed.
However, the client is required to pay for the services provided on
completion of the installation. Their experience is that this model works as
they are able to build a strong working relationship with the client as both
parties have the same objectives.

Iskhus has recently introduced an in house finance offering, which
companies can use to pay for the upfront capital costs of the project. Iskhus
was unable to structure this through a bank and the directors had to use
their personal assets to fund this initiative. They now have several
demonstration projects and are finally able to source limited funding from
banks - the banks are now prepared to take on the client risk but not the
performance risk.

Comments: Iskhus management believes that the availability of
concessionary funding would greatly assist the company in undertaking a
greater number of projects. As at 2010 banks remained unwilling to provide
finance for projects using new technology due to the perceived risks. The
funding available from Iskhus is expensive (prime +1) making EE project
less attractive.

challenge remains the building owner / tenant scenario (listed under Section
1.4 barriers and Section 3.9.1 Operational Norms). Unless the owner of the
building occupies a large majority (>40%) their experience is that there is
no interest in EE.

The table below gives a high level overview of the Iskhus service offering:

Service Explanation Revenue Type

Audit Determine baseline Consulting

Power Fix Power Factor correction Consulting & EPC

Metering Assist  with  on-going | Consulting

performance

Alternatives

e PV Design & Installation Consulting & EPC

e Biogas Design & Installation Consulting & EPC

Project

Management

e Heat Pumps Design & Installation Consulting

e SWH Design & Installation Consulting

e Energy Design & Installation Consulting
partnerships

e Other

Iskhus believes that the following should be considered for the country to
meet its EE targets and objectives:

e Specific elements of EE should be legislated (made mandatory)

e There is a poor understanding of EE and ESCos land up performing this
function during the sales cycle. This is at great cost and risk (as the
client is inclined to try and implement internally — which generally results
in a poor installation, no energy savings and increased reluctance to
undertake further EE initiatives). The Government should devise a way
to ensure ESCos cover specific topics during their sales pitch for which
they are remunerated

e EE (and ESCos) is perceived as an electrical engineering service resulting
in the wrong people getting involved, such as electrical engineers. It is a
business offering which uses proven technology to increase productivity
and or cut costs.
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3.3 Data Collection: Energy Audits

Due to a lack of readily available public data, the approach taken for this report was to
consolidate actual data gathered from energy audits undertaken by a registered and
credible Energy Services Company. Energy Resource Optimizers (ERO) have been in
operation since 2002 and are consistently one of the top 5 ESCos, by number of
registered projects, on the Eskom EEDSM programme. The data provided by ERO,
Section 3.4 to 3.8 covers hotels, resorts, shopping centres, hospitals and schools.
Energy audits undertaken on a commercial building, industrial building, prison and a
process plant are included in the Annex Section of the Report.

Section 3.9 then provides energy data sourced from desktop research and other
credible sources.

Energy Audits Activities

ERO’s business model is to undertake a full energy audit for which it charges a fee. A
report is then prepared and presented to the client where recommendations are made
based on the findings. The client then has the following options: 1) do nothing or
implement some or all of the recommendations in-house; 2) use another company or
supplier to implement some or all of the recommendations and apply for any DSM
incentives; or 3) appoint ERO to submit the applications for DSM incentives and
implement.

The following is a breakdown of EROs standard energy audit activities:

e Site visit and walk through audit

. Site orientation

= Understand production process and drivers

= Understand energy sources used as well as energy flow through process
= High level identification of energy conservation measures

= Identify major energy consuming equipment

. Identify equipment operating times

= Identify equipment consumption levels

= Determine factors that influence energy consumption

e.g. Energy(total) = aE(production) + BE(admin) +38E(auxiliaries) + eE(losses)
¢ Load profile measurements: Identify areas for possible load profile measurements
and install data loggers
e Analysis of historical energy accounts — minimum of one year to identify patterns,
rates etc
e Review of operation and maintenance procedures
e Power quality audit on main incoming supply
e Define energy conservation measures, such as

= Technology
= Bill of materials
= Prices
= Energy savings
= Financial analysis (NPV, IRR, payback)
o Compile energy conservation measure report and present

The following explanation has been provided to explain how the data was sourced for
this section and to confirm that it is objective and reliable.
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3.4 Hotels

3.4.1 Introduction

South Africa has a mature hospitality industry. This sector provided accommodation to
business and leisure travellers. The properties are graded according to the
international star grading system. A five star property is the most luxurious whereas a
one star is the least. Guest houses and lodges form a large part of this sector.

Operational Norms

The hospitality industry is going through a tough period in South Africa. In the run up
to the 2010 Soccer World Cup many new hotels were built. The economic crisis of
2008 however resulted in occupancy levels dropping from 71.8% in 2007 down to 53%
in 2011 but is expected to increase by 9.1% to 62.1% by 2016.?" The decreased
occupancy levels, coupled with high electricity tariff increases, has proved challenging
for many operators and this is indeed one sector which is focussing on identifying and
implementing energy efficiency programmes.

Historically, hotels in South Africa were large and inefficient users of electricity and
therefore opportunities which yield large returns are readily available. The newer
hotels being built tend to be more energy efficient with LED lighting, heat pumps and
key card systems being the norm.

3.4.2 Data Collection

The information provided in this section is derived from energy audits conducted at
116 hotels of two of the largest hotel groups in the country. These properties range
from 5 star to 1 star. The ESCo is appointed as a full time energy consultant. It is
believed that these properties represent approximately 26% of the hotels in South
Africa. Figure 14 below shows the number of hotels by major group.

Figure 14: Breakdown of Hotels in South Africa

27 South African Hospitality Outlook 2012 — 2016, PriceWaterhouseCoopers, July 2012.
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3.4.3 Results
Analysis of Electricity Load Profiles

Some of the properties have sub metering installed on various areas. Figure 15 shows
an example of such a breakdown. This is representative of a typical four star property.
Note that this property serves breakfast, lunch and dinner. Notes: 1)‘Other’ is made
up primarily of rooms and corridors; and 2) In this example the hotel has installed heat
pumps, if this was not the case the water heating would increase by a factor of three.

Figure 15: Energy Consumption per process Energy Usage (kWh)

Other, 40%

Dining Area &
Bar, 12%

Conference
Facities, 10%

Main Electricity Supply Load Profile

Figure 16 below shows the week load profiles for a luxury, medium and budget hotel.
The luxury and medium hotel are on a Time of Use tariff while the budget hotel is
billed using a two part tariff.

Figure 16: Average Daily Consumption
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Medium Hotel Load Profile
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In Figure 16 it is evident that the daily electricity use profile remains fairly similar for
each day of the week. Depending on the services the peak is either in the morning,
midday or evening. The properties are managing their loads according to the relevant
electricity tariff signals. A property on a demand tariff would do load shifting of the
water heating system whereas those on time of use will try to avoid laundering and
water heating during the peak times.
Seasonal Consumption

The location of the hotel has a big influence on the seasonality of the electricity
consumption. The location determines the prevailing climatic conditions as well as the
occupancy patterns. A hotel located at the Kwazula Natal beach would be busy during
the summer holidays whereas the Gauteng hotels are very quite during the same time.
From a climatic perspective the KZN hotels tends to draw more power during the
summer months due to the high demand for air-conditioning. In contrast the hotels
situated in Gauteng draw more power during winter due to the increased need for
space heating. Figure 17 shows the consumption history of a KZN hotel and Figure 18
for a Gauteng Hotel.
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Figure 17: Monthly Consumption KZN Hotel (kwWh)
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Figure 18: Monthly Consumption Gauteng Hotel (kwh)

Gauteng Hotel Energy Consumption
900000

800000 |

700000 |~

600000 |—

500000 |- == - - — - - == - -

400000 - @ — @ —  —  — —  — —

300000 - @@0— - - = = = = =

200000 - @@— - = = = = =

100000

1800

+ 1600

+ 1400

r 1200

+ 1000

- 800

- 600

r 400

kwh Off

kWh Std

N kWh Peak

=4==Max. Demand
(kVA)

Findings and Opportunities

Based on experience and the actual measurements taken, luxury hotels have a higher
load factor compared to mid-class and budget hotels. This is due to the extended
service periods and increased features offered; such as 24 hour room service, valet
services, health spas etc. The consumption in the budget hotels reduces considerably
during daytime once the guests have checked out. Most of the budget hotels offer a

limited breakfast which does not require a lot of energy to prepare.

35




South Africa Market Survey — Energy Efficiency

HVAC: Only the large hotels have central air-conditioning with chillers, cooling towers
and air handling units. The HVAC system contributes on average 12% to the monthly
consumption. (summer 20%, winter 2%). Heating in winter is distributed via the AHU
and not the HVAC and therefore their electricity consumption falls under ‘other’.

Lifts and Escalators: The energy consumption associated with lifts is minimal. Very
few medium and budget hotels have lifts.

Lights: The majority of the light fittings in the hotels are 50W low voltage down lights.
In the rooms there are bed lamps and floor lamps fitted with compact fluorescent
lamps. In the ‘back of house’ or administration areas (storage, canteen, office areas,
workshops) there are fluorescent fittings with T8 lamps and magnetic control gear.
Since most of these lights are on 24 hours per day it is cost effective to change all the
magnetic ballasts to electronic control gears (ECG) and all down lights to LED.

Water heating: The majority of hotels use electric boilers to heat the water for the
guest rooms. The hotels have large storage vessels that are heated by means of
electric elements. The vessels are sized in such a way that it would provide all the hot
water for one peak period. i.e. morning or evening. This means that these vesels are
reheated twice in a 24 hour cycle. The electrical input is sized in to provide a reheating
time of less than 6 hours. Water is stored at between 55 and 60° C. In recent years
there has been a trend to convert to heat pumps.

Laundry: This can account for as much as 10% of the electricity consumption of the
hotel. Key opportunities is shifting these activities to out of peak demand periods and
upgrading equipment.

General Comments

Contrary to the common belief the main driver for the hotels energy consumption is
not occupancy. Figure 19 shows the daily electricity consumption and daily occupancy.

