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Hhe Korl#3s c<8<latiQe Kin# NoKer generation caNacity greK %y [_k% K;9% <BBMD% 8Q;9% EA;% C79?E%
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7B%-B>7<%?E88>%<E%cM?E%N;L8O%]]%\\\%.Z%<E%EA;%;B>%8C%[\\^%<B>%7?%<L?8%;JK;@E;>%E8%D89;%EA<B%>8MNL;%
8Q;9%EA;%B;JE%C7Q;%I;<9?%<B>%E8%?MN?;aM;BELI%@8BE7BM;%7E?%?E;;K%MKE9;B>%7B%@<K<@7EI%@9;<E78BW%(9<U7L%
A<>%^gj%.Z%<B>%.;J7@8%[\[%.Z%@<K<@7EI%<E%EA;%;B>%8C%[\\^H%KL<BB7B:%?A<9K% 7B@9;<?;?%E8:;EA;9%
Kith a n<8%er of other [atin =8erican co<ntries. =t the en# of 200^7 ^_% of =frica3s Kin# NoKer 
@<K<@7EI% O<?% ?7EM<E;>% 7B% #:IKE% =ig\% .ZGH% .898@@8% =[jg% .ZG% <B>% ,MB7?7<% =ji% .ZGW% ";@;BE%
>;Q;L8KD;BE?%7B%+C97@<%<L?8%7B@LM>;%<>Q<B@;>%K98c;@E?%7B%R;BI<H%#EA78K7<%<B>%,<BU<B7<[\W%%
%%
=ccor#ing to a O8o#erate3 NroPection scenario coQering the neVt tKo #eca#es7 Kin# NoKer co<l# 
@8BE97NME;% N;EO;;B% _W^k% <B>% ^Wjk% E8% O89L>% ;L;@E97@7EI% @8B?MDKE78B% NI% [\[\% <B>% MK% E8% ]jk% 7B%
[\g\[]. Hhe c<rrent share of Kin# NoKer in 1<roNe3s%;L;@E97@7EI%>;D<B>% 7?%N;EO;;B%iWjk%<B>%jkW%
,A;%<BBM<L%7B@9;<?;%7B%8CC?A89;%O7B>%K8O;9%@<K<@7EI%7?%;JK;@E;>%E8%;Q;BEM<LLI%;aM<L%EA<E%8C%8B?A89;%
@<K<@7EIH%<LEA8M:A%7E%7?%@M99;BELI%L;??%EA<B%]\k%EA;9;8C[[W%%

%
):[?Y'a^:_TYP'M^?\:^^_':;8O?Y'8?NTP7UZ:^^_'
);Q;9<L%O7B>%C<9D%8K;9<E89?%<B>%8OB;9?%A<Q;%;Q8LQ;>%8Q;9%E7D;%C98D%N;7B:%9;L<E7Q;LI%?D<LL%K98c;@E%
>;Q;L8K;9?% E8% L<9:;% K8O;9% K98>M@;9?W% !L8N<L% @89K89<E78B?% ?M@A% <?% !;B;9<L% #L;@E97@H% )7;D;B?H%
.7E?MN7?A7%<B>%EA;%DMLE7B<E78B<L%87L%@8DK<B7;?%<9;%<L?8%N;@8D7B:%>8D7B<BE%KL<I;9?%7B%EA;%7B>M?E9IH%
7BQ;?E7B:% L<9:;% <D8MBE?% 7B% O7B>% ;B;9:IW% .<BMC<@EM9;9?% O89L>O7>;% A<Q;% 8CE;B% 8KE;>% C89% Q;9E7@<L%
7BE;:9<E78BH%<B>%D<BI%D;9:;9?%<B>%<@aM7?7E78B?%A<Q;%E<T;B%KL<@;%E8%;BA<B@;%EA;%?;@M97EI%8C%?MKKLI%
8C%T;I%@8DK8B;BE?W%08O;Q;9H%EA;%?KL7EE7B:%MK%8C%K8O;9%@8DK<B7;?%7B%EA;79%K8O;9%E9<B?D7??78B%<B>%
:;B;9<E78B%<@E7Q7E7;?%7?%K98D8E;>%E8%;L7D7B<E;%8Q;9S@8B@;BE9<E78BW%%
'
'
'
'
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(:\^T'G@>V%)8D;%8C%EA;%D<c89%:L8N<L%EM9N7B;%D<BMC<@EM9;9?%
):;`]:Z7`YTY% 0YUMU;' ):YLT7'PJ:YT'TP7UN:7T% IT\PU7T'
X;?E<?% % 1;BD<9T% ]gWjk% OOOWQ;?E<?W@8D%
!;B;9<L%#L;@E97@%#B;9:I% 6)+% ]gWjk% OOOW:;S;B;9:IW@8D%
)7B8Q;L% % 2A7B<% ^Whk% OOOW?7B8Q;LW@8D%
#B;9@8B% !;9D<BI% _W^k% OOOW;B;9@8BW>;%
!8L>O7B>% 2A7B<% `W`k% OOOW:8L>O7B>:L8N<LW@8D%
!<D;?<% )K<7B% `W[k% OOOW:<D;?<@89KW@8D%
)MUL8B% % -B>7<% hW^k% OOOW?MUL8BW@8D%
)7;D;B?% !;9D<BI% hWik% OOOW?7;D;B?W@8D%
18B:C<B:% 2A7B<% jW_k% OOOW>8B:C<B:W@8DW@AB%
$89>;J% % !;9D<BI% gW\k% OOOWB89>;JS8BL7B;W@8D%
"#K8O;9% !;9D<BI% gW\k% OOOW9;K8O;9W>;%
'EA;9?% % ]iWjk% %

% )89:;<*%+9=>8:?%HGE%=><%)89=>%+F:C;HG%QCGE%#G<:IJ%+??8;CH=C8G%KLMNMO7%
%
,A;%8K;9<E78B?%8C%EA;?;%@8DK<B7;?%<9;%?K9;<>%8Q;9%<KK98J7D<E;LI%<%>8U;B%@8MBE97;?%7B%#M98K;%<B>%
$89EA%+D;97@<H%<?%O;LL%<?%7B%2A7B<H%-B>7<%<B>%(9<U7LW%.8?E%8C%EA;?;%@8MBE97;?%<L9;<>I%A<Q;%?7:B7C7@<BE%
O7B>%K8O;9%:;B;9<E7B:%@<K<@7EIH%O7EA%8BLI%EA9;;%A<Q7B:%A<>%L;??%EA<B%]%\\\%.Z%@<K<@7EI%7B%[\\^W%
%
,A;% K98>M@E78B% 8C% O7B>% EM9N7B;?% <B>% @8DK8B;BE?% 7B% )8MEA% +C97@<% 7?% ?E7LL% 7B% 7E?% 7BC<B@IW% ,A;% C;O%
K98>M@;9?%EA<E%<9;%@M99;BELI%<@E7Q;%7B%EA;%7B>M?E9I%<9;%L<9:;LI%@8BC7B;>%E8%;JK;97D;BE<L%K98>M@E?%<B>%
;JA7N7E% D7B7D<L% K98>M@E78B% 9MB?W% 08O;Q;9H% EA;% K8E;BE7<L% ;J7?E?% C89% 7B@9;<?;>% K98>M@E78B% 8C% O7B>%
;B;9:I% @8DK8B;BE?% NI% <% BMDN;9% 8C% ;?E<NL7?A;>% C<@E897;?% <B>% C89% EA;% ;BE9I% 8C% B;O% KL<I;9?W% /89%
;J<DKL;H% ;J7?E7B:% C8MB>97;?% <B>% ?E;;L%D<BMC<@EM9;9?% @<BH%O7EA% ?8D;% <>cM?ED;BE?H% K98>M@;% 98E89?%
<B>%8EA;9%@<?E7B:%<B>%?E;;L%E8O;9?W%
%
(:\^T'G@<V')8D;%8C%EA;%D<c89%)8MEA%+C97@<B%EM9N7B;b@8DK8B;BE?%D<BMC<@EM9;9?'
):;`]:Z7`YTYP' IT\PU7T':88YTPP'
+C97@<B%Z7B>%38O;9% OOOW<C97@<BO7B>K8O;9W@8D%%
189NIL% OOOWK<LDE9;;K8O;9W@8D%%%
!;B;9<L%#L;@E97@% OOOW:97B<T;9SLE<W@8D%%%
!9;;B%38O;9%F%28DK8?7E;?% OOOW:K@8DK8?7E;?W@8WU<%%%
!97B<T;9%4,+% OOOWc8ABEA8DK?8BW@8WU<%%%
-?7QMB:MQMB:M%Z7B>%#B;9:I%28BQ;9E;9%=-SZ#2G% OOOW7SO;@W@8D%%%
-?TAM?%38O;9% OOOW7?TAM?W@8WU<%�%%
&8AB%,A8D<?%(87L;9?% OOOW>@>S>89NILW@8D%%%
R;?E9;L% OOOWT;?E9;LO7B>W@8WU<%%%
3<LDE9;;%38O;9% OOOWK<LDE9;;K8O;9W@8D%%%
)7;D;B?% OOOW?7;D;B?W@8WU<%%%

)89:;<*%+9=>8:?%

%
-B?E7EME78B?%EA<E%A<Q;%?A8OB%?E98B:%7BE;9;?E%7B%O7B>%C<9D%>;Q;L8KD;BE%7B%)8MEA%+C97@<%<B>%EA<E%<9;%
7BQ8LQ;>% 7B% K8E;BE7<L% K98c;@E?% 7B@LM>;*% #?T8DH% -12H% 1()+H% +C97@<B% 2L;<B% #B;9:I% 1;Q;L8KD;BEH%
.<@aM<97;H% !;B;?7?% #@8S#B;9:IH% .<7B?E9;<DH% #L;@E9<O7B>?% (;L:7MDH% ,A;% ';L?B;9% !98MKH% 6D8I<%
#B;9:IH%)<C7@b+@@;BEM<E;H%)M;UH%-BQ;?E;@%<B>%-B?K79;>%#Q8LME78B%-BQ;?ED;BE%.<B<:;D;BEW%
%
$aa^UZ:\U^U7_'7?'#?`7J'$]YUZ:':;8O?Y'7JT'YTP7'?]'$]YUZ:'
+@@89>7B:% E8% EA;% QCGE% +=DH?% 8F% )89=>% +F:C;H% NRRS[g@% 8B% OA7@A% D8?E% ;?E7D<E;?% 8C% O7B>% K8O;9%
:;B;9<E78B%K8E;BE7<L%A<Q;%N;;B%N<?;>H%EA;%9;@89>;>%K8E;BE7<L%8C%O7B>%K8O;9%7B%)8MEA%+C97@<%7?%8BLI%
D8>;9<E;% <E% N;?EH% EAM?% L7D7E7B:% EA;% ;JK;@E;>% CMEM9;% @8BE97NME78B% E8% K8O;9% :;B;9<E78BW% 08O;Q;9H%
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?7:B7C7@<BE%?A89E@8D7B:?%A<Q;%N;;B%<?@97N;>%E8%EA;%<Q<7L<NL;%><E<[i%<B>%<B%7DK98Q;>%O7B>%<EL<?%O<?%
9;L;<?;>%NI%)+("#!#$%<B>%2)-"%7B%[\\]W%