Figure 19: Daily energyconsumption (kwWh) and occupancy (rooms sold)
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From the figure above it is clear that there is not a high correlation between occupancy
and consumption. This correlation is better with the budget hotels where there is less
common and ‘back of house’ energy consumption compared to the guest related
energy consumption.

Opportunities for large scel energy savings do exist in the hospitality sector. The
experience of the ESCo is that these are to be found in both facility energy
conservation measures as well as operational measures. The technical expertise of this
sector is low and they tend to look for free advice from suppliers and the utility
companies, as opposed to contracting a qualified ESCo where they will be required to
pay for the service.

Although they have strict financial criteria for investments in energy efficiency, with the
norm being a three year pay back, it is the opinion of the ERO that the hotel groups
have their own capital for energy efficiency projects. The reason why it is not
happening faster is their lack of knowledge of the opportunities as well as their distrust
of the large number of new suppliers offering sub-standard products.

The following opportunities have been identified:

e HVAC upgrades: Most hotels use console type air conditioners. These units use
electric elements for heating. There is an opportunity to replace these with inverter
type heat pump air conditioners. Very few hotels with central air conditioning
systems have building management systems (BMS) installed. The controls often
contradict each other. (simultaneous heating and cooling) An upgrade of the HVAC
controls is a good opportunity;

e Heat pumps for water heating: Heat pumps generate hot water using on average
one third of the energy of electric elements;

e Lighting: As appropriate depending on the application as well as daylight and
motion sensors as many lights are on 24/7;

e Training and operational procedures: Training staff members to be more alert and
vigilant with electrical appliances will lead to material reductions. For example; not
leaving HVAC systems on unnecessarily or not setting them to cold or too hot;

e Laundry: These stations often have inefficient and old equipment which use large
amounts of water and energy.

Final Comment

For the reasons provided in the introductory paragraph hotel groups are increasingly
contracting ESCo’s or using their internal skills to reduce their energy consumption.
Due to the very public nature of hotels, where they receive different guests on a daily
basis and a high staff complement with a high turnover rate which is not highly skilled,
to achieve meaningful and sustainable energy savings technology improvements must
be coupled with organisational measures. This includes energy management training
and awareness of all levels of staff, remote metering system to identify new
opportunities and track the success of the implemented measures.
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3.5 Holiday Resorts
3.5.1 Introduction

Resorts typically refer to a number of freestanding accommodation units with a central
building for administration and other guest services. Some resorts include camping
facilities. The accommodation units are normally self-catering and are privately rented
or belong to a time share pool. These resorts cater to the local tourist market.

Operational Norms

Resort occupancy is driven by weekends and school holidays. It is normal to have
100% occupancy during these times. During the week, especially in winter months, the
occupancy is very low. A second factor is that the resorts are generally used during off-
peak periods. This profile makes it very difficult to secure an acceptable payback
period when implementing energy conservation measures.

3.5.2 Data Collection
Energy audit data from seven different resorts has been used in this report.
3.5.3 Results

Analysis of Electricity Load Profiles

All resorts audited did not have sub metering installed; only the main supply to a
section of the resort was measured.

Main Electricity Supply Load Profile

Figure 20 below shows the load profile for a resort over a one month period. The
impact of the school holiday is clearly visible. The school holiday ended 13/01/2008
and is marked with a blue arrow. It is also evident that the daily electricity use profile
is different each day of the week. Depending on the services the peak is either in the
morning, midday or evening. The properties are managing their loads according to the
relevant electricity tariff signals. A property on a demand tariff would do load shifting
of the water heating system whereas those on time of use will try to avoid laundering
and water heating during the peak times.

38



South Africa Market Survey — Energy Efficiency

Figure 20: Daily Energy Consumption (kVA)
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Seasonal Consumption

Electricity consumption is seasonal and is influenced by school holidays, weekends and

public holidays.

Figure 21: Monthly Consumption of a resort (kwh)
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Findings and Opportunities

Based on experience and the actual measurements taken, resorts have low load factors.
This is because occupancy increases dramatically over weekends and during holidays.

HVAC: The accommodation units would have fans or split type air-conditioners.
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Lights: The majority of the light fittings at the resorts are 50W low voltage down
lights. The rooms there are fitted with bed lamps which use compact fluorescent lamps.
In the service areas there are fluorescent fittings with T8 lamps and magnetic control
gear.

Water heating: Water heating is predominantly done with electric boilers. The resorts
have large storage vessels that are heated by means of electric elements in the
communal ablution facilities. The freestanding accommodation units have domestic
geysers.

General Comments

Opportunities do exist in this sector but are harder to justify on financial grounds due
to the occupancy profile. These are in line with the ones identified in the hotel sector
and are therefore not repeated.

3.6 Shopping Centres and Complexes
3.6.1 Introduction

The typical mall layout in South Africa is an enclosed area with shops lining both sides
of a broad pedestrian thoroughfare. The entire complex is usually air-conditioned and
artificially lit. In recent years ‘strip’ or open area shopping malls, which are smaller in
size have grown in popularity.

Operational Norms

The prevailing practise in South Africa is for property owners or ‘landlords’ to charge
their tenants a rental on a per square meter rate. This rate does not include electricity
and water usage which is measured with Actual Meter Reading (AMR) meters
connected to the particular shop’s supply and then added on to the rental as spate line
items. In addition, the tenants are liable for additional services such as cleaning,
maintenance, security and a proportional contribution towards the public area’s
electricity and water usage. These additional services are also added to the monthly
rental.

Understanding the business model of shopping centre owners provides the key reason
as to why they are reluctant to get involved in energy efficiency programmes. The
landlord typically buys the electricity at bulk, high voltage connection rates and then
‘redistributes’ to all the tenants. In effect, the landlord re-sells the electricity
purchased from the bulk supplier to the tenants. Under this arrangement the tenant, or
end-user’ has no relationship with the utility (Eskom) or distributor (municipality) and
only deals with the landlord as they are responsible for the centre’'s electricity
distribution, maintenance and administration. Under South African law it is illegal to re-
sell or on-sell electricity at a profit but it is allowed to pass electricity costs through to
tenants at any applicable published rates for the area / municipality. This is exploited
by the landlords who charge their tenants a higher end consumer published rate while
they purchase the electricity at lower bulk rates. Typically the landlord is able to over-
recover by as much as 30%. This is an additional and lucrative revenue stream which
to date they are unwilling to sacrifice or reduce. A secondary issue with the current
status-quo is that because the utility has no relationship with the tenant they are not
able to introduce DSM interventions to reduce their electricity consumption.
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The large and regular electricity tariff increases since 2007 (refer to Section 1)
combined with a slowdown in the economy which started in 2008 is resulting in tough
operating conditions which many are not able to absorb. Shopping centres are
increasingly losing tenants due to high service charges and rentals. For this reason,
some centres are reluctantly starting to review the public area electricity consumption.

On the higher end of the LSM scale South Africa is seeing newer, more efficient malls
being built. Existing centres which are being refurbished are also incorporating newer
and more efficient technology as part of the upgrade. Based on its experiences it is the
view of the ESCo (ERO) that this has little to do with curbing expenses, but focuses on
delivering a more pleasant shopping experience to customers which research has
shown generally results in higher traffic volumes and in turn high sales.

The tariffs differ vastly from municipality to municipality. However the tendency is to
force the commercial customer towards Time of Use (ToU) tariffs by keeping this type
of tariff's increase below the Two-part (energy and Demand) tariff increase. There are
essentially four types of tariff structures used in South Africa:

1. Flat rate: This is very uncommon and mostly used in residential tariffs. You pay a
flat rate for the kWh consumed.
2. Inclined block rate: This is used only in the residential area. The more you use
the more you pay.
a. 0-100kWh charged at 35c / kWh
b. 101 - 200 kWh charged at 60c / kWh
c. Everything over 200 kWh charged at 100c / kwh.

Note: The above rates are examples only. The rates differ from municipality to
municipality.

3. Time of Use rate (ToU). This is the most widely used rate in the commercial and
industrial sectors and it is understood that it is NERSA's intention to migrate all
consumers to this type of rate. However, commercial customers cannot be forced
to change and therefore price signals are used whereby the other types are slightly
more expensive. It is therefore recommended for consumers to conduct tariff
studies regularly to ensure they are still on the most beneficial rate. Time of use,
has two major tariffs.

a. The typical one that works in Peak, Standard and Off Peak.

b. The second TOU tariff only has Peak and Off Peak. The demand charge is
only measured in peak periods. Descriptions of these tariffs are provided
in the Eskom tariff sheet included in the supporting documentation

4. Two part tariff. This is based on energy (kWh) and Demand (kVA) measured over
24 hours a day.

Therefore to minimise energy costs by migrating from the Demand tariff to the ToU
tariffs there is a requirement to change the way in which the tariffs are managed by
the consumer as well as applicable technologies. This means that demand controls are
no longer as vital and that the focus should now move towards load shifting out of
peak periods.
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3.6.2 Data Collection

The information provided in this section is derived from an energy audit conducted in
an urban shopping mall which caters for the mid to low LSM groups. The ESCo was
appointed by the Centre’s Management team to review the energy bills due to a
sudden and sustained increase in energy costs which had a material impact on their
operational costs. It is believed that this mall is a fair representation of the average
shopping mall found across South Africa. Table 10 provides a profile:

Table 10: Profile of Shopping Centre

Description Number
Visitors (per month) 960,000
Number of Floors (Levels) 2
Number of Stores 94
Parking

Open 415
Underground 1,395
Large Retailers

Supermarkets 2
Clothing 9
Gym 1
Banks 5)

3.6.3 Results
Analysis of Electricity Load Profiles

Figure 22 shows the difference between billable tenant power and communally used
power such as the mall corridors, parking, ablutions and other. Approximately 30% of
the shopping centre’s maximum demand can be contributed towards public area power.
Figures 23 and 24 show the public area’s contribution to maximum demand and energy
usage.

Figure 22: Maximum Demand Split — Midday (12h00)
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Figure 23: Public Area Contribution to Maximum Demand

Figure 24: Public Area Contribution to Energy Usage (kWh)

Main Electricity Supply Load Profile

Figure 25 below shows an average day load profile for the entire shopping centre. The
centre operates 7 days a week with the exception of Sunday, which is a half day.

43



South Africa Market Survey — Energy Efficiency

Figure 25: Main Supply Profile for Shopping Centre
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Figure 26: Average Daily Consumption — Shopping Centrre

Figure 25 and 26 above show that the daily electricity use profile remains fairly similar
for each day of the week. The maximum demand occurs around midday when all HVAC
systems are running at full capacity.
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Seasonal Consumption

This specific shopping centre has little seasonal variation as shown in Figure 27. This
may be due to it being an artificial environment, with very limited exposure to the
outside environment, meaning that the HVAC and lighting is always required,
regardless of the season, when the centre is open for business. However this may be
specific to this centre.

Figure 27: Monthly Consumption — Shopping Centre (kWh)

Findings and Opportunities

Based on experience and the actual measurements taken, shopping centres tend to
have an electricity load which does not dip below 30% of average maximum demand.
This is due to continuous operation of HVAC as well as lights that are on 24 hours a
day, for security and cleaning.

HVAC - Cooling Towers: The metering done at the centre shows that even though
the Cooling Towers make up only 17% (Figure 35) of the load during maximum
demand they contribute 28% (Figure 36) to the monthly consumption. This is
attributed to the fact that many of the cooling towers rarely, if ever, shut down
completely. This is due to inefficient control systems.

HVAC - Air Handling Units (AHU): The AHUs shows the complete opposite of the
cooling towers in that it makes up 41% (Figure 35) of maximum demand, but
contributes only 25% (Figure 36) towards the monthly consumption. These units are
mostly on timers and only operate during business hours (between 8am and 6pm).

Lifts and Escalators: The operation of the lifts and escalators are minimal. Although
the installed capacity is in the region of 80 kW, the lifts do not operate continually and
the escalators are generally switched off at night.

Lights: The majority of the fluorescent fittings in the shopping centre use old
magnetic ballast technology — the breakdown is shown in Figure 28. Since most of
these lights are on 24 hours per day it is cost effective to change all the magnetic
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ballasts to electronic control gears (ECG). Currently the norm is that the maintenance
teams are changing MCGs to ECG as and when they fail, however this process is
painstakingly slow.

The overwhelming majority of lights used in shopping centres are fluorescent tubes.
These are used extensively in under cover parking areas, ‘back of house’ as well as
providing ambiance lighting in ceiling alcoves.

Figure 28: Installed Lighting — Shopping Centre (kW)

General Comments

It is not possible to install meters at every point where electricity is consumed.
However, a physical audit of the shopping centres shows that at least 70% of the
nocturnal electricity consumed is unaccounted for. A strong possibility exists that the
majority of this electricity is consumed by the individual stores as very few shops
switch off their lights and other systems for security reasons and to promote ‘window
shopping’. Another contributing factor is cleaning, maintenance and security staff that
operates at night.

The following opportunities have been identified:

¢ Although there is significant resistance and indifference towards energy efficiency,
opportunities do exist in this sector of the market. The experience of the ESCo is
that these are to be found in the higher LSM oriented shopping malls, where larger
budgets are available and the design requirement is to incorporate passive
measures, such as natural light and ventilation. This allows the architects and
engineers the opportunity to install higher quality and energy efficient equipment
and not build on a ‘lowest cost per square metre’ basis;

e For ESCo’s and the utility to bypass the landlord altogether and engage with the
tenants directly, however this is generally limited to the large department stores
and supermarkets. Although these companies have already started to consider and
invest in energy efficient technologies, this market remains largely untapped. This

is because EE is not their core business and they are not aware of incentive
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opportunities being offered under the DSM programme as they have no interaction
with the utility (as explained above);

e The majority of shopping malls in SA have large undercover parking areas with
fluorescent tubes which are on 24/7. Currently the trend is to remove one tube
from the fitting or to disconnect every second light. This reduces the light level
significantly and results in security concerns. A better solution is the installation of
Passive Infrared Sensors (PIR) sensors. However, many landlords have the
misperception that this will create a security risk even though case studies have
shown the opposite; whereby security guards are alerted to criminal activity when
lights switch on in areas where no normal activities are taking place;

e HVAC upgrades: Because of the enclosed nature of malls, all malls have
conditioned air. These systems are typically archaic, overused and under-
maintained. HVAC systems typical makes up over 60% of all the energy consumed
in the common areas.

Final Comment
Centre management contracted the ESCo to conduct an energy audit, which would:

e Confirm whether the centre was being billed correctly by its supplier (municipality);

e Assist to better understand where and how electricity is being used in the centre;
and

¢ ldentify opportunities for energy savings. The ESCo was asked to analyse the
results and make recommendations.

Although multiple opportunities were identified which were both financially attractive
and easy to implement no action was taken. The decision not to, was because a
reduction in total electricity consumption would reduce the revenue being made by on-
selling electricity to their tenants which in turn would reduce their profits.

The South African Council of Shopping Centres (www.sacsc.co.za) was contacted on
several occasions for comment but failed to respond. This further underlines the low
regard in which EE is held in this sector. It is recognised that this is not an extensive
study and it is not to say that upgrades and new shopping centres being built are not
installing new and more efficient technology. Indeed there are a few examples where
EE is a cornerstone of the development but these are few and far between. These
findings are supported further through research — Refer to Section 3.7 Hospitals

3.7 Hospitals

3.7.1 Introduction

As with most countries, South Africa’s health care system is split between the public
and the private sector. The public health system is at least twice as large as the private
sector and the number of private hospital beds is controlled by Government. Three
groups dominate the private health care sector locally and the information in this
report relates is limited to the private sector.
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Operational Norms

Hospitals offer 24 hour services. The hospitals included in this report have operating
theatres, intensive care units, casualty sections as well as other various wards. The
support services include a kitchen, laundry and centralised sterilisation department.

In recent years few new hospitals have been built, there are many contributing
reasons for this but they fall outside the scope of this report. At the same time very
little has been done to improve the energy efficiency of existing hospitals. These two
factors mean that the hospital sector in South Africa is very inefficient from an energy
efficiency perspective and large opportunities exist.

3.7.2 Data Collection

The information provided in this section is derived from energy audits conducted at 27
hospitals operated by one of the three largest private hospital groups in the country.
These hospitals range from 21 to 214 beds.

3.7.3 Results

Analysis of Electricity Load Profiles

The typical breakdown of energy consumption in private hospitals is shown in Figure
29

Figure 29: Energy Consumption by Application - Hopsital
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Figure 30 below shows the typical week load profiles for a large hospital.

Figure 30: Typical Weekly Load Profile - Hospital
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Figure 30 above shows that the daily electricity use profile remains fairly similar for
each day of the week and tends to reduce over weekends. The hospitals have a
significant base load due to the lighting and other support services which remain
operational 24 hours per day.

Seasonal Consumption

Figure 31 shows the consumption history of a hospital. Seasons do not have any
significant impact on the energy consumption.

Figure 31: Monthly Electriciy Consumption (kWh)
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Findings and Opportunities

HVAC: Hospitals have large air conditioning systems. These systems are regulated and
require that some areas, like ICU, only use fresh air. Each theatre would have its own
system with filters. The type of system will depend on the classification of the theatre.
A central chiller with chilled water coils in the individual air handling units is most
common. Heating is done by means of electric elements inside the air handling units
and ducts.

Lifts and Escalators: The energy consumption associated with these are minimal. All
the multi storey hospitals would have lifts to transport patients between the various
departments.

Lights: The majority of the light fittings in the hospitals are linear fluorescent fittings.
In the rooms there are bed head units with one or two fluorescent tubes. The nurses
stations as well as consulting rooms have 50W LV down lights. The theatres have
linear fluorescent lights for background lighting and specialised lights for operations.

Water heating: Water heating is predominantly done with electric boilers. The
hospitals have large storage vessels that are heated by means of electric elements.
The vessels are sized in such a way that it would provide all the hot water for one peak
period. i.e. morning or evening. This means that these vesels are reheated twice in a
24 hour cycle. The electrical input is sized in to provide a reheating time of less than 6
hours. Water is stored at between 55 and 60 degC. Very few hotels have converted to
heat pumps.

Medical equipment: Most of the medical equipment is powered by electricity. X-ray
machines, scanners etc. require clean power. All the hospitals would have UPS systems
installed with diesel generators as back up.

Compressed air and vacuum: Compresses air and vacuum is supplied to each bed.
The vacuum pumps and compressors are normally located in a plant room in the
service area. Very little attention has been given to the optimisation of these systems.

General Comments

Most of the electrical systems in hospitals are controlled by the staff. This is different
from hotels where the guests have control over a large portion of thee energy
consumption.

The following opportunities have been identified:

e Opportunities do exist in the healthcare sector. The experience of the ESCo is that
these are to be found in both facility energy conservation measures as well as
operational measures;

e The technical expertise of this sector is low and they tend to look for advice from
suppliers and the utility companies. They have strict financial criteria for
investments in energy efficiency. The norm is a three year pay back;

e It is the opinion of the ESCo that the hospital groups have limited own capital for
energy efficiency projects.
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e HVAC upgrades: Most hospitals have central air conditioning systems but very few
have building management systems (BMS) installed. The controls often contradict
each other. (simultaneous heating and cooling) An upgrade of the HVAC controls is
a good opportunity. In addition to this efficient motors and variable speed drives
are opportunities.

e Heat pumps for water heating: Heat pumps generate hot water using on average
one third of the energy of electric elements.

Final Comment

The ESCo has implemented an efficient lighting retrofit and heat pump project at 14
hospitals. This has resulted in 11% energy savings.