'
6UM`YT'G@GV%Z7B>%<EL<?%8C%+C97@<%<B>%K9;L7D7B<9I%;JK8?7E78B%C89%)8MEA%+C97@<%=O7B>%?K;;>%Db?G%%
%
%

%
%
%
%
%
%
%
%

% )8M9@;*%!L8N<L%Z7B>%#B;9:I%28MB@7L%=[\]\GH%"7?q%1,6%F%62,%=[\]\G%

%
)89:;<*%"C?T%1,6%HGE%62,%KLMNMO%KD<F=U>HGE%?CE<O@%!D8VHD%QCGE%#G<:IJ%289G;CD%KLMNM%HO%K:CI>=U>HGE%?CE<O7%%

%
Z7>;Sranging esti8ates of the co<ntry3s aggregate Kin# NoKer generation Notential h<Q;%
?MN?;aM;BELI%N;;B%KME% C89O<9>H%O7EA% EA;%9;?MLE?%8C%D89;%9;@;BE%9;?;<9@A%A<Q7B:%N;;B%DM@A%D89;%
K98D7?7B:W%,A;%O7B>%K8O;9%K8E;BE7<L%7B%?8D;%K<9E?%8C%;<?E;9B%<B>%B89EA;9B%+C97@<%7?H%B;Q;9EA;L;??H%
A7:A;9% EA<B% 7B% )8MEA% +C97@<H% <LEA8M:A% EA;% ?M998MB>7B:% :97>% <B>% 8EA;9% ?MKK89E% 7BC9<?E9M@EM9;% <9;%
:;B;9<LLI%K889;9%7B%?M@A%<9;<?W%
%%
,A;% jW[% .Z% 1<9L7B:% Z7B>% /ar8 is So<th =frica3s C79?E% @8DD;9@7<LS?@<L;H% :97>S@8BB;@E;>% O7B>%
:;B;9<E78B%K98c;@EH% @8B?7?E7B:%8C% C8M9% EM9N7B;?%O7EA%<%]Wg%.Z%@<K<@7EI%;<@AW%/M9EA;9D89;H% #?T8D%
9MB?%<B%;JK;97D;BE<L%gW[%.Z%C<9DH%:;B;9<E7B:%<98MB>%j%!ZA%<BBM<LLI% C98D%EA9;;%>7CC;9;BE%MB7E?%
L8@<E;>% <E% RL7KA;MO;L% 7B% EA;% Z;?E;9B% 2<K;W% /M9EA;9D89;H% <% ]W_% .Z% O7B>% EM9N7B;% 7B?E<LL;>% NI%
#L;@E9<O7B>?% <E% 28;:<% ?E<9E;>% K98>M@7B:% ;L;@E97@7EI% 7B% [\]\W% +% BMDN;9% 8C% O7B>% K8O;9% K98c;@E?H%
<>>7B:%MK%E8%N;EO;;B%j%\\\%.Z%<B>%]\%\\\%.Z%>;K;B>7B:%8B%EA;%?E<:;%8C%>;Q;L8KD;BEH%<9;%7B%EA;%
K7K;L7B;%C89%)8MEA%+C97@<H%O7EA%EA;%;<9L7;?E%8B;?%;JK;@E;>%E8%?E<9E%K98>M@E78B%7B%EA;%B;JE%I;<9%89%EO8W%
%
$;:^_PUP'?]'a?7T;7U:^'[?\'ZYT:7U?;'
%
+><KE<E78B%8C%:;B;97@%D;EA8>8L8:I%E8%EA;%?K;@7C7@%7B>M?E9I%
,A;% ;?E7D<E78B% 8C% EA;% c8N% @9;<E78B% K8E;BE7<L% 7B% <% CMEM9;% O7B>% K8O;9% :;B;9<E78B% 7B>M?E9I% O<?%
MB>;9E<T;B%<L8B:%EA;%L7B;?%8C%EA;%:;B;97@%D;EA8>8L8:IW%ZA;EA;9%;DKL8ID;BE%8KK89EMB7E7;?%O8ML>%
N;% @9;<E;>% 7B% EA;% @8B?E9M@E78B% 8C% EA;% KL<BE?H% 7B% EA;79% 'F.H%89% 7B% EA;%D<BMC<@EM97B:% 8C% K<9E?% <B>%
@8DK8B;BE?H% EA;%@<L@ML<E78B?%<9;% C79?E%<B>% C89;D8?E%N<?;>%8B% EA;%<??MDKE78B% EA<E% EA;%BMDN;9%8C%
c8N?% O7LL% N;% K98K89E78B<L% E8% EA;% @<K<@7EI% 8C% EA;% ;L;@E97@7EI% :;B;9<E7B:% KL<BE?% 7BQ8LQ;>W% ,AM?H% EA;%
;BQ7?<:;>% @<K<@7EI% 7B% E;9D?% 8C% EA;% ?7U;% <B>% BMDN;9% 8C% EM9N7B;?H% >;E;9D7B;?% EA;% ;JE;BE% 8C%
@8B?E9M@E78B% <@E7Q7EI% <B>% EA;% aM<BEMD% 8C% @8DK8B;BE% K<9E?% B;;>;>% C89% EA;% KL<BEH% <?% O;LL% <?% EA;%
BMDN;9%8C%D<7BE;B<B@;%?E<CC%;Q;BEM<LLI%;DKL8I;>W%
%
-E%O<?H%CM9EA;9D89;H%<??MD;>%EA<E%<LL%c8N?%B;;>;>%C89%EA;%@8B?E9M@E78B%8C%KL<BE?%7B%)8MEA%+C97@<H%<?%
O;LL%<?%7B%EA;79%8K;9<E78B%<B>%D<7BE;B<B@;H%O8ML>%N;%D8?ELI%?MKKL7;>%NI%EA;%L8@<L%L<N8M9%D<9T;EW%'B%
EA;%8EA;9%A<B>H%7E%7?%<??MD;>%EA<E%A<LC%8C%EA;%c8N?%@9;<E;>%7B%EA;%@8B?E9M@E78B%8C%?8D;%8C%EA;%KL<BE?%
7B%8EA;9%+C97@<B%@8MBE97;?%O7LL%@8D;%C98D%)8MEA%+C97@<W%%
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,A;%@<K<@7EI%8C%O7B>%C<9D?%O8ML>%:;B;9<LLI%N;%N;EO;;B%j\%.Z%<B>%]\\%.ZH%<B>%'F.%c8N?%<9;%
<>>;>%C98D%EA;%?;@8B>%I;<9%<CE;9%EA;%@8DD;B@;D;BE%8C%@8B?E9M@E78BH%OA7@A%O8ML>%E<T;%<98MB>%]_%
D8BEA?W%
%
-B% <B<LI?7B:% EA;% K8E;BE7<L% 8C% ;?E<NL7?A7B:% <% @8DK8B;BE?%D<BMC<@EM97B:% 7B>M?E9IH% 7E% 7?% B;@;??<9I% E8%
E<T;%@8:B7?<B@;%8C%EA;%7DK89E<B@;%8C%<%?MN?E<BE7<L%<B>%?E<NL;%I;<9LI%>;D<B>%C89%O7B>%EM9N7B;?%7B%<%
@8MBE9IH% <?% EA7?% 7?%T;I% 7B% EA;%>;@7?78BSD<T7B:%NI%D<BMC<@EM9;9?% E8% L8@<E;% EA;79%KL<BE?% 7B% <% ?K;@7C7@%
@8MBE9IW%+%?K;@7C7@%?EM>I[j%A<?%;?E7D<E;>%<%K9;9;aM7?7E;%D7B7DMD%8C%]j\%.Z%E8%[\\%.Z%7B%?E;<>I%
<BBM<L%>;D<B>%C89%<E%L;<?E%EA9;;%I;<9?%7B%89>;9%E8%@9;<E;%<%>8D;?E7@%O7B>%E;@AB8L8:I%D<BMC<@EM97B:%
7B>M?E9IW%
'
-B% EA;% D<BMC<@EM97B:% 8C% ;aM7KD;BEH% EA;% ?A<9;% 8C% L8@<L% c8N?% 7B% EA;% E8E<L% ;DKL8ID;BE% @9;<E;>% 7?%
<??MD;>% E8% N;% >;E;9D7B;>% NI% EA;% @<K<@7EI% 8C% EA;% 9;L;Q<BE% L8@<L% 7B>M?E97;?% E8% ?MKKLI% K<9E?% <B>%
@8DK8B;BE?W%+%O7B>% EM9N7B;%O<?H% C89% EA7?%KM9K8?;H% ?;:D;BE;>% 7BE8% C7Q;%D<c89% :98MK7B:?%8C%K<9E?H%
;<@A% 8C% OA7@A% <LL8@<E;>% <% OL8@<L% @<K<@7EI% C<@E893B% 8B;SEA79>H% EO8SEA79>?% <B>% ]\\kH% 9;?K;@E7Q;LIV%
9;C;997B:%E8%L8OSH%D;>7MDS%89%A7:A%?A<9;?%8C%?MKKLI%=9;C;9%E8%E<NL;%gWiGW%,A;%9;?K;@E7Q;%?A<9;?%8C%EA;%
K98>M@E% :98MK7B:?% 7B% EA;% 8Q;9<LL% @8?E% 8C% <%O7B>% EM9N7B;H% @8MKL;>%O7EA% EA;79% L8@<L% @<K<@7EI% C<@E89?H%
>;E;9D7B;>%EA;%BMDN;9%8C%c8N?%EA<E%@8ML>%K8E;BE7<LLI%N;%@9;<E;>%>8D;?E7@<LLIW%
%
4<?ELIH% ;DKL8ID;BE% BMDN;9?% 7B% >8D;?E7@% D<BMC<@EM97B:% <9;% KA<?;>S7BH% <??MD7B:% <B% 7B@9;<?7B:%
@8BE97NME78B% 8C% i\kH% h\k% <B>% _\k% NI% L8@<L% 7B>M?E97;?% 7B% EA;% ?A89EH% D;>7MD% <B>% L8B:% E;9DH%
9;?K;@E7Q;LIW% +B% 7B@9;<?7B:% @8BE97NME78B% NI% )8MEA% +C97@<B% D<BMC<@EM97B:% 7B% EA;% ?MKKLI% 8C% O7B>%
EM9N7B;%@8DK8B;BE?%E8%KL<BE?%7B%EA;%9;?E%8C%EA;%+C97@<B%@8BE7B;BE%7?%<L?8%NM7LE% 7BE8%EA;%;aM<E78B%=7;%
\kH%i\k%<B>%h\k%8Q;9%EA;%?A89EH%D;>7MD%<B>%L8B:%E;9DH%9;?K;@E7Q;LIGW%
%
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/89%7B?E<B@;H%EA;%C8LL8O7B:%7B@;BE7Q;%D;<?M9;?%A<Q;%N;;B%7B?E9MD;BE<L%7B%D<BI%@8MBE97;?*%%
! +%";/-,%NI%D;<B?%8C%OA7@A%<LL%O7B>%K8O;9%7?%N8M:AE%<E%<%K97@;%C7J;>%NI%EA;%:8Q;9BD;BE%C89%<%L8B:%