3.8 Schools

3.8.1 Introduction
In broad terms there are three operational models for South African schools, namely:

e State funded where 100% of funds are received from the Government. The
majority of schools in the country fall under this category;

e Co-funded. These schools are administered and must still comply with all
Government policies and directives. However they do not rely solely on the
Government for funding and raise private funds to increase their operational
budget. Sources include levies charged, private sector and other fund raising; and

e Private schools: These schools are independent and do not receive any funding
from the Government.

Co-funded and private schools may also offer boarding facilities to scholars. The data
in this report only considers co-funded and private schools, with and without
accommodation.

Operational Norms

The school day starts at 07h30 and typically ends at 14h00, after which sporting
activities take place. The sporting activities last well into the evening at which time
significant lighting is used to light up the sporting fields. Many schools have a wide
variety of educational subjects, some of which includes cooking and machinery usage.

Energy usage in schools is typically wasteful for a variety of reasons, the key ones
being:

e Multiple users and common areas. This makes it very difficult to allocate ownership
and accountability or to implement a long term programme as scholars change
annually etc;

e The age group of users (children and teenagers) and school teachers;

e The school management team is made up of teachers who tend not to concern
themselves with operational and life cycle costing. They are also not aware of new
technologies and the potential for energy savings; and
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e The historical low costs of energy meant that it was not a key expense.

The recent electricity and petrol increases is having a material impact on school’'s
which operate on tight budgets and many are realising that action needs to be taken to
reduce energy costs associated with fulfilling their educational needs as the energy
costs are placing a burden on the schools cash flow and hence capital expenditure in
other areas is being curbed. ERO was appointed by several schools to conduct an
energy audit.

3.8.2 Data Collection

ERO has conducted energy audits on eight schools in total. Although the tariffs differ
vastly from municipality to municipality, the schools consumption pattern is governed
by the educational requirements and very little can be done to change this profile. For
this reason the data presented in this report represents the findings from two types of
schools:

Type 1: School with no accommodation

Type 2: School with boarding house

3.8.3 Results

The annual energy consumption profile varies significantly between the two schools as
shown in Figures 32 and 33.

Figure 32: Annual Energy Consumption (kWh) — Type 1: No Accommodation
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Figure 33: Annual Energy Consumption (kWh) — Type 1: With Accommodation
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The two types of schools show a completely different profile, although both schools are
situated in the same climate. When comparing the two profiles the following is
observed:

Similarities:

¢ July shows a decrease in consumption.
¢ December / January show a decrease in consumption.
0 These are the main holiday periods, with very little activity at the schools.

Differences:

e Type 2 School uses much more energy during the year, due to the additional
housing.

e Type 2 School has a greater demand in February and March due to a large lighting
load used for sporting activities.

Opportunities do exist in this sector of the market, but they are limited as activities
determine the consumption patterns. Most opportunities are with classroom lighting
and outdoor lighting. Where boarding houses are present there are greater
opportunities available.

Analysis of Electricity Load Profiles

The electricity load profile between the types of schools is again different as the impact
of the boarding houses is clearly evident in the afternoon and evenings — Figure 34
and 35. Over weekends the energy consumption drops significantly as it is common
practise for most pupils to go home and return on Sunday afternoon or Monday
morning. The impact of the external lights for sporting activities is clearly evident in

Figure 34.
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Figure 34: Main Electricity Supply Load Profile — Type 1 No Accommodation
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Figure 35: Main Electricity Supply Load Profile — Type 2 With Accommodation

From the graphs above it is seen that the daily electricity use profile remains fairly
similar for each weekday, the exception being when sporting activities require evening
lighting. The maximum demand occurs during the morning tuition time and again in the
evening at the boarding houses.

It is difficult to say for certain what contributes to the maximum demand as rosters and
practical studies change according to the day of week and curriculum. However it can
be concluded that the classroom lighting and equipment is responsible for the majority
of this demand.
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Installed Capacity

For the purpose of this report the boarding house component has been removed as it
has a layout and consumption pattern similar to a hotel with laundry, restaurant,
kitchen, public areas and bedrooms. Please refer to the hotel section for detail.

The installed capacity therefore for a typical school, excluding the accommodation, is
shown in Figure 36 and the total consumption is shown in Figure 37. From the graphs
it is evident that the bulk of the energy (62%) is consumed in the classroom if the
educational (training) kitchen is included. Lighting is the second biggest consumer with
general and sports lights accounting for 27% of demand.

Figure 36: Total Installed Electrical Capacity (kW) — Type 1 Scool No Accommodation

Figure 37: Total Consumption (kWh) — Type 1 Scool No Accommodation
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The ‘Admin and Class Equipment’ in Figure 49 comprises of the following:

e Woodwork Equipment 1.2%
e Staff Kitchen (kettles, toasters etc) 15.2%
e Heating and Ventilation 1.2%
e Computer Room and other IT equipment 82.2%

The computer room and other IT equipment is made up of two computer rooms which
operate virtually throughout the day. Combined the school has a total of 135 (450W)
PCs. Although it is not the case for this particular school many of the other schools
which were audited had a much higher heating and ventilation consumption.

Finding and Opportunities

The installed lighting, shown in Figure 38, shows that there are opportunities to
improve electrical consumption by switching to more efficient alternatives as the
majority of the fluorescent fittings in the schools use old magnetic ballast technology.
Since these lights form the bulk of energy consumption it is cost effective to change all
the magnetic ballasts to electronic control gears (ECG).

Figure 38: Installed Lighting Capacity (kW)

Other opportunities identified:

e Other equipment: Various pieces of equipment are used in the classrooms from
projectors and computers to scientific equipment. All of these can be replaced with
energy efficient counterparts at the end of their lifespan. The use of electrical
equipment, such as computers, is increasingly being incorporated into the
curriculum and electricity consumption will continue to increase.
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¢ Kitchen equipment (Educational and Canteen): The focus here should be on
induction type stove tops. The stove tops are by far the biggest contributors
towards high energy costs as very few schools utilise gas in the kitchens. The
equipment used in the schools is of dated technology.

e Education: By far the biggest intervention and opportunity is to institute an
energy management programme and awareness programme. The administrators of
the schools are not familiar with new technology, very risk averse and use a short
term pricing model. They are therefore not willing to spend extra capital on new
equipment which they are not familiar with and therefore tend to replace ‘like with
like’ which traps them into a circular cycle of ever-increasing energy bills.

3.9 ESCo Insights and Findings: Concluding Comment

In all instances two components need to be considered when applying energy
conservation measures, as these two components form the basis of all considerations.

e Operational requirements
e Technology improvements

3.9.1 Operational Requirements

In almost all energy audits undertaken it was found that the proprietor has very limited
or no knowledge of the tariff signals. The users are ignorant of the benefits that they
can derive by applying different techniques towards limiting the energy costs.

Certainly by reducing energy usage as a whole it will have a positive influence on the
energy consumption and therefore the costs as well, over and above the many other
opportunities that can be explored.

The energy users are left in the hands of salesman of technology to inform them about
savings opportunities. In many instances capital is spent on equipment that does not
achieve the desired results because of misinterpretation of the energy bills and signals.

The first point of achieving the desired result is to conduct in-depth tariff analysis and
thereby ensuring that the user is on the best applicable tariff for the property.
Secondly one should consider what the impact of operational and behavioural changes
will have on the existing or new tariff. Only thereafter should one consider the impact
of technological changes to the operation. These simple steps applied in the wrong
order can lead to the user being exploited and not achieving the desired results.

3.9.2 Technology Improvements

The market in South Africa is generally unaware or has failed to take up on
opportunities make technology changes which will reduce energy consumption.

HVAC: South Africa has an extremely varied climate with exceptionally hot and humid
summers and short, but blistery cold winters. Conditioned air is therefore not a luxury,
but a requirement in most commercial installations. Bigger properties make use of
centralised air conditioning systems and smaller and older properties have individual
units installed.

Centralised units consist of four major components:
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e Cooling Towers: This equipment is generally left to run 24 hours a day as they
are usually located on rooftops or other inaccessible areas. With very little
intervention, such as timers or proper BMS inputs large savings are possible.

¢ Air Handling Units: Once again the systems are hidden in enclosed ceiling areas.
They also have the tendency to supply air to more than one controlled area.
Therefore the units run much more often that actually required. With proper BMS
intervention as well as Variant Refrigerant Volume (VRV) technology these units
can become much more efficient.

e Chiller plant: Chillers tend to be considered as specialised equipment resulting in
very few facilities managers or technical managers are prepared to change set
points. It is common practise for set points not to be changed to accommodate
seasonal changes. Hence the units continue to produce very cold water even in the
middle of our winters. Educated interventions can save the consumer significantly.

e BMS (Building Management Systems): Many buildings have very limited BMS
systems installed to control the HVAC systems. In most instances the building
owner / operator carries no knowledge on how to operate the BMS system.

LIFTS AND ESCALATORS: There is a big drive at this time to use alternative
technology in lift motors and cars. These range from smaller, more efficient drives to
cars that shut down when not in operation. However there are still many of the older
types of machines in operation. It is also considered specialised equipment and
therefore the building owners are not aware of any possibilities to make the units more
efficient. Only when major refurbishments take place do the owners consider changes
on the lifts.

LIGHTS: The biggest drive in the South African market is towards energy efficient
lighting. This is partially because it is the cheapest energy efficient solution on the
market. It is also the most visible solution that helps with first impressions for
corporate buildings. Unfortunately this section of the market is also flooded with cheap,
substandard components. The traditional lighting suppliers are finding it increasingly
difficult to compete with nameless products from all over the globe. As a result the
market is becoming increasingly negative towards LED technology as whole, with
unfortunate results for the genuine competitors. Almost all incandescent lights have
been changed to compact fluorescent lamps, because of a nationwide drive by Eskom
to compel users to change as well as extremely high taxes on the old 40W, 60W and
100W incandescent lamps. The majority of inefficient fittings used today are dichroic
down lights and fluorescent tubes. There is currently a big drive on to change
downlights, but as mentioned above the market is reluctant to change because of
inferior products. Currently there are no proven, reliable alternative to fluorescent
tubes, apart from slightly more efficient fluorescent tubes. This market is open for LED
technology that can compete against the existing fluorescent tubes.

HOT WATER GENERATION: Heat pumps have grown in popularity over the last few
years in this sector of the market and have proven more reliable and efficient, for
commercial installations, than solar water energy alternatives. Again, there is a very
large variety of products on the market resulting in the consumer being faced with too
many choices and often opting not to convert. The technology available is very
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competitive, but the installation knowledge is still limited. As a result there are many
stories of unsatisfied customers that add their weight to the insecurity of the market.

MOTION DETECTORS: There are many opportunities in the commercial market place
to install motion detectors. This market needs convincing as security in South Africa
still plays a significant part in decision making. The common thought is that a dark
environment is unsafe. Even though the opposite is in fact true when motion detectors
are installed. If there is no movement, sound or infra-red foot print there will be no
light.

The tariff signals and size of operation should form the crux of the decision in these
scenarios and this is best determined by undertaking a detailed energy audit from an
accredited professional.

3.10 Public Sector Buildings

The 2005 National Energy Efficiency Strategy (NEES) specified an energy savings
target of 15% in public buildings to be achieved by 2015. The 2008 revision of the
NEES collapsed the specific target for the public sector and the target for commercial
buildings into a single sector target of 20%.

Although public buildings include several functions and end-uses, the expectation is for
the portfolio of public buildings to be primarily administrative (or similar) use and
therefore to have a predominantly commercial use profile. A typical commercial use
pattern presents opportunity for high load factor interventions and therefore significant
energy savings.

The South African National Government occupies 103,000 buildings across the country
of which 75,000 are Government owned. Programmes aimed at improving energy
efficiency in public buildings had been implemented in the 1980s, late 1990s and again
in 2008. To date however only one Government occupied building has received a
Green Star Certification®® in South Africa and progress towards the 15% efficiency
target has been very slow.

2008 figures estimated national Government electricity spend at around R576 million
per annum. In the US and UK it is estimated that nearly one-third of the energy used
to run typical government buildings goes to waste. A 20% efficiency improvement as
proposed by the 2008 revised NEES therefore seems plausible and would suggest a
potential cost saving in excess of R115 million per year (with respect to the 2008
consumption estimate). Improving the efficiency to 15%, as required under the
original (2005) NEES, would already save more than R86 million per year.

This ‘budget’ amount at the electricity rate in 2008 (R0.45/kWh used) would suggest
electricity consumption of approximately 1,280 GWh per annum. 15 or 20% energy
savings across the complete portfolio would therefore save between 195 and 250 GWh
per annum and between 195 and 250 million tons of CO, per annum.

A 2010 report from the Department of Public Works (DPW) provided a list of the 50
highest consuming facilities in 10 areas of activity as defined by the DPW. The
schedule included the annual electricity cost for each of these facilities and a total

28 One government building (SANRAL Corporate Head Office, Tshwane) has been certified by the Green
Building Council and achieved a four star rating in January 2012. The City of Cape Town (local
government) Electricity Services Head Office also achieved a four star rating in July 2012.
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annual spend well over R657 million. Although only for 500 buildings, it serves to
confirm that the potential for energy improvements are likely to be significant.

Besides this high level view of savings potential, more detailed information is not
readily available. No baseline of the complete portfolio of public buildings is available
to enable benchmarking against an industry average.

It is anticipated that the most likely energy efficiency improvements would include,
amongst others, the identification and correction of inefficiencies in HVAC and hot
water systems, central plants, lighting, process equipment (if/where relevant), and
building controls. In addition to the suitable application and sizing of energy efficient
equipment and technologies associated with the building envelope and fixed structures,
further interventions such as ‘green IT' and appropriate renewable energy solutions
should serve to optimize energy usage.

3.11 Data Collection: Desktop Research
3.11.1 Commercial Building (Offices)

There are no credible or available statistics which provide a definitive figure of how
much available office space there is in South Africa. Furthermore, the South African
Government is by far the largest owner of buildings in the country. What is certain
though is the steady increase in demand for office space over the last 20 years as the
South African economy has transitioned from mining and manufacturing into services.
The building stock is made up of old and newer buildings. It cannot be assumed that
the newer stock performs better from an energy efficiency perspective as this sector
faces the same challenges of building owner / tenant scenario detailed under the
Barriers and the Shopping Centre Section of this report.

Information gathered by the University of Cape Town’s (UCT) Energy Resource Centre
(ERC) provides the following insights. Figure 39 gives the increase in new floor area of
commercial space as recorded by Statistics South Africa and uses an assumption of 59
million m2 in 1992. Table 11 gives the percentage share of floor area in 1990 by type
(De Villiers) and Figure 40 provides a breakdown of how this floor space is broken
down across the various sectors. Note. These figures are estimates.

Figure 39: Estimated Growth of Commercial Floor (1992 base of 59m m=2)
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Table 11: Percentage share of floor area (1990 million square meteres)

Description % share of floor | 1990
area (De Villiers)
Warehouses 11% 7.15
Shops 18% 11.7
Accommodation 4% 2.6
Catering 4% 2.6
Offices 30% 19.5
Education Facilities 12% 7.8
Healthcare Facilities 7% 4.6
Other 14% 9.1
100% 65
Excluding Warehouses 57.9

Figure 40: Floor space by Sector

Benchmarking

A benchmarking study undertaken in Cape Town in 2010% sourced billing data from a
sample of buildings taken from the Cape Town municipality database, coupled with
building data taken from the Cape Town municipality valuation database. The data was
then used to develop preliminary benchmarks for office and retail buildings and then
compared with international benchmarks from the USA, Australia and the UK. The
study used a bottom-up approach, whole building electricity benchmarks were
generated from a sample of 422 commercial buildings. The benchmarks generated in
the study represent typical (median) intensities for:

e Retail: 259kWh/m?2(gross) annum; where n=40
o Offices: 188kWh/m2(gross) annum; where n=41
e Business Hotels: 15MWh/m2(gross) annum; where n=12

e Other Commercial: 261kWh/m2(gross) annum; where n=20

The findings of the study raised some questions and it is understood that the
consumption figures have been underestimated and therefore the results should be
treated with ‘caution’. The author of the report was contacted and stated that the
benchmarks generated were in the right order the results come with a strong caveat.
Further data is required to corroborate the figures.

29 Energy Benchmarks for Office and Retail Buildings in the City of Cape Town, Caroline Martin, 2010
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An alternate benchmarking exercise undertaken in 2009 by the Investment Property
Databank® (IPD) found that the all retail kWh/m2 to be 418 — which it notes is
significantly lower than the Pan European average of 819kWh/m=2 but still much higher
than Brazil with which it shares similar climatic and economic conditions. The all office
inferred consumption was calculated at 218kWh/m2 per annum which is in between
the figure of 188kWh/m2 but less than an alternate study undertaken in Cape Town by
Drew Carey Associates for a UNEP energy efficiency campaign (2009) which recorded a
figure of 298kWh/m=2,

A third benchmarking study was identified, The Energy Barometer Report. This is a
commercial initiative whereby companies enrol into the programme and provide
specified data. This data is processed and the company is then given their energy
intensity and a rating which they can then use to compare their performance against
their peers. Categories included in the programme are hospitals, offices, shopping
centres, bank branches and hotels.

Reports for all three benchmarking approaches have been included as supporting
documentation.

Load Profile

Figure 41 is sourced from a presentation made at the Department of Energy’'s
colloquium of integrated energy planning (2012) provided the following breakdown of
how energy is used, on average, in offices, retail and warehousing.

Figure 41: Estimated Energy Usage by Sub-Sector

In contrast to the above, The Green Building Council of South Africa (GBCSA) has
broken down energy consumption in offices as shown in Figure 42. These figures are
based on Australian surveys but they believe that they are very comparable to South
African conditions.

% performance Benchmarking: analysis of Retail and Office Properties’ Electricity Consumption, Andre
Ferreira, 2011
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Figure 42: Estimated Energy Usage - Offices
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Final Comment

A report on ‘Greening the Built Environment’®* which is linked to the GBCSA findings in
Figure 48 found the following opportunities for energy efficiency in the commercial
environment:

Lighting: The building stock in general has not been designed to use natural light and
what is available is not usable. The artificial light is typically outdated technology and
inefficient. In addition to this there are no control systems and it is left up to staff to
switch off lights resulting in them being in use for longer periods. The most typical
inefficient lighting found in South African buildings include:

e 3 X 1.2m T8 Magnetic Ballast 123W

e 2 X 1.5m T8 Magnetic Ballast 126W

e 3 X 0.6m T8 Magnetic Ballast 66W

e 50W Halogen Down Lights with Magnetic Transformers 57W

HVAC: Many different types of HVAC systems are found throughout the country. There
are many examples of high efficiency equipment being used but again many have low
efficiency units. The most common inefficiencies found are:

e Incorrect matching of supply and demand

e Poor control and maintenance

e Multiple split units to cool a building

¢ Damaged temperature and air flow sensors

e IT Systems — for example equipment being left on overnight

Water Heating: Although a small percentage of total consumption, geysers are not
insulated or controlled with unnecessarily high set points.

Energy Audits and Behavioural Change: There is low understanding of energy and
a general distrust of new technology, which is often warranted. The use of credible

31 Greening the Built environment, Ken Ross, 2010
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professionals to do energy audits, identify opportunities, make technology
recommendations and train staff cannot be over-emphasised.

In conclusion, South Africa is undergoing a difficult period of adjusting to the reality
that cheap energy, specifically electricity, is coming to an end. The cheap supply of
electricity over many years has resulted in energy being taken for granted with high
levels of inefficiency and waste. This should present an opportunity for all commercial
companies to invest in energy efficiency to reduce their costs and improve their
competitiveness.