K;978>%8C%E7D;H%?<I%[\%I;<9?V%
! +B%MKC98BE% inQest8ent taV cre#it on a Kin# NroPect3s caNital cost7 or an energy Nro#<ction taV 

@9;>7E%8B%EA;%<D8MBE%8C%9;B;O<NL;%;B;9:I%:;B;9<E;>V%
! +%@<?A%:9<BE%8KE78B%E8%?MKK89E%>;Q;L8KD;BEV%
! ,A;%?E7KML<E78B%8C%<%D<B><E89I%D<9T;E%?A<9;%8C%;L;@E97@7EI%C98D%@;9E<7B%9;B;O<NL;%?8M9@;?V%
! ,A;%C7J7B:%8C%7B?E<LL;>%@<K<@7EI%E<9:;E?%C89%7>;BE7C7;>%9;?8M9@;%97@A%9;:78B?H%:7Q7B:%:97>%@8BB;@E78B%

K97897EI%E8%9;B;O<NL;%;B;9:I%?8M9@;?%<B>%EA;9;NI%<>>9;??7B:%EA;%E9<B?D7??78B%@A<LL;B:;?V%<B>%
! +%D<B><E;%E8%?8M9@;%<%>;E;9D7B;>%?A<9;%8C%EA;%Kin# t<r%ines3 content locally.%
%
)8MEA% +C97@<% A<?%D<>;% ?7:B7C7@<BELI% K98:9;??% 8B% EA;% 98<>% E8% ;?E<NL7?A7B:% <% O7B>% K8O;9% 7B>M?E9IW%
!8Q;9BD;BE%A<?%@L;<9LI%?E<E;>%7E?%@8DD7ED;BEH%D<7BLI%NI%;?E<NL7?A7B:%EA;%B;@;??<9I%7B?E7EME78B?%<B>%
K98:9;??7B:% O7EA% EA;% 7DKL;D;BE<E78B% 8C% EA;% "#33W% /MEM9;% ;L;@E97@7EI% K97@;% 7B@9;<?;?% O8ML>% <L?8%
@8BE97NME;%E8%EA;%Q7<N7L7EI%8C%O7B>%K8O;9W%28B?;aM;BELIH%<%BMDN;9%8C%9;B;O<NL;%;B;9:I%@8DK<B7;?%
<9;%7BQ;?E7B:%7B%EA;%>;Q;L8KD;BE%8C%<%>8U;B%89%D89;%L8@<L%O7B>%K8O;9%K98c;@E?W%
%
R;I%K8L7@I%7DKL7@<E78B?%%
/89%EA;%?M@@;??CML%>;Q;L8KD;BE%8C%<%O7B>%K8O;9%7B>M?E9I%<B>%9;L<E;>%D<BMC<@EM97B:%7B%)8MEA%+C97@<H%
@;9E<7B%@9M@7<L%D;<?M9;?%<9;%B;;>;>%E8%@9;<E;%<B%;BQ798BD;BE%EA<E%7?%@8B>M@7Q;%E8%97?7B:%7BQ;?ED;BE%
7B%:;B;9<E78B%@<K<@7EIH%E8%EA;%>;Q;L8KD;BE%8C%;@8B8D7;?%8C%?@<L;%<B>%>;@L7B7B:%@8?E?W%08O;Q;9H%EA;%
>;Q;L8KD;BE% 8C% EA;% 9;:ML<E89I% C9<D;O89T% EA<E%O7LL% KME% 7B% KL<@;% EA;% B;@;??<9I% 9;B;O<NL;% ;B;9:I%
K98@M9;D;BE%D;@A<B7?D?H%<?%O;LL%<?%K98Q7>;%<B%<>;aM<E;%9;:ML<E89I%;BQ798BD;BE%<B>%?MKK89E% E8%
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;B?M9;% ?MCC7@7;BE%K98:9;??% 7B% EA;%>;Q;L8KD;BE%8C%<%O7B>%K8O;9% 7B>M?E9I% 7B%)8MEA%+C97@<H%A<?%N;;B%
;JK;97;B@7B:%N8EEL;B;@T?W%%
%
38E;BE7<L%9;D<7B7B:%?EMDNL7B:%NL8@T?%O8ML>%A<Q;%E8%N;%798B;>%8MEH%C89%;J<DKL;*%
! 2M99;BE%A7:A%?E;;L%K97@;?%<9;%7B@9;<?7B:%EA;%@8?E%8C%EA;%@8B?E9M@E78B%8C%O7B>%EM9N7B;?H%<?%O;LL%<?%

EA;%D<BMC<@EM97B:%8C%7E?%@8DK8B;BE?V%
! #B?M9;%EA<E%L<B>%<KK98Q<L?%>8%B8E%>;L<I%EA;%>;Q;L8KD;BE%K98@;??V%<B>%
! #JK;>7E78B%8C%#-+?%<B>%O<E;9%M?;%K;9D7E?%NI%EA;%9;?K;@E7Q;%<MEA897E7;?W%
%
IoQern8ent3s co88it8ent to reneKa%le energy7 an# Kin# NoKer in Nartic<lar7 has to %e C8LL8O;>%
MK%NI% 9;<?8B<NL;% ?A89EH%D;>7MD%<B>% L8B:% E;9D%D7L;?E8B;?% 7B@89K89<E7B:% 7BC9<?E9M@EM9;% KL<B?% <B>%
8EA;9% <KK98K97<E;%D;<?M9;?% ?M@A% <?% C7B<B@7B:%D;@A<B7?D?% E8%D;;E% EA;% 7BQ;?ED;BE% 9;aM79;D;BE?%
<B>%9;>M@;%EA;%97?T?%C89%>;Q;L8K;9?W%1M;%E8%EA;%?D<LL%?7U;%8C%EA;%L8@<L%D<9T;EH%EA;%?E9<E;:I%?A8ML>%N;%
9;:78B<LLI% C8@M?;>H% <7D7B:% E8% ;JKL89;% D<9T;E?% 7B% 8EA;9% +C97@<B% @8MBE97;?% O7EA% ?7:B7C7@<BE% O7B>%
K8E;BE7<LW%%

'
%

G@< #0*$!'10I"!'
%
)8L<9%K8O;9%7?%C89;@<?E%E8%N;%EA;%>8D7B<BE%C89D%8C%9;B;O<NL;%;B;9:I%NI%[\g\W%,A;9;%<9;%EA9;;%EIK;?%
8C% E;@AB8L8:7;?% ;DKL8I;>% 7B% EA;% ?8L<9% ;B;9:I% 7B>M?E9I% QI7B:% C89% >8D7B<B@;H% B<D;LI% @8B@;BE9<E;>%
?8L<9%K8O;9H%?7L7@8B%O<C;9%N<?;>%KA8E8Q8LE<7@?%<B>%EA7B%C7LD%KA8E8Q8LE<7@?W%,;@AB8L8:7@<L%L;<>;9?A7K%
7?%>;E;9D7B;>%NI%EA;%;CC7@7;B@I%8C%EA;%?I?E;DW%%
'
6UM`YT'G@WV%)8MEA%+C97@<B%";B;O<NL;%#B;9:I%";?8M9@;%1<E<N<?;%U%<BBM<L%?8L<9%9<>7<E78B%

)89:;<*%)89=>%+F:C;HG%"<G<WHVD<%#G<:IJ%"<?89:;<%1H=HVH?<%K)+"#"1O%
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";:<9>L;??%8C% EA;%MB7E%8C%D;<?M9;D;BEH% )8MEA%+C97@<%A<?%8B;%8C% EA;%N;?E% ?8L<9% 9;?8M9@;?% :L8N<LLIW%
+@@89>7B:%E8%!9;;BK;<@;gi7 Catb><%V<?=%?8DH:% :<?89:;<% CG% =><%W8:DE% C?% CG% =><%E<?<:=?%8F%)89=>%+F:C;H%
HGE%2>CD<%W><:<%EC:<;=%?9GDCI>=%B:8XCE<?%HDA8?=%P%MMM%YQZYAL%H%J<H:.T%,A;%1;K<9ED;BE%8C%.7B;9<L?%
<B>% #B;9:IgjH% 7B% EM9BH% KL<@;?% So<th =frica3s ann<al #irect n89D<L% 799<>7<E78B% =1$-G% N;EO;;B%
[%j\\TZAbD[%<B>%[%^\\TZAbD[H%<:<7B%<D8B:?E% EA;%Q;9I%A7:A;?E% 7B% EA;%O89L>W%,A;%<@@8DK<BI7B:%
8aN ill<strates the co<ntry3s ann<al solar ra#iati8BH% OA7@A% 7?% ?MN?E<BE7<LLI% A7:A;9% 7B% D8?E% 8C% EA;%
$89EA;9B%2<K;%K98Q7B@;%<B>%L<9:;%K<9E?%8C%EA;%$89EA%Z;?E%K98Q7B@;W%
%