3.12 Supporting Documentation

The following reports and supporting documentation have been provided to support
and add to this section of the report:

Energy Audits

e Original reports provided by ERO for Commercial building, Hospitals, Hotels,
Industrial building, Prison, Resorts, Shopping Centre and Schools

Benchmarking Studies

e Establishing Energy Benchmarks for Commercial Buildings in the City of Cape
Town;
e Energy Performance Benchmarking; and

e Energy Barometer

Relevant and Useful Reports

e Eskom Tariff Breakdown
e Energy Digest 2009, Department of Energy

4 Transport Sector

4.1 Overview

South Africa’s industrial heartland, unlike most countries which have a coastline, is
located inland. Almost 35% of the country’s GDP is generated in the Province of
Gauteng vyet it covers 1.4% of the land area®. The majority of the country’s mining,
manufacturing and financial sectors are situated within or very close to Gauteng, with
Johannesburg at the epicentre. The country’s transport network, of road, rail and air,
tends to spokes outwards from Gauteng, as shown in Figure 43.

In addition, distances between cities are sizable. South Africa accounts for 0.4% of the
world’s total GDP, but 0.7% of the world’s transport costs and 2.2% of the world’s
surface freight ton kilometres (road and rail combined). The country has approximately
700,000 kilometres of road but only 18,000 kilometres of rail track®*. This imbalance
means that the vast majority of people and goods rely almost exclusively on the
country’s roads to be transported, which contributes the country’s high GHG emissions.

%2 http://www.info.gov.za/aboutsa/provinces.htm
33 Transport and Climate Jobs, Jane Barrett Policy Research Officer SATAWU, 2011
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It is estimated that transport accounted for 10% of the country’'s GHG emissions in
2011.

Figure 43: South African Rail Network, Ports and Major Cities
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The South African Transport and Allied Workers Union (SATAWU) estimates that
763,000 people were employed in the transport sector in 2011. This number excludes
manufacturing and other downstream activities. Table 12 provide a detailed breakdown

Table 12: Direct Jobs in the Transport Sector, 2011

Description Number
Road Freight 300,000
Taxi Industry (minibuses) 250,000
Ports 60,000
Rail and Rail Engineering 50,000
Bus 50,000
Aviation 50,000
Pipelines 3,000

Source: SATAWU

Official statistics, as at March 2011, by the Road Traffic Management Corporation®
(RTMC) state that there are 8,686,032 registered vehicles in South Africa, with the
breakdown given in Table 13. The RTMC records show that there were 776,275 un-
roadworthy or unlicensed vehicles in 2011, compared to 791,721 in 2010. However,
NAAMSAs view is that these numbers do not include vehicles which are not on the
system and that the number illegal vehicles on the road is 1,5 to 2 million.

% http://www.rtme.co.za/RTMC/Files/RTMC%20AR/RTMC%20AR%202010%20-%202011.pdf, page 35
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Table 13: Registered Vehicles, March 2011

Description March 2010 March 2011 % Change

Motorcars 5,472,090 5,675,488 3.72
Mini Buses 282,793 285,858 1.08
Buses 45,858 47,799 4.23
Motorcycles 367,162 331,271 (9.78)
Light Delivery Vehicles 1,965,316 2,025,074 3.04
Trucks 3,321,729 326,721 1.55
Other 231,084 234,337 1.41
Total 8,686,032 8,926,548 2.77

Source: Road Traffic Management Corporation

4.2 General Information on Transport in South Africa
Travel Habits

A national survey undertaken by the Department of Transport®, which covered 50,000
households, was undertaken in 2003. At the time the population of the country was
estimated to be just over 35 million of which approximately 10 million travelled
regularly to work. Figure 54 shows the main mode of travel to work and Table 14
shows the reason for transport trips on the given week day.

Figure 44: Mode of Transport used to travel to work (2003)
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Source: Department of Transport

Table 14: Main Trip Purposes, by Settlement Type

Settlement Type % of household members naming trip prupose
Education Shopping Visit Work
Metropolitan 32 36 28 37
Rural 37 32 31 31
Urban 51 23 27 16
RSA 41 30 29 27

Source: Department of Transport

Key complaints made against public transport were as follows: 24% the transport is
too far or not available, 19% cited safety reasons (including driver behaviour) and a
further 19% said it was too expensive.

35 http://www.arrivealive.co.za/document/household.pdf
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The survey also found a very high level of dissatisfaction with the quality of service
offered by public transport — shown in Table 15.

Table 15: Dissatisfaction of Public Transport

Mode Level of Dissatisfaction | Reasons
Crowding 71%
Train 42% Security walk to stations 64%
Security on trains 63%
Safety from accidents 67%
Mini Buses 48% Lack of facilities at taxi ranks  64%
Unroadworthy vehicles 60%
Lack of facilities at bus stops  74%
Buses 33% Crowding on buses 54%
Low frequency off-peak 51%

Source: Department of Transport
Traffic Congestion

Given the limited infrastructure of public transport and the high levels of dissatisfaction
with services provided it is not surprising that the average citizen prioritises to buy a
car, which is indeed the case. This growth in the ownership of privately owned vehicles
and the prevalence of low occupancy vehicles on the country’s roads has resulted in
high levels of congestion. The following summarises the situation*®:

‘The most congested cities and towns in South Africa, in order of levels of
congestion, are Johannesburg, Cape Town, Benoni, Tshwane, Boksburg, Alberton,
and Rustenburg. An estimated 8 million vehicles travel on our roads daily and this
figure is growing by a staggering and unsustainable 20% every year. In 2007, the
CEO of Sanral, Nazir Al was quoted as stating that if traffic continues to grow at
this pace, by 2027 an impossible 36 lanes would be required on the N1 linking
Johannesburg and Pretoria (Ben Schoeman Highway). According to the 2011 South
African Tom Tom Traffic Survey, traffic jams are costing South Africa R1.1 billion a
month in lost time spent in traffic jams. This is an annual cost of R13.2bn. 78% of
Johannesburg's 3.8 million drivers are stuck in severe traffic on a regular basis
causing about 342,000 people to regularly cancel meetings and more than 40% of
employees who commute by car to arrive at work late. 75% of motorists surveyed
reported experiencing high levels of stress due to traffic, with large numbers
reporting stress-related illnesses, demotivation anad/or exhaustion directly linked to
their driving experiences.’

The annual sales figures of vehicles from 1997, and shown in Figure 45, demonstrate
the unsustainable growth that the industry experienced from 2002. The global financial
crisis (2007) shows just how sensitive and linked vehicle sales are to the national
economy. Figure X also provides supporting evidence that the purchase of a vehicle is
a one of the highest priorities for individuals.

NAAMSA expects vehicle sales are expected to grow between 6-8% in 2012. At the
time of writing this report the July 2012 sales recorded an 18.3% year on year growth
‘surging entry-level new car sales, buoyant demand for taxis and light commercial
vehicles, and car-hungry rental companies were behind a remarkable 18.3% year-on-
year increase in new vehicle sales last month, the National Association of Automobile
Manufacturers of South Africa (Naamsa) said today.>’

36 Transport and Climate Jobs, Jane Barrett Policy Research Officer SATAWU, 2011
37 http://www.businessday.co.za/articles/Content.aspx?id=177591
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Figure 45: Annual Vehicle Sales, 1997 - 2011

Source: NAAMSA

Table 16 was drawn from a study commissioned by SANEDI® shows how uneven the
distribution of vehicles is in South Africa. The province of Gauteng dominates with a
density of 314 vehicles / thousand inhabitants, which is almost double the national
average. The study also finds that new vehicles sales tends to track the nation’s GDP,
with the average growth being between 3-4% in recent years. Although the per capita
vehicle ownership is still low in South Africa, even for Gauteng at 314 vehicles it is still
significantly lower than industrialised countries where the range is 500 — 800 vehicles
per thousand inhabitants. This does raise concerns requires planning should the figures
start increasing towards international norms, especially for Gauteng which has the
lowest land area but the highest density (population and vehicle).

Table 16: Vehicle Density per Province

Province Population Total Share of | Motorisation | Contribution | Land area
(2011) Vehicles*® Vehicles (veh/1000) | to GDP (%6)
(Dec 2011) (%20)
Eastern Province 6,829,958 628,529 7% 92 7.7% 13.8%
Free State 2,759,644 478,546 5% 173 5.5% 10.6%
Gauteng 11,328,203 3,560,678 39% 314 33.7% 1.4%
Kwazulu-Natal 10,819,130 1,268,984 14% 117 15.8% 7.7%
Limpopo 5,554,657 474,225 5% 85 7.2% 10.3%
Mpumalanga 3,657,181 585,628 6% 160 7.0% 6.3%
Northern Cape 1,096,731 195,094 2% 178 2.3% 30.5%
North West 3,253,390 457,286 5% 141 6.7% 8.7%
Western Cape 5,287,863 1,485,018 16% 281 14.1% 10.6%
TOTAL 50,586,757 9,133,988 100% 181 100% 100%

Source. eNatis

3 Quantifying the energy needs of the transport sector of South Africa, Energy Research Centre, July 2012

3%www.enatis.com This report and updates can be accessed by clicking here:
http://www.enatis.com/newsite/index.php?option=com_content&view=article&id=261:vehicle-

population-statistics-year-on-year-comparison-for-2010-and-2011-&catid=13:live-vehicle-

population&Iltemid=19
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Breakdown of Passenger Vehicles

Using AMPS data Table 17 gives a breakdown of how vehicles are distributed across
LSM 5-8. Table 18 lists the weighted by sales volume average price for each segment
and Figure 46 the weighted average fuel consumption for passenger vehicles.

Table 17: Household Ownership of Passenger Vehicles

65.5
21.4
9.5
3.4

No motor vehicles in HH
One motor vehicle in HH
Two motor vehicles in HH

9,217

3,031

1,341
485

5,386
2,047
481
122

Three or more motor

vehicles

66.2
26.5
5.9
15

Source: AMPS

Figure 46: Weighted Average Passenger Vehicle Sales — Consumption (I/100km)
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Table 18: Weighted Average Price of Passenger Vehicles by Segment

Segment
Weighted Average
Price - July 2012

NAAMSA Standard Type (ZAR)

A - Entry TOYOTA Etios
VW Polo Vivo
FORD Figo 126 647
RENAULT Sandero
CHEV Spark

AB - sub-Small VW Polo
CHEV Sonic
TOYOTA Yaris 172 886
FORD Fiesta
CHEV Aveo

B - Small TOYOTA Corolla
BMW 1-Series
VW Golf/Jetta 6 248 433
CHEV Cruze
FORD Focus

C - Medium BMW 3-Series
MERCEDES C-Class
AUDI A4 393 629
LEXUS IS
VW Passat

D - Large MERCEDES E-Class
BMW 5-Series
VOLVO S60 560 003
AUDI A5 Coupe/Cabriolet
JAGUAR XF

E - Luxury PORSCHE Panamera
BMW 6-Series
MERCEDES S-Class 1 106 028
BMW 7-Series
AUDI A8

F - MPV TOYOTA Avanza
MERCEDES B-Class
CHRYSLER Voyager 283 726
TOYOTA Innova
MAZDA 5

G - SUV TOYOTA Fortuner
CHEV Captiva
L-R Discovery 4 489 455
VW Tiguan
JEEP Grand Cherokee

SE - Sport and Exotics PORSCHE 911
BMW Z4
MERCEDES SLK 516 732
PEUGEOT RCZ
AUDITT

X - Crossover NISSAN Qashqai
NISSAN Juke
DODGE Caliber 340 450
MITSUBISHI ASX
AUDI Q3
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4.3 Transport Strategy

It is evident that the country cannot continue on a path where every member of the
population aspires to own and operate a vehicle. This has been recognised by the
Government of South Africa, as stated in Section 1, where its primary focus has moved
from ‘affordable’ to ‘public and safe’ transport. The following section provides an
overview of some of the initiatives being considered or implemented.

4.3.1 Public Transport Strategy (2007 — 2020)

The strategy *°, which was made public in March 2007, has two ‘key thrusts’:
Accelerated Modal Upgrading and Integrated Rapid Public Transport Networks (IRPTN).

Accelerated Modal Upgrading

This refers to initiatives to transform bus, taxi and rail service delivery in the short to
medium term. Some of the initiatives proposed include:

e Taxi recapitalization programme which provides states assistance to upgrade old
and unsafe vehicles;
e Consolidating the passenger rail sector;

e Upgrading bus services and vehicles;
e Extending the frequency and hours of operation; and
e Improving and upgrading taxi ranks and bus stops

IRPTN

The strategy aims to achieve a ‘phased but accelerated’ implementation with operating
systems in place for 12 cities and at least 6 rural districts by 2014. The longer-term
vision to 2020 is to develop a system that places over 85% of a metropolitan city’s
population within 1 kilometre of an IRPTN trunk (road and rail) or feeder (road)
corridor. A further goal for 2020 is a mode shift of 20% of car work trips to public
transport networks.

Figure 47 provides a diagrammatic representation of the planned implementation
schedule of the Strategy. Although there are numerous other programmes being
discussed, planned or tested at national and provincial level, the Public Transport
Strategy is the official plan which is being implemented and funded by Government.

40 http://www.info.gov.za/view/DownloadFileAction?id=127080
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Figure 47: Phased Stratrgy Public Transport Strategy 2007-2020
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4.4 Road Transport

South Africa extensive road network requires high levels of maintenance and
upgrading as it is the primary mode of transport of both passengers and freight.
The South African National Roads Agency Limited (SANRAL) is responsible for
the national road network of 16 750 km. About R70 billion was budgeted in
2007 for road infrastructure, maintenance and upgrading and an additional R3
billion for the Expanded Public Works Programme for access roads, all of which
is an attempt by government to alleviate traffic congestion while creating jobs.
As upgrades and improvement projects are continuous they are not listed in
this rflport but can be found in the National Roads Agency Strategic Plan 2012 —
20177,

4.5 Concluding Comment

South Africa has come to rely almost exclusively on its road transportation system for
the transport of people, freight and services. As a result 28% of final energy consumed
by the country is for transport — 97% of which is liquid fuels. Even with large
investments in the road infrastructure the situation is likely to become untenable
sooner rather than later. South Africa also imports almost all of its fuel which has a
negative impact on its foreign reserves. The Government is aware of the situation and
has formulated the Transport Strategy to address the problem — but even so this may
be too little too late and there are signs that further action will be taken, for example a
R35 billion investment to expand and upgrade the state owned freight logistics group,
Transnet between 2013 — 2019 is likely to be increased. ** A key component of the
strategy must include the implementation of energy efficiency interventions to reduce

41 http://www.nra.co.za/content/Strategic_Plan__2012 13 2016_17~1.pdf
42 newsletters.creamermedia.co.za/servlet/link/14/48799/241501/1115627
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existing and remaining consumption. For example, high traffic volumes and
unsynchronised traffic lights in large cities result in ‘stop-start’ trips and larger than
necessary traffic jams which waste time, increase travel times and passenger
frustration with avoidable emissions and higher fuel usage.

4.6 Supporting Documentation

The following reports and supporting documentation have been provided to support
and add to this section of the report:

Modelling Tool

e Tool developed by NAAMSA which predicts future vehicle, emissions and emission
levels based on future growth estimate scenarios

Vehicle Statistics

e Four files (excel) which provide historic data for all vehicle types found in South
Africa. It includes fuel consumption and emissions; and
o Official Statistics of Vehicle Population — December 2011

Relevant and Useful Reports

e Results of National Household Travel Survey (2003);
e Public Transport Strategy (2007); and

¢ Road Traffic Management Report (2010/11)
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5 Annexes

5.1 Quantitative Analysis

5.1.1 Methodology

A quantitative methodology was employed. Respondents were interviewed using a
face-to-face CAPI (computer assisted personal interviews) approach. KLA uses Galaxy
tablets to conduct their personal interviews.

5.1.2 Sample

The sample was selected to be representative of the South African population as
informed through the All Media and Products Survey (AMPS) data 2011. Two major
metropolitan areas were selected to represent the sample, due to the different
climactic zones present, where Johannesburg is classified as ‘cold interior’ and Durban
is subtropical. South Africa has six climatic zones which are shown in Figure 48.

Figure 48: South African Climatic Zones
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The SAARF Living Standards Measure (LSM) has become the most widely used
segmentation tool in South Africa, and is endorsed by the Southern African Market
Research Association (SAMRA). The SAARF LSM divides the population into 10 LSM
groups, based on various living standards criteria (such as degree of urbanization and
ownership of cars and major appliances) where LSM 1 is the most basic and LSM 10 is
the most sophisticated and effectively also indicates the most affluent. A detailed
breakdown of each classification has been provided as an Annex*.

Race was quota’d to be representative of the South African population, while LSM, Age
and Gender were quota’'d to allow for an even split across the stratifications, which
allowed for reliable analysis across these demographics

43 LSM Description 2012 (www.saarf.co.za)

74


http://www.saarf.co.za/

South Africa Market Survey — Energy Efficiency

This study employed a quantitative, face-to-face, CAPI (Computer Assisted Personal
Interview) methodology. Within this methodology, respondents are approached in
public areas such as malls, shopping centres, taxi ranks etc. Respondents are screened
to ensure that they fit within the demographic criteria and the specified quota’s.
Respondents who fit into the required quotas are then interviewed. The structure of
the sample of people interviewed in this survey, as defined by the various demographic
splits, is represented in Table 19.

Interviews are conducted using Android Tablet devices. Responses are then captured
onto the device and sent through to a central system, allowing researchers to monitor
the progress of fieldwork as and when interviews are conducted.

Table 19: Survey Sample Structure

% as represented in
Demographic type Demographic the sample Count (n: 415)
Black 84% 348
White 8% 35
Race
Indian 5% 22
Coloured 2% 10
= 0,
LSM 5-6 58% 240
7-8 42% 175
0,
Gender Female 52% 217
Male 48% 198
18 - 34 50% 207
Age
35 + 50% 208
Reai Johannesburg 62% 258
egion
Durban 38% 157

5.1.3 Results
Energy Efficiency in Context
Understanding of ‘Energy Efficiency’

When asked to define ‘energy efficiency’, the concept is understood at a very generic
level, with the majority citing “using less energy or electricity’ in explanation of the
term. Understanding of “wusing less energy to get the same results’ is articulated at
very low levels, indicating a need for market education around the concept of energy
efficiency. Once consumers are in a position to fully understand what energy efficiency
means, there is greater potential for a behavioural shift within this context. Figure 49
provides examples of some of the responses received.
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Figure 49: Selected responses to Understanding of Energy Efficiency

The majority of mentions deal with using less energy, which is frequently linked to a
concern around energy capacity. . .

I’'m concerned about the energy
shortest, | think we all need to safe
‘energy were we can
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use to much lights

Beyond this there are mentions of saving electricity in order to save money. .
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Energy efficiency means that you usage of energy by finding cheaper
save money by using less electricity ways of using energy by using
: paraffin or buying saving bulbs

Its to get us to make an effort to
save power and for us not to pay so
much on our bills

While limited, those respondents who truly understand the theory of energy efficiency can
articulate it clearly. .

Its using products that can perform Ehehy ellicletsy sy int oy mmﬂtﬁgﬂmlmum
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same results
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Attitudes towards the energy crisis

A high awareness of the energy crisis is evident, and with this, there is strong
awareness and understanding of the need to save energy, and the need to change
personal behaviour in this light. While a concern for the country and for Eskom’s
predicament is evident, respondents tend to make the link between saving energy and
saving money. Throughout the study, a trend is evident whereby the more energy
saving has a personal impact on consumers (and on their spend), the more engaged
they are with the process.

Electricity Billing

A high distrust of the billing process is evident. Consumers don’'t appear to fully
understand how they are billed, both in terms of what is owed and how this is
calculated, although the calculation elicits lower understanding as compared to what is
owed. At a total level, 6% of respondents do not look at their bills at all. This trend is
seen most strongly in the older sample who are the most disengaged from the concept
of energy efficiency.