%

G@<@> %?;ZT;7Y:7T8'P?^:Y'a?bTY'
%
&UP7?YUZ:^'aY?MYTPPON:7`YU7_'
28B@;BE9<E;>%?8L<9%K8O;9%=2)3GH%<L?8%9;C;99;>%E8%<?%?8L<9%EA;9D<L%K8O;9H%7?%<%@8B?7>;9<NL;%?8M9@;%8C%
reneKa%le energy. CSZ Nlants Nro#<ce energy %y concentrating the s<n3s rays into the Nlant. Hhe 
?E;<D% 7?% M?;>% E8% 98E<E;% <% EM9N7B;% EA<E% 7?% @8BB;@E;>% E8% <% :;B;9<E89H% K98>M@7B:% ;L;@E97@7EI% E8% 9MB%
EA98M:A%<%E9<>7E78B<L%;L;@E97@7EI%:97>ghW%2)3%KL<BE?%<9;%?M7E<NL;%C89%K;<TSH%D7>SD;97ESH%<?%O;LL%<?%N<?;S
L8<>?H%>;K;B>7B:%8B%EA;79%<N7L7EI%E8%?E89;%EA;9D<L%;B;9:I%89%@8SC79;%O7EA%CM;L?W%,A;I%9<B:;%C98D%j\%E8%
[_\%.Z%7B%?7U;W%+LEA8M:A%L<9:;9%8B;?%@<B%N;%@8B?E9M@E;>g`H%N;I8B>%EA;%[_\%.Z%D<9T%EA;%;@8B8D7@%
D;97E?%<KK<9;BELI%N;@8D;%D<9:7B<LW%%
%
,A;9;% <9;% C8M9% EIK;?% 8C% 2)3% E;@AB8L8:7;?H% B<D;LI% K<9<N8L7@% E98M:A?H% @;BE9<L% 9;@;7Q;9?bE8O;9?H%
@8B@;BE9<E7B:%>7?Ab)E79L7B:%;B:7B;%?I?E;D?%<B>%L7B;<9%/9;?B;L%9;CL;@E89?g_*%%
%
! ,A;%C79?E%2)3%KL<BE%E8%N;%>;Q;L8K;>%7BQ8LQ;>%EA;%K<9<N8L7@%E98M:A%?I?E;D%<B>H%EA;9;C89;H%EA7?%7?%

EA;%D8?E%<>Q<B@;>%<B>%D8?E%@8DD8BLI%C8MB>%EIK;%8C%E;@AB8L8:IW%3<9<N8L7@%E98M:A?%D<T;%M?;%
of linear Nara%olas7 Khich are 8irrors that reflect the s<n3s rays an# #irect the8 toKar#s a t<%e 
EA<E% 7?% ?7EM<E;>% <E% EA;% @;BE9;% 8C% EA;% tro<gh3s arc. Hhe t<%e gets heate# <N %y the 9;CL;@E;>%
?MBL7:AEH%OA7@A%EA;B%A;<E?%MK%EA;%CLM7>%7B?7>;%EA;%EMN;%E8%E;DK;9<EM9;?%8C%<KK98J7D<E;LI%i\\r2W%
+%@8LL;@E78B%MB7E%7B?7>;%EA;%E98M:A%@8LL;@E?%EA;%A8E%CLM7>%C98D%EA;%EMN;W%-B%<%A;<E%;J@A<B:;9%EA;%
CLM7>%K<??;?%EA;%A;<E%8Q;9%E8%O<E;9%E8%:;B;9<E;%?E;<D%EA<E%K8O;9?%EA;%EM9N7B;?g^W%,98M:A?%<9;%
M?M<LLI%<99<B:;>%<L8B:%EA;%B89EAS?8MEA%<J7?% E8%;B<NL;% EA;D%E8% C8LL8O%EA;%?MB%C98D%?MB97?;% E8%
?MB?;EW%,A;%B7B;%2)3%K8O;9%KL<BE?%NM7LE%N;EO;;B%]^_i%<B>%]^^\%7B%2<L7C89B7<H%O7EA%D89;%EA<B%
gj\%.Z%7B?E<LL;>%@<K<@7EIH%<9;%?E7LL%7B%@8DD;9@7<L%8K;9<E78BW%%
%

! 2;BE9<L%9;@;7Q;9?bE8O;9?%syste8s <se flat 8irrors instea# of Nara%olic 8irrors to #irect the s<n3s 
9<I?% 8BE8% EA;% @;BE9<L% E8O;9W% ,A;% CLM7>% 7B?7>;% EA;% @;BE9<L% E8O;9% 7?% EA;B% A;<E;>% MK% E8% <%
E;DK;9<EM9;% 8C% MK% E8% hj\82W% ,A;% CLM7>% <:<7B% K<??;?% <% A;<E% ;J@A<B:;9H% @<M?7B:% EA;% O<E;9% E8%
:;B;9<E;%?E;<D%<B>%K8O;97B:%EA;%EM9N7B;%<B>%E8%@9;<E;%K8O;9i\W%,A;%C79?E%@;BE9<L%9;@;7Q;9%KL<BEH%
O7EA%<%\Wj%.Z%@<K<@7EIH%O<?%@8B?E9M@E;>%7B%)K<7B%7B%]^_]W%,A7?%O<?%C8LL8O;>%NI%?;Q;9<L%8EA;9?%
NM7LE%7B%/9<B@;H%-E<LIH%&<K<BH%"M??7<%<B>%7B%EA;%6)+i]W%,A;%C79?E%@8DD;9@7<L%KL<BEH%O7EA%<B%]]%.Z%
@<K<@7EIH%O<?%<L?8%NM7LE% 7B%)K<7B%NI%+N;B:8<%<B>%O<?%@8DD7??78B;>% 7B%.<9@A%[\\`W%+N;B:8<%
A<?%?MN?;aM;BELI%NM7LE%<%[[%.Z%KL<BE%<B>%7?%KL<BB7B:%E8%NM7L>%C8M9%MB7E?%C89%<%E8E<L%8C%h\\%.Z%
7B%EA;%B;<9%CMEM9;W%%

%
! 28B@;BE9<E7B:%>7?Ab)E79L7B:%;B:7B;% ?I?E;D?%D<T;%M?;%8C%K<9<N8L7@%D79989?H% ?A<K;>% 7B% ?<E;LL7E;S

>7?A%C89D7 to foc<s the s<n3s rays on a single area. =t this focal Noint7 teDK;9<EM9;?%<?%A7:A%<?%
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`j\82% A;<E% MK% EA;% <79% 89% EA;9D<L% CLM7>% 7B?7>;% EA;% )E79L7B:% ;B:7B;H% @<M?7B:% 7E% E8% 98E<E;% <B>% E8%
K98>M@;%K8O;9i[W%%

%
! +%L7B;<9%/9;?B;L%9;CL;@E89%?I?E;D%O89T?%7B%<%?7D7L<9%D<BB;9%E8%K<9<N8L7@%E98M:A?H%;J@;KE%EA<E%EA7?%

syste8 <ses flat 8irrors that rotate to #irect the s<n3s rays toKar#s <%@8LL;@E89% 7B%EA;%?I?E;DW%
,A;%@8LL;@E89?%<9;%C7LL;>%O7EA%O<E;9%EA<EH%OA;B%A;<E;>%MKH%:;B;9<E;?%?E;<D%E8%K98>M@;%K8O;9W%
47B;<9%/9;?B;L%9;CL;@E89?%<9;%D89;%@8?E%;CC;@E7Q;%N;@<M?;%CL<E%D79989?%<9;%@A;<K;9%EA<B%K<9<N8L7@%
D79989?igW% 08O;Q;9H% EA;% @8B@;BE9<E7B:% ;CC7@7;B@I% 7?% B8E% <?% A7:A% N;@<M?;% 8C% EA;% 9;>M@;>% C8@M?%
@<K<N7L7E7;?%8C%CL<E%D79989?W%' %

%
(;@<M?;%2)3%7?%N<?7@<LLI%<%D;EA8>%8C%A;<E%:;B;9<E78BH%7E%@<B%<L?8%N;%M?;>%7B%<%AIN97>%@8BC7:M9<E78B%
O7EA% :<?% 89% ?E;<D% N<?;>% K8O;9% ?I?E;D?H% 7B@LM>7B:% 87L% 89% B<EM9<L% :<?% C79;>% K8O;9% ?E<E78B?% <B>%
7B>M?E97<L%A;<E%<KKL7@<E78B?H%OA7@A%;B<NL;?%EA;D%E8%8K;9<E;%;Q;B%OA;B%EA;9;%7?%B8%?MBL7:AEW%
%
$8e:;7:MTPO8UP:8e:;7:MTP'
,A;%<>Q<BE<:;?%8C%2)3%7B@LM>;*%
! 2)3%KL<BE?%<9;%<LD8?E%C7J;>%@8?E%K8O;9%:;B;9<E78B%9;?8M9@;?V%
! ,A;%E;@AB8L8:I%7?H%C89%EA;%D8?E%K<9EH%aM7E;%C<D7L7<9W%-E%M?;?%<%@8BQ;BE78B<L%?E;<D%@I@L;%?7D7L<9%E8%

EA<E%ME7L7?;>%7B%@8<L%K8O;9%?E<E78B?V%
! +%2)3%KL<BE%@<B%N;%98LL;>%8ME%7B%L;??%EA<B%EO8%I;<9?V%
! 2)3%7?%EA;%8BLI%L<9:;S?@<L;%9;B;O<NL;%E;@AB8L8:I%O7EA%7BE;:9<E;>%;B;9:I%?E89<:;H%>;K;B>7B:%8B%

EA;%EA;9D<L%L7aM7>%M?;>%=7;%@;BE9<L%E8O;9%9;@;7Q;9?GV%
! ,A;%;@8B8D7;?%8C%?@<L;%<??8@7<E;>%O7EA%2)3%KL<BE?V%%
! ,A;9;% 7?%?7:B7C7@<BE%K8E;BE7<L%C89% L8@<L7?<E78BH%K<9E7@ML<9LI%8C%EA;%@8LL;@E89%C7;L>H%OA7@A%D<T;?%MK%

i\k%8C%EA;%KL<BE%7B%Q<LM;%E;9D?V%<B>%
! 2<B%N;%AIN97>7?;>%O7EA%;J7?E7B:%89%B;O%C8??7L% CM;L%KL<BE?%=:<?H%<?% 7B%EA;%@<?;%8C%Q<978M?%;J7?E7B:%

KL<BE?H%89%D89;%;JK;97D;BE<LLIH%@8<LGH%9;?MLE7B:%7B%@8?E%?<Q7B:?%<B>%7DK98Q;>%<Q<7L<N7L7EIW%
%

,A;%>7?<>Q<BE<:;?%8C%2)3% 7B@LM>;*%A7:A% 7B7E7<L%@<K7E<L%@8?E?V%<B>%?MN?E<BE7<L%O<E;9%9;aM79;D;BE?%C89%
L<9:;%?@<L;%7B?E<LL<E78BH%MBL;??%EA;%KL<BE%7?%>9IS@88L;>%89H%<?%7B%EA;%@<?;%8C%@8B@;BE9<E7B:%>7?Ab)E79L7B:%
;B:7B;%?I?E;D?H%O<E;9%7?%B8E%M?;>W%

%
,A;%C8LL8O7B:%E;@AB8L8:I%E9<>;S8CC?%<9;%7BQ8LQ;>*%
! ,O8S<J7?%E9<@T7B:%?I?E;D?%L7T;%EA8?;%M?;>%C89%@;BE9<L%9;@;7Q;9%E;@AB8L8:I%<9;%D89;%;CC7@7;BEH%NME%

@8?E%D89;% =7B% E;9D?% 8C%D[% 8C% @8LL;@E89% ?M9C<@;G% EA<B% ?7B:L;S<J7?% E9<@T7B:H% <?% M?;>% 7B% K<9<N8L7@%
E98M:A?%<B>%7B%L7B;<9%/9;?B;L%E;@AB8L8:7;?V%

! ,A;9D<L% ?E89<:;% <>>?% <B% <>>7E78B<L% @<K7E<L% @8?EH% NME% 9;>M@;?% EA;% L;Q;L7?;>% ;B;9:I% @8?E% NI%
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7B% <LL% EA;% L<9:;%D;E98K8L7E<B% <9;<?% 7B% EA;% L8B:% E;9DH%OA7L;% EA79EIS?7J% g%.Z% KL<BE?% O7LL% N;% NM7LE% 7B%
?;@8B><9I%@7E7;?%O7EA%?D<LL;9%O<?E;%?E9;<D?W%%
%
,A;%7BE98>M@E78B%8C%KI98LI?7?b:<?7C7@<E78B%KL<BE?%7B%EA;%9;?E%8C%+C97@<%7?%;JK;@E;>%E8%?E<9E%;<9LI%7B%EA;%
D;>7MD%E;9D%<B>%E8%@8BE7BM;% 7B%EA;% L8B:%E;9D%O7EA%EA;%<??MDKE78B%EA<E%<E% L;<?E%8B;%g%.Z%KL<BE%
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7BQ;?E7B:% 7B% EA;% >;Q;L8KD;BE% 8C% KI98LI?7?b:<?7C7@<E78B% KL<BE?H%O7EA% EA;%D<U;% 8C% 9;:ML<E89I% 9;>%
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%
,A;9;%<9;%Q<978M?%EIK;?%8C%@8:;B;9<E78B%KL<BE?H%7B@LM>7B:*%:<?%EM9N7B;%203%KL<BE?V%?E;<D%EM9N7B;%203%
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 '



"-"!5.'5"-"!$(/0-'!'I$#("D(0D"-"!5.'!'%05"-"!$(/0-'

!"##$%&'()*%+$%#),-.+,#%'/%,0#%1-"#2,%#.34'5.#$,%3',#$,-+4%'/%+%!"##$-$!%)'6,0%+/"-2+$%#2'$'.5% h\%

&UP7?YUZ:^'aY?MYTPPON:7`YU7_'
=ccor#ing to the International 1nergy =gency (I1=)7 CCYZ Nri8e 8oQers are 8at<re7 relia%le an# 
NroQen technologies. aRb In all cases7 f<el co8%<stion creates 8echanical energy #irectly7 or first 
K98>M@;?%?E;<DH%OA7@A% 7?%?MN?;aM;BELI%@8BQ;9E;>%E8%D;@A<B7@<L%;B;9:IW%,A;%D;@A<B7@<L%;B;9:I% 7?%
<se# to sNin a generator Nro#<cing electricity.Thi% -B%[\\_H% EA;%Z89L>O<E@A% -B?E7EME;% 9;K89E;>% EA<E%
ConeStKelfth of glo%al electricity co8es fro8 co8%ine# heat an# NoKer syste8sT7 Kith the glo%al 
7B?E<LL;>%;L;@E97@7EI%@<K<@7EI%8C%@8:;B;9<E78B%KL<BE?%N;7B:%<KK98J7D<E;LI%g[j%\\\%.ZhjW%
%
=ccor#ing to the I1=7 CCYZ has a long history Kithin the in#<strial sector7 Khich has large conc<rrent 
heat an# NoKer #e8an#s.Thh%=ro<n# g0% of the Korl#3s installe# CYZ caNacity is concentrate# in the 
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7?%L<B>%<Q<7L<NL;%C89%EA;79%7B?E<LL<E78BW%

'
9YUT]'?eTYeUTb'?]'M^?\:^'`P:MT'
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8B;%A<?%<%h\%.Z%@<K<@7EIW%.89;%EA<B%^\k%8C%EA;%;L;@E97@7EI%@8B?MD;>%8BS?7E;%NI%EA;%8K;9<E78B?%8C%
EA;% .8B>7% !98MK% 7?% K9;?;BELI% :;B;9<E;>% M?7B:% @8:;B;9<E78B% E;@AB8L8:I`gH% O7EA% 7E?% @8:;B;9<E78B%
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agree8ents <n#er 1sko83s )HZZZ Khile %eing grante# generation licences %y the $<E78B<L%#B;9:I%
";:ML<E89%8C%)8MEA%+C97@<%=$#")+G`j. Sasol3s NroPect has a cogeneration caNacity of 2g0 )W. -K?<H%7B%
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Cogeneration is likely to %e one of the critical sol<tions to So<th =frica3s electricity caNacity 
@A<LL;B:;?H% <LL;Q7<E7B:% DM@A% 8C% EA;% K9;??M9;% 8B% EA;% ?MKKLI% ?7>;% <?% @8:;B;9<E78B% KL<BE?% <9;%
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alleQiating #e8an# Nress<res on 1sko83s c<rrently li8ite# caNacity Khile si8<ltaneo<sly 
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8C% L<9:;% AI>98K8O;9% KL<BE?% <B>% KMDK;>% ?E89<:;% ?@A;D;?% 7?% D8?ELI% MB>;9E<T;B% NI% 7BE;9B<E78B<L%
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$aa^UZ:\U^U7_'7?'#?`7J'$]YUZ:':;8O?Y'7JT'YTP7'?]'$]YUZ:'
+@cor#ing to the cniQersity of Stellen%osch7 So<th =frica3s aQerage ann<al rainfall of j\\% DD% 7?%
@8B?7>;9;>%L8O%7B%:L8N<L%E;9D?W%0;B@;H%EA;%@8MBE9I%A<?%<%D8>;?E%K8E;BE7<L%C89%AI>98K8O;9H%OA7@A%7?%
largely concentrate# in Nortions of the eastern escarN8ent. C)EM>7;?% A<Q;% ?A8OB% EA<E%
MB@8BQ;BE78B<L% AI>98K8O;9% >;Q;L8KD;BE% @<B% E<T;% KL<@;% 7B% N8EA% 9M9<L% <B>% M9N<B% <9;<?% 8C% )8MEA%
+C97@<%NI%D;<B?%8C%E<KK7B:%AI>98K8O;9%C98D%7997:<E78B%@<B<L?H%NMLT%O<E;9%?MKKLI%K7K;L7B;?%<B>%>;;K%
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?E89<:;% ?@A;D;?H% O7EA% EA;% ]% \\\%.Z% 19<T;B?N;9:% 3MDK;>% )E89<:;% /<@7L7EI% N;7B:% EA;% L<9:;?E% 7B%
)8MEA% +C97@<W% +@@89>7B:% E8% EA;% 6B7Q;9?7EI% 8C% 2<K;% ,8OBH% 8BLI% [We% of So<th =frica3s electricity is 
K98>M@;>% C98D% AI>98;L;@E97@% <B>% KMDK;>% ?E89<:;% ?@A;D;?W% ,A;9;% <9;% B8% C;<?7N7L7EI% ?EM>7;?%
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.8U<DN7aM;H%Y<DN7<%<B>%+B:8L<%;JA7N7E%K8E;BE7<L%C89%L<9:;%AI>98K8O;9%:;B;9<E78BH%EAM?%K9;?;BE7B:%
8KK89EMB7E7;?%C89%EA;%;JK89E%8C%D<E;97<L?%<B>%?;9Q7@;?W%
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AI>98K8O;9%:;B;9<E78B%7B%)8MEA%+C97@<H%OA7L?E%@8B?7>;97B:%@;9E<7B%L<9:;%AI>98;L;@E97@%><D?%KL<BB;>%
;L?;OA;9;%7B%EA;%)+12%9;:78B%C89%EA;%;DKL8ID;BE%<??8@7<E;>%O7EA%;JK89E%8KK89EMB7E7;?H%K<9E7@ML<9LI%
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)@A;D;H%OA7@A% 7?% L8@<E;>% 7B%RO<YMLMS$<E<L%O7EA%<%@<K<@7EI%8C%]%gg[%.ZW%/89% EA;%KM9K8?;?%8C% EA7?%
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! /8M9%KMDKSEM9N7B;?%@8BB;@E;>%E8%:;B;9<E89SD8E89?V%
! +B@7LL<9I%O89T?% EA<E% 7B@LM>;%NM7L>7B:%O89T?H% 98<>?H% E9<B?D7??78B% L7B;?%<B>%N8EA%E;DK89<9I%<B>%

K;9D<B;BE%7BC9<?E9M@EM9;W%
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%



"-"!5.'5"-"!$(/0-'!'&.+!010I"!'!'*$!5"'&.+!010I"!'

!"##$%&'()*%+$%#),-.+,#%'/%,0#%1-"#2,%#.34'5.#$,%3',#$,-+4%'/%+%!"##$-$!%)'6,0%+/"-2+$%#2'$'.5% hh%

/98D%EA;%<N8Q;%L7?EH%EA;%C8@M?%O7LL%N;%8B%EA;%C8LL8O7B:%C8M9%K98c;@E?%8BLI%=N<?;>%8B%EA;%<??MDKE78B%
EA<E%)8MEA%+C97@<B%?MKKL7;9?%D<I%B8E%N;%<O<9>;>%@8BE9<@E?%C89%<LL%EA;%K98c;@E?G*%2<A89<%(<??<%$89EA%
(<BTH%.K<B><%$TMO<H%R<97N<%$89EA%(<BT%#JE;B?78B%<B>%R<CM;%!89:;%48O;9W%/M9EA;9D89;H%>M;% E8%
the eVtension of the Inga ZroPect in the @>C7 it is ass<8e# that the region3s reso<rces Kill%N;%D89;%
@A<BB;LL;>%E8O<9>?%EA;% L<9:;9%K98c;@E?%<?%8KK8?;>%E8%EA;%?D<LL;9%8B;?%?M@A%<?%(898D<%=]h\%.ZG%
<B>%-E;UA7%,;UA7%=][\%.ZGW%%
%
Z7EA%EA;%;J@;KE78B%8C%;JK89ES9;L<E;>%K8E;BE7<LH%EA;%;DKL8ID;BE%K98c;@E78B?%<9;%N<?;>%8B%;?E7D<E;?%
K98Q7>;>% NI% <B% ;JK;9E% C98D% #?T8D_[% OA8% 7?% 7BQ8LQ;>% 7B% EA;% @8B?E9M@E78B% 8C% EA;% -B:ML<% 3MDK;>%
)E89<:;%)@A;D;W%%%
%
-E% E<T;?%N;EO;;B%;7:AE%<B>%B7B;%I;<9?% E8%NM7L>%<%KMDK;>%?E89<:;% ?@A;D;H%K98Q7>;>% EA;% C;<?7N7L7EI%
<B>% >;?7:B% KA<?;?% <9;% C7B<L7?;>% E7D;8M?LIW% -B:ML<% A<?% N;;B% MB>;9% @8B?E9M@E78B% ?7B@;% [\\h% <B>% 7?%
;JK;@E;>%E8%N;%@8DKL;E;>%7B%[\]iW%,A;%;DKL8ID;BE%K8E;BE7<L% C89%EA7?%9;K89E% 7?%>;;D;>%E8%K;9E<7B%
?8L;LI% E8%8K;9<E78B?% <B>%D<7BE;B<B@;% <@E7Q7E7;?H% ?7B@;% B8% B;O% c8N?% <9;% L7T;LI% E8% N;% @9;<E;>% 7B% EA;%
@8B?E9M@E78B%KA<?;%89%7B%D<BMC<@EM97B:%<@E7Q7E7;?%?MKKLI7B:%EA;%-B:ML<%K98c;@EW%%%
%
,A;9;%7?%K8E;BE7<L%C89%<>>7E78B<L%KMDK;>%?E89<:;%KL<BE?%7B%)8MEA%+C97@<H%D8?E%L7T;LI%M?7B:%?;<O<E;9H%7B%
EA;% L8B:;9%E;9DW%08O;Q;9H%EA7?%EIK;%8C%KL<BE%O8ML>%9;aM79;%?K;@7<L%EIK;?%8C%E;@AB8L8:IH%<?%EA;%?;<%
Ko<l# %e <se# as the OloKer reserQoir37 Kith Kater N<8Ne# <N to the <NNer (8anSD<>;G%9;?;9Q879H%
OA7L;% 7??M;?% =;:% @8998?78BG% K;9E<7B7B:% E8% EA;% ?<L7B7EI% 8C% EA;% ?;<O<E;9% O8ML>% A<Q;% E8% N;% 9;?8LQ;>%
EA98M:A%E;@AB8L8:7@<L%?8LME78B?W%+LEA8M:A%EA;9;%<9;%@M99;BELI%>7?@M??78B?%<98MB>%K8E;BE7<L%K98c;@E?%
8C% EA7?%B<EM9;H% EA;79%@8B@;KEM<L%?E<:;%A<?%B8E%N;;B%C7B<L7?;>W%/M9EA;9D89;H% EA;9;% 7?%B8% 7BC89D<E78B%
<N8ME%EA;%?7U;%8C%EA;%KL<BE?%89%EA;%K8E;BE7<L%:;B;9<E78B%@<K<@7EI%MB>;9%?M@A%E;@AB8L8:7;?W%
%
! 28B?E9M@E78B%U%-E%7?%<??MD;>%EA<E%EA;%L8@<L%@8B?E9M@E78B%7B>M?E9I%D<I%N;B;C7E%C98D%EA;%98LLS8ME%8C%

AI>98K8O;9%K98c;@E?%;L?;OA;9;%7B%EA;%@8BE7B;BEH%@9;<E7B:%]\\%c8N?%K;9%K98c;@EW%
! 'K;9<E78B?% <B>%D<7BE;B<B@;%U% 28B?7>;97B:% EA;% ;JK;@E;>% @8DKL;E78B% ><E;% 8C% [\]i% C89% -B:ML<H%

;DKL8ID;BE%8KK89EMB7E7;?%<9;%8BLI%;JK;@E;>%E8%D<E;97<L7?;%7B%EA;%D;>7MD%E;9D%<E%i\%O89T;9?H%
97?7B:%E8%j\%O89T;9?% 7B%EA;% L8B:%E;9DW%'F.%;DKL8ID;BE%8KK89EMB7E7;?%<??8@7<E;>%O7EA%+C97@<B%
AI>98NoKer NroPects in the NiNeline o<tsi#e of So<th =frica3s %or#ers are ass<8e# to %enefit the 
O89TC89@;%8C%EA;%9;?K;@E7Q;%@8MBE97;?W%%%

! .<BMC<@EM97B:% U% +N8ME% 8B;% D7LL78B% @MN7@% D;E9;?% 8C% @8B@9;E;% =7;% <KK98J7D<E;LI% [Wi% D7LL78B%
E8BB;?G%<B>%`\%\\\%E8BB;?%8C%?E;;L%O;9;%9;aM79;>%7B%EA;%@8B?E9M@E78B%8C%-B:ML<H%E9<B?L<E7B:%7BE8%<%
@8B@9;E;SE8S?E;;L% 9<E78% 8C% giW[^W% ,A7?% 9<E78% O<?% M?;>% <?% <% K98JI% C89% EA;% @8B@9;E;% <B>% ?E;;L%
9;aM79;D;BE?% 8C% EA;% ?8MEA;9B% +C97@<B% K98c;@E?% 7>;BE7C7;>% <N8Q;H% OA7@A% <9;% <??MD;>% E8% N;%
K98@M9;>%C98D%)8MEA%+C97@<W%%
%
,A;% @8B@9;E;% Q8LMD;?%O;9;% @8BQ;9E;>% 7BE8% E8BB<:;?% 7B% 89>;9% E8% >;E;9D7B;% EA;% ;DKL8ID;BE%
K8E;BE7<L%M?7B:%EA;%7BKMES8MEKME%E<NL;?%C89%)8MEA%+C97@<%=7;%_\\%c8N?%;?E7D<E;>%E8%N;%<??8@7<E;>%
O7EA%EA;%K98>M@E78B%8C%8B;%D7LL78B%@MN7@%D;E9;?GW%%
%
Z7EA% 9;?K;@E% E8% ?E;;LH% EA;% @<K<@7EI%8C% L8@<L% ?E;;L%D<BMC<@EM9;9?%O<?% E<T;B% 7BE8% @8B?7>;9<E78BW%
+@@89>7B:% E8% +9@;L89.7EE<LH% 27?@8% A<>% <B% <BBM<L% @<K<@7EI% 8C% <98MB>% [[\% \\\% E8BB;?% <B>% i\j%
;DKL8I;;?H% NME% @;<?;>% 8K;9<E78B?% 7B% 1;@;DN;9% [\]\H% OA7L;% $;O@<?EL;%Z89T?% A<?% <B% <BBM<L%
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@<K<@7EI%8C%]%h\\%\\\%E8BB;?%<B>%;DKL8I?%]%_h\%O89T;9?W%,<T7B:%<B%<Q;9<:;%C89%EA;%EO8%KL<BE?H%<%
9<E78%8C%`\[%E8BB;?%8C%?E;;L%K;9%O89T;9%K;9%I;<9%O<?%@<L@ML<E;>W%
%
6?7B:% EA;% ]% j\\% .Z% .K<B><% $TMO<% K7K;L7B;% K98c;@E% 7B% .8U<DN7aM;% <?% <B% ;J<DKL;H% EA;%
@8B@9;E;%9;aM79;D;BE?%<9;%;?E7D<E;>%<E%]Wg`%D7LL78B%@MN7@%D;E9;?%89%gWg%D7LL78B% E8BB;?W%6?7B:%
Ing<la3s concreteSE8S?E;;L% ME7L7?<E78B% 9<E78H% EA7?% E9<B?L<E;?% 7BE8% ^h% ]h_% E8BB;?% 8C% ?E;;LW% ,A;?;%
C7:M9;?H%7B%EM9BH%E9<B?L<E;%7BE8%[%[\\%E8BB;?%8C%@8B@9;E;%K;9%.Z%<B>%hi%E8BB;?%8C%?E;;L%K;9%.ZW%
,A7?% 7DKL7;?%<%9<E78%8C%\W`g% c8N?%K;9%.Z%O7EA%9;?K;@E% E8%@8B@9;E;%<B>%\W\^% c8N?%K;9%.Z%O7EA%
9;:<9>%E8%?E;;L%9;aM79;D;BE?W%,A;?;%9<E78?%O;9;%ME7L7?;>%7B%@<L@ML<E7B:%EA;%;DKL8ID;BE%@9;<E78B%
K8E;BE7<LLI% <??8@7<E;>% O7EA% EA;% <N8Q;% L7?E;>% K7K;L7B;% K98c;@E?% KL<BB;>% C89% 8EA;9% @8MBE97;?% 7B%
?8MEA;9B%+C97@<W%%
%
/M9EA;9D89;H% 7E% 7?%<??MD;>%EA<E% EA;%;JE;9B<L%>;D<B>%C89%?E;;L%<B>%@8B@9;E;%O7LL% ?E<9E% 7B%[\][H%
O7EA%EA;%?;L;@E;>%?8MEA;9B%+C97@<B%K98c;@E?%;JK;@E;>%E8%N;%NM7LE%8Q;9%EA;%?A89E%E8%D;>7MD%E;9DW%
28B?E9M@E78B%<@E7Q7EI%=<B>%NI%7DKL7@<E78B%D<E;97<L?%9;aM79;D;BE?G%;aM7Q<L;BE%E8%<%@<K<@7EI%8C%gh\%
.ZH%<?%K;9%EA;%;DKL8ID;BE%@<L@ML<E78B%D;EA8>8L8:I%EA<E%A<?%N;;B%<>8KE;>H%7?%K98c;@E;>%E8%N;%
7B?E<LL;>%7B%EA;%?A89E%E;9DH%C8LL8O;>%NI%h^\%.Z%7B%EA;%D;>7MD%E;9D%<B>%]%\_\%.Z%7B%EA;%L8B:%
E;9DW%%
%

";?MLE?%%
%
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)89:;<*%+9=>8:?%
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! )M7E<NL;%L8@<E78B?%C89%KMDK;>%?E89<:;%C<@7L7E7;?V%
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<B>%8K;9<E78B%8C%EM9N7B;?W%
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%
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%
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! .7B7%AI>98H%OA7@A%7?%B89D<LLI%>;C7B;>%<?%<%KL<BE%O7EA%<%@<K<@7EI%8C%MB>;9%]%.ZV%
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@8B>7E78B?H% @8?E% 7DKL7@<E78B?% 89% 7BQ;?E89% K9;C;9;B@;?W% ,A;% K8E;BE7<L% C89% N8EA% 8BS% 89% 8CCS:97>% ?D<LL%
AI>98;L;@E97@%K8O;9%KL<BE?% 7?%;JKL89;>H%O7EA%D8?E%?7E;?% 7>;BE7C7;>% 7B%EA;%)8MEA%+C97@<B%K98Q7B@;?%8C%
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,A;% C79?E% @8DD;9@7<L% AI>98K8O;9% KL<BE% O<?% @8B?E9M@E;>% 7B% ]__[% 8B% EA;% /8J% "7Q;9% 7B% +KKL;E8BH%
Z7?@8B?7B%=6)GH%O7EA%<%@<K<@7EI%8C%][Wj%TZ%E8%;L;@E97CI%EO8%K<K;9%D7LL?%<B>%8B;%A8D;_iW%-E?%?M@@;??CML%
7DKL;D;BE<E78B% 9;?MLE;>% 7B% EA7?%K8O;9%:;B;9<E78B% E;@AB8L8:I%N;7B:% ?MN?;aM;BELI% 7B%A7:A%>;D<B>%
B8E%8BLI%7B%EA;%6)H%NME%EA;%O89L>%8Q;9W%%%%
%
"<K7>%:98OEA%7B%>;D<B>%C89%;B;9:IH%K<9E7@ML<9LI%7B%>;Q;L8K7B:%@8MBE97;?%<?%K8KML<E78B?%;JK<B>%<B>%
EA;% 7B>M?E97<L7?<E78B% D8D;BEMD% <@@;L;9<E;?H% A<?% C89@;>% <MEA897E7;?% E8% ;JKL89;% 9;B;O<NL;% ;B;9:I%
?8M9@;?H%8CE;B%>M;%E8%EA;79%:9;<E;9%<Q<7L<N7L7EI%9;L<E7Q;%E8%@8BQ;BE78B<L%?8M9@;?H%NME%7B@9;<?7B:LI%>M;%
E8%;BQ798BD;BE<L%@8B@;9B?%<?%O;LLW%/89%EA7?%9;<?8BH%?D<LL%AI>98K8O;9%A<?%N;;B%7>;BE7C7;>%<?%8B;%8C%
EA;%<KK98K97<E;%?8M9@;?%8C%K8O;9%:;B;9<E78B%<B>%<L?8%<?%<%?M7E<NL;%?8LME78B%C89%?;@M97B:%<%9;L7<NL;%
<B>%<CC89><NL;%;B;9:I%?MKKLI%7B%EA;%L8B:%9MBW%
%
+% C;O% EIK;?% 8C% AI>9<ML7@% EM9N7B;?% <9;% ME7L7?;>% 7B% AI>98K8O;9% KL<BE?% 7B% )8MEA% +C97@<H% B<D;LIH% EA;%
3;LE8B%ZA;;LH% 298??SCL8OH%,M9:8H% /9<B@7?% <B>%R<KL<BH%O7EA% EA;% C79?E% EA9;;%N;7B:% @8DD8BLI%M?;>% 7B%
?D<LL%AI>98K8O;9%KL<BE?%<B>%EA;%L<EE;9%EO8%C8MB>%D<7BLI%7B%L<9:;9%KL<BE?W%%%
%
$8e:;7:MTPO8UP:8e:;7:MTP'
)D<LL%AI>98K8O;9%A<?%EA;%C8LL8O7B:%<>Q<BE<:;?*%
! -E%7?%<%9;L<E7Q;LI%L8O%@8?E%9;B;O<NL;%;B;9:I%?8M9@;V%%
! -E%7?%?M7E<NL;%C89%9M9<L%;L;@E97C7@<E78BH%;?K;@7<LLI%7B%<9;<?%OA;9;%EA;9;%7?%B8%>7?E97NME78B%B;EO89TV%%%
! #<?I%<??;DNLI%<B>%D<7BE;B<B@;H%K;9D7EE7B:%9;K<79%O89T%E8%N;%@<997;>%8ME%NI%L8@<L%D;@A<B7@?V%
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! 3L<BE?%@<B%N;%7BE;:9<E;>%O7EA%EA;%K98Q7?78B%8C%K8E<NL;%O<E;9%U%EA<E%7?H%?D<LL%?<B>%><D?%@<B%N;%

%<ilt in So<th =frica3s re8ote areas <Nstrea87 generating electricity as the Kater floKs #oKn 
E8O<9>?%<%Q7LL<:;%89%E8OBV%<B>%

! )D<LL% AI>98% >8;?% B8E% 9;?MLE% 7B% O<E;9% O<?E<:;% <B>H% 7C% 7E% 7?% 8K;9<E7B:% <E% CMLL% @<K<@7EIH% 7E% @<B%
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! So<th =frica3s relatiQely loK aQerage ann<al rainfall of a%o<t j\\%DDH%@8MKL;>%O7EA%8@@<?78B<L%

>98M:AE?%89%CL88>?%<B>%?;<?8B<L%97Q;9%CL8O?%=B89D<LLI%>9I%7B%O7BE;9GH%@8B?E9<7B%EA;%K8E;BE7<L%C89%
AI>98K8O;9%7B%EA;%@8MBE9IH%?D<LL%AI>98%7B@LM>;>H%<B>%EA;%Q<97<N7L7EI%D<I%N;%CM9EA;9%<LE;9;>%NI%
@L7D<E;%@A<B:;V%%%

! 39;C;<?7N7L7EI% <B>% C;<?7N7L7EI% ?EM>7;?% <9;% ;??;BE7<L% K9789% E8% EA;% 7DKL;D;BE<E78B% 8C% <% ?D<LL%
AI>98K8O;9%KL<BEW%)7B@;% EA;% ?MBT%@8?E?%8C%<%K98c;@E%<9;%B8E%B;@;??<97LI%>;K;B>;BE%8B% 7E?% ?7U;H%
?D<LL%K98c;@E?%E;B>%E8%A<Q;%C<79LI%A7:A;9%?MBT%@8?E?%9;L<E7Q;%E8%EA;%8Q;9<LL%7BQ;?ED;BE%@8?EV%<B>%

! ,A;% 7??M7B:%8C% L7@;B?;?% C89%B8BS@8B?MDKE7Q;%M?;%NI%EA;%1;K<9ED;BE%8C%Z<E;9%+CC<79?% 7?%<% E7D;S
@8B?MD7B:%K98@;??W%
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.8?E%@8MBE97;?%M?;%?D<LL%AI>98%KL<BE?%E8%?MKKLI%;L;@E97@7EIH%K<9E7@ML<9LI%E8%EA;79%9M9<L%@8DDMB7E7;?H%
OA7@A%<9;%8CE;B%O7EA8ME%<%>7?E97NME78B%B;EO89TW%-B%$89O<IH%C89%;J<DKL;H%EA;9;%<9;%<N8ME%_\\%?D<LL%
AI>98K8O;9%KL<BE?%7B%8K;9<E78B_jH%O7EA%D89;%EA<B%`\\%N;7B:%?EM>7;>_hW%,A;?;%>;Q;L8KD;BE?%C8LL8O%
the i8Nle8entation of the LorKegian goQern8ent3s fiQeSI;<9%KL<B%8C%[\\[H%OA7@A%?MKK89E;>%?D<LL%
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;@8B8D7@<LLI%Q7<NL;%?D<LL%AI>98%K98c;@E?%E8%><E;H%OA;9;<?%EA;%6)%A<?%>;Q;L8K;>%]ikW%-B%BMD;97@<L%
E;9D?H% #M98K;% A<?% ]`%j`]% ?D<LL% AI>98% KL<BE?H% OA7L;% EA;% 6)% A<?% 8BLI% [%gihW% 'EA;9% L;<>7B:% ?D<LL%
AI>98;L;@E97@%:;B;9<E7B:%@8MBE97;?%7B@LM>;%(9<U7L%<B>%2A7B<H%O7EA%EA;%L<EE;9%A<Q7B:%>;Q;L8K;>%<%L<9:;%
BMDN;9%8C%?D<LL%AI>98K8O;9%KL<BE?%EA<E%<9;%;L;@E97CI7B:%D<7BLI%EA;%9M9<L%<9;<?__W%%
%
-B% )8MEA% +C97@<H% ?D<LL% AI>98K8O;9% 7?% D<7BLI% ME7L7?;>% E8% @8DKL;D;BE% EA;% ;L;@E97@7EI% EA<E% L8@<L%
<MEA897E7;?% =DMB7@7K<L7E7;?G%NMI% C98D%#?T8DW% /89% 7B?E<B@;H%(;EAL;A;D%0I>98% =<B% -33G% @8DK;E;?%8B%
@8DD;9@7<L%E;9D?%O7EA%#?T8D%8B%;L;@E97@7EI%EA<E%7E%?;LL?%E8%17AL<N;B:%.MB7@7K<L7EIH%O7EA%OA7@A%7E%A<?%
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%
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So<th =frica3s relatiQely loK rainKater leQels an# occasional #ro<ghts haQe significantly c<rtaile# the 
K8E;BE7<L% C89% ?D<LL% AI>98K8O;9% :;B;9<E78BW% 08O;Q;9H% K9;Q78M?% ?EM>7;?% A<Q;% 7B>7@<E;>% EA<E% EA;%
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! 28B?E9M@E78B%U%,A;%i\%?D<LL%AI>98K8O;9%K98c;@E?%<9;%;JK;@E;>%E8%N;%@8DKL;E;>%O7EA7B% C7Q;% E8%

;7:AE%I;<9?W%,;B%K98c;@E?%<9;%<??MD;>%E8%N;%>;Q;L8K;>%K;9%I;<9%8Q;9% EA;%K;978>%[\]]%U%[\]iH%
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creates an enor8o<s store of kinetic energy7 nor8ally referre# to as Oenergy in 8otion3. Hhis energy 
D<I%N;%A<9B;??;>%E8%:;B;9<E;%;L;@E97@7EI%EA<E%@<B%N;%M?;>%E8%K98Q7>;%;L;@E97@7EI%E8%7B>M?E97;?H%A8D;?%
<B>%;Q;B%E9<B?K89EW%.<97B;%K8O;9%7?%B89D<LLI%@L<??7C7;>%<?%O<Q;%<B>%E7><L%;B;9:IH%A8O;Q;9H%8CC?A89;%
O7B>%;B;9:I%<L?8% C89D?%K<9E%8C%EA7?%K8O;9%@<E;:89IW%$;Q;9EA;L;??H% EA;% C8@M?% 7B%EA7?%?;@E78B%O7LL%N;%
?8L;LI%8B%O<Q;%<B>%E7><L%;B;9:IH%?7B@;%O7B>%;B;9:I%O<?%K9;Q78M?LI%>7?@M??;>W%%%
%
(<@T;>%NI%?E98B:%9;?;<9@A%<B>%>;Q;L8KD;BE%@<K<N7L7E7;?%<?%O;LL%<?%E;?E7B:%?E<E78B?H%EA;%6R%7?%L;<>7B:%
EA;% >;Q;L8KD;BE% 8C% 9;B;O<NL;% ;B;9:I% C98D% D<97B;% ?8M9@;?W% 39789% ;JK;97;B@;% <@aM79;>% EA98M:A%
O89T7B:%7B%EA;%87L%<B>%:<?%7B>M?E97;?%A<?%:7Q;B%6R%;JK;9E?%;B89D8M?%;JK8?M9;%E8%EA;%>;Q;L8KD;BE%
K8E;BE7<L%8C%D<97B;%<B>%8CC?A89;%<9;<?W%%%
%
Z<Q;%K8O;9%9;C;9?%E8%EA;%E9<B?K89E<E78B%8C%;B;9:I%:;B;9<E;>%C98D%8@;<B%?M9C<@;%O<Q;?W%08O;Q;9H%
EA;%E;@AB8L8:7;?%E8%A<9B;??%?M@A%K8O;9%<9;%B8E%I;E%O7>;LI%ME7L7?;>%8B%<%@8DD;9@7<L%N<?7?W%+%BMDN;9%
8C%6R%@8DK<B7;?%A<Q;%;7EA;9%E;?E;>%89%<9;%@M99;BELI%>;KL8I7B:%O<Q;%K8O;9%>;Q7@;?%7B%?M7E<NL;%?7E;?%
7B%89>;9%E8%;?E<NL7?A%EA;%<KK98K97<E;%E;@AB8L8:7;?%E8%A<9B;??%D<97B;%:;B;9<E;>%K8O;9W%%%
%
-B%)8MEA%+C97@<H%C89%7B?E<B@;H%EA7?%E;@AB8L8:I%7?%?E7LL%N;7B:%;JKL89;>%<B>H%A;B@;H%7E?%ME7L7?<E78B%O7LL%D8?E%
L7T;LI%8BLI%D<E;97<L7?;% 7B%EA;% L8B:%9MBW%08O;Q;9H%K9;Q78M?%?EM>7;?%A<Q;%?A8OB%EA<E%EA;%@8MBE9I%A<?%
EA;% K8E;BE7<L% E8% :;B;9<E;% N;EO;;B% _% \\\% <B>% ]\% \\\% .Z% 8C% O<Q;% K8O;9% @8B?7>;97B:% 7E?% E7><L%
?E9;B:EAH%K<9E7@ML<9LI%N;EO;;B%389E%#L7U<N;EA%<B>%#<?E%48B>8B%=<E%[\Sgj%TZA%8Q;9%EA7?%E;997E89IG_^W%

'
=n ill<stration of the Korl#3s KaQe NoKer reso<rces is NroQi#e# 8B%EA;%B;JE%K<:;H%7B>7@<E7B:%EA<E%EA;%
%est sites for caNt<ring KaQe NoKer lie along sNecific O%elts3 in %oth the northern an# so<thern 
A;D7?KA;9;?H%O7EA%O7B>?%NL8O7B:%<E%EA;79%?E98B:;?E%7B%EA;%O7BE;9%?;<?8BW%/M9EA;9D89;H%Q<?E%;B;9:I%
L;Q;L?%<9;%C<9%8CC?A89;H%O7EA%EA;%;B;9:I%>7??7K<E7B:%<?%O<Q;?%<KK98<@A%EA;%?A89;W%-B%)8MEA%+C97@<H%EA;%
?E98B:;?E%O<Q;%K8O;9%I7;L>%7?%7B%EA;%9<B:;%8C%gj%E8%ij%TZbDH%D<7BLI%N;EO;;B%389E%#L7U<N;EA%<B>%EA;%
2<K;%3;B7B?ML<W%

%
+%E7><L%?E9;B:EA%8C%]j%TZA%7?%@8B?7>;9;>%<@@;KE<NL;H%89%?E98B:%;B8M:A%C89%O<Q;%:;B;9<E;>%K8O;9%NI%
international stan#ar#s. YoKeQer7 So<th =frica3s ti#al strength s<rNasses this %ench8ark to a 
?MN?E<BE7<L%;JE;BEW%%%
%
/89%EA7?%9;<?8BH%#?T8D%A<>%KL<BB;>%E8%7B?E<LL%C7Q;%<@8M?E7@%>8KKL;9%@M99;BE%K98C7L;9?%=+123?GW%,A;?;%
<9;% ?8B<9SN<?;>%>;Q7@;?% EA<E%>;L7Q;9% <%O7>;% 9<B:;%8C%O<E;9%D;<?M9;D;BE?% =@M99;BEH%O<Q;?H%O<E;9%
L;Q;LH%;E@GW% -C%<B>%OA;B%>;KL8I;>H% EA;?;%+123?%<9;%;JK;@E;>% E8%<??7?E%#?T8D% 7B%;?E<NL7?A7B:%OA7@A%
E;@AB8L8:I% O8ML>% O89T% N;?E% 7B% EA;% 7>;BE7C7;>% <9;<?W% ,A;% 6B7Q;9?7EI% 8C% 2<K;% ,8OB% =62,GH% 7B%
@8LL<N89<E78B%O7EA%#?T8DH%7?%@M99;BELI%D8>;LL7B:%D<97B;%@M99;BE%EM9N7B;%:;B;9<E89?W%,A7?%;J;9@7?;%7?%
;JK;@E;>% E8% @8DKL;D;BE% EA;% 8ME@8D;% 8C% EA;% +123?% 7B% 7BC89D7B:% K8E;BE7<L% 7BQ;?E89?% 7B% O<Q;%
:;B;9<E;>%K8O;9%8B%OA7@A%E;@AB8L8:7;?%<9;%>;;D;>%<KK98K97<E;%C89%M?;%7B%)8MEA%+C97@<B%O<E;9?W%
%

' '
% '
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' 6UM`YT'G@EV%WaQe NoKer (kWh8) glo%ally ([YS) an# along So<th =frica3s Kest coast (>YS)%

' ' '
)89:;<*%40)*%"8E:CI9<?%47[%%"0)*%&89V<:=%&7%KLMM\O7%

%
'
I:eT'a?bTYV'&UP7?YUZ:^'aY?MYTPPON:7`YU7_'
Z<Q;% K8O;9% E;@AB8L8:I% 7?% L<9:;LI% <E% EA;% ;JK;97D;BE<L% ?E<:;W% +% O7>;% 9<B:;% 8C% E;@AB8L8:7;?% <B>%
?@A;D;?%<9;%N;7B:%E;?E;>%<E%K9;?;BEH%7B>7@<E7B:%EA<E%EA;%K8E;BE7<L%<>8KE78B%8C%EA;?;%E;@AB8L8:7;?%7B%
)8MEA%+C97@<%O7LL%D8?E%L7T;LI%8BLI%N;%7B%I;<9?%E8%@8D;W%,A;%?7U;?%8C%EA;%E;@AB8L8:7;?%9<B:;%C98D%?D<LLS%
E8% L<9:;S?@<L;% K98c;@E?% EA<E% D<I% :;B;9<E;% ?MCC7@7;BE% aM<BE7E7;?% 8C% ;B;9:I% E8% N;% C;>% 7BE8% <% :97>W%
+LEA8M:A%7E% 7?%>7CC