Perceptions towards Billing and Usage

Within this context, there is a very high incidence (61%) of people feeling that they are
being over-billed. Electricity price increases are strongly noted at 76%, with the
majority claiming that these increases have affected them more than anticipated. Due
to the effect these increases have had, electricity monitoring has become far more
stringent over the past 4 years, and consumers are generally much more careful with
their electricity usage.
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This again highlights the trend that where a personal impact is felt, the likelihood of
changing behaviour is greater, demonstrated in Figure 50 below.

Figure 50: Awareness of Electricity Price Increases

Total LSM 5-6 LSM 7-8 Y (o]

i The increases have not affected me
E | had anticipated that the increases would affect me more than they have
m The increases have affected me more than | anticipated

Energy Saving Behaviour

Activities in Home

In keeping with an understanding that personal behaviour needs to change, everyday
activities such as turning off lights and using energy savings bulbs are taken up at
fairly high levels. The less affluent and younger sample, display the highest incidence
of these everyday behaviour changes. We see a lack of engagement amongst the more
affluent sample — while these respondents do notice electricity price increases, the
impact on their lives is evidently not strong enough, and thus the incentive for real
behavioural change is lower. The energy saving activities undertaken by each group is
shown in Figure 51.
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Figure 51: Energy Saving Activities
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Home Modifications

Home modifications are by no means yet the norm. The respondents who appear the
least engaged in everyday activities are also the respondents who display the highest
incidence of having changed to prepaid electricity. This is indicative of a trend whereby
consumers, who can afford to, are more inclined to make a once-off change with a
higher cash outlay but lower hassle factor, as opposed to making smaller everyday
changes. The mentality here is one of “I have done my bit, and | have solved my
personal problem. Now | don't need to worry about the energy crisis”. Figure 52 shows

what each group are prepared to do.
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Figure 52: Energy Saving Modifications Made to Home

Activities in the Workplace

While behaviour is changing in a personal space, active engagement in a work space is
limited, due to activities having less of a personal and financial impact. Beyond this,
energy saving behaviour in communal spaces is even less prominent. We see again,
that where a personal impact is perceived, energy saving behaviour is more prominent
and consumers are more engaged with finding ways to reduce their electricity usage
and spend. As personal impact decreases, so too do efforts to save energy.

Transport and Vehicle Ownership

Mode of Transport

The majority of the sample (75%) uses public transport, predominantly taxi's. Of those
who own a vehicle, the majority own small passenger vehicles. Very low incidence of
diesel cars is noted (8% of total vehicle ownership), with no ownership of hybrid cars.

Mileage and Petrol Spend

There appears to be a disconnect between perceived petrol spend per week, and
kilometres travelled, which begs the question as to which metric vehicle owners are
actually paying more attention to. The assumption is that petrol price spend is more
accurate, while kilometres travelled are not read or recorded accurately.

Both items are shown in Figure 53.
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Figure 53: Average Petrol Spend and Distance Travelled

Petrol and Diesel Price Increases

The increase in petrol price is noted at 69%, with respondents citing making fewer
trips and sacrificing other areas of spend as the key behavioural changes in addressing
the increase.

Appliarnces
Understanding of ‘Enerqgy Efficient Appliances’

Understanding of energy efficiency within the context of an appliance speaks to using
less electricity than another appliance, or to using less energy to get the same result.
Where on a conceptual level, “energy efficiency” was understood in generic terms, the
concept is better understood when applied to an appliance. Once consumers have
understood and bought into the benefit of an energy efficient appliance, this could be
used in leveraging education around energy efficiency at a broader level.

Energy Efficient Appliances in Home

The incidence of having energy efficient appliances in the home is still quite low, at
27% on a total level, shown in Figure 54. This is driven predominantly through energy
saving light bulbs, although fridges and microwaves are the most prominent large
appliances that have energy savings labels. The younger sample drives ownership of
energy efficient appliances, which is in keeping with their far higher engagement with
the energy crisis and the need to change personal behaviour in combatting this.
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Figure 54: Appliances with Energy Efficient Label in Home

Appliance Purchase Drivers

As expected, price is the key driver to appliance purchase choice. Warranty is of key
importance as well. Energy efficiency comes in as the fourth most important driver,
indicating that there is awareness of the long-term benefits of purchasing an energy
efficient appliance. As buy-in to the benefit of energy efficient appliances increases, so
too should the relative importance of energy efficiency when purchasing a new
appliance. The various decision making criteria are shown in Figure 55.

Figure 55: Criteria used in Purchase Making Decision for Appliances
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Appliances in Home

Fridges, followed by CRT TV's and microwaves are the most commonly owned
appliances. Ovens and geysers are owned predominantly by the more affluent sample.
These two appliances are also perceived as using the highest amount of electricity.
Figure 56 provides the full list.

Figure 56: Appliances in Home — Total

The perception that geysers use the most electricity, while accurate, is clearly driven
through the communication regarding switching off geysers when not in use. Figure 57
gives the perceived energy consumption of selected appliances.

Figure 57: Perceived Energy Usage per Appliance

100%
tf I
60% |
40% .| I
20%
13% I
0% - T T T T T
Fridge TV(CRT) Microwave Oven Geyser Washing TV (LCD/LED) Freezer Heater
machine

B Heavy B Medium mlight

82



South Africa Market Survey — Energy Efficiency

Future appliance purchase

Washing machines drive future purchase intent, while geysers and ovens are cited
strongly as a subsequent desired purchase, after the more ‘essential’ washing machine
and microwave.

Communications and Promotions

Interest in Energy Efficiency Communication

Claimed interest in finding out more about energy efficiency and savings is high at
75% on a total level. Interest is significantly higher in the younger sample (84%) as
compared to the older sample who only displays an interest at 64%. Mass media is
cited as the most preferred channels for education and communication. It is evident
that a two-tiered communication approach is required; mass media is required to
inspire the nation to pull together in assisting with the energy shortage. However, a
more tactical, ‘on-the-ground’ approach is required to underpin the mass media.

In store activity promoting Energy Efficiency

In store activity promoting energy efficiency is not strongly noted. Promotions around
energy efficiency are noted higher than salespeople promoting appliances due to their
energy efficiency credentials, with only % of the sample having been exposed to this.
There is a higher incidence of energy efficiency activity in stores catering to the less
affluent market.

Eskom Communication Awareness

Claimed awareness of Eskom communication is at 68%. Again, the younger sample
displays a far higher awareness of Eskom branded communication at 80% (as opposed
to the older sample at 55%). Awareness is driven predominantly through TV, Radio
and print media (newspapers and magazines).

Eskom 49 Million Campaign Awareness

In contrast to the relatively high brand awareness, awareness of the 49 Million
campaign is lower, at 39% at a total level — shown in Figure 58. For those aware of the
campaign, claimed frequency of exposure is fairly high, ranging between 2 to more
than 5 times that of respondents who have seen or heard the campaign.
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Figure 58: Eskom’s “49)’ Campaign
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While the campaign has created high awareness of the electricity problem and the
need for a collective behaviour change, this has not directly translated into an actual
change in behaviour. (64% of the total sample claim that they are much more aware,
while only 43% state that their behaviour has changed in everything that they do).

Power Alert Awareness

The power alerts are noted at high levels (84%), with the majority claiming that these
alerts instigate an instant action, either in turning off all unnecessary lights or
appliances, or in turning off some of these — Figure 59. The strong, functional ‘call-to-
action’ nature of this communication resonates well, and works in effecting real-time
behaviour change.
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Figure 59: Eskom’s ‘Power Alert’ Campaign
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Government involvement in Energy Efficiency

Eskom is perceived as doing a better and more active job in promoting energy saving
than is Municipal or National Government. However this is to be expected as the
majority of communication around energy efficiency is Eskom branded.

Conclusions and Recommendations

Barrier: Consumer Mindset

The significant impact of electricity price increases coupled with a lack of clarity around
the billing process leads to increased scepticism. In this context, there is a need for
greater transparency and consumer education around electricity billings and price
increases. Electricity bills are already seen as a grudge spend, and the challenge is to
ensure that energy saving behaviour is not consequently perceived as a grudge activity.
This suggests the need to clearly link the benefits to the type of energy saving
behaviour the government is trying to instil.

Opportunity: Address the billings process

The market does not appear to have a solid understanding of why Eskom is in this
predicament. There appears to be a strong sentiment that Eskom has brought this on
themselves through inefficient resource management. In an article titled “Power Crisis
Eskom’s Problem” (www.fin24.com), Investec Securities strategist Brian Kantor says
“Power utility Eskom needs to realise that the electricity crisis is "their problem™ and
that the government must intervene and take on expensive solutions”.

Eskom is also perceived as having prevented private corporations from getting involved
in a solution. “If the private sector had been able to respond to the energy crisis —
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rather than all Eskom’s dithering and faffing as well as their laws, regulations and tariff
increases — we would have fixed it a long time ago, says Border-Kei Chamber of
Business Executive Director Les Holbrook, in the article “Eskom rates cuts a significant
relief” (www.theweekendpost.com).

Eskom therefore has an educational job to do in terms of clarifying the following:
e The reasons behind the rates increase

e What are the factors that have played into the rates increase

¢ What has precipitated the current energy crisis

¢ Why rates increases are needed within the context of the energy crisis
e  The billing process

e How the bill is calculated

e What consumers should be pay attention to on the bill

e What channels are available to consumers to query their bills

Barrier: Current Behaviour

The further removed consumers are from seeing and experiencing the personal impact
of saving electricity (most notably in money savings), the less engaged they are with
energy saving activities. Those who have switched to prepaid are less involved in
everyday activities, indicating a mindset of “l have solved my personal issue, and
therefore | don’'t need to be concerned on a broader scale”. A generational impact is
noted in the younger sample who are far more engaged in the crisis and subsequent
energy saving behaviours. In order to effect real behaviour change, there is a need to
demonstrate the personal impact of energy savings through functional, single-minded
communication.
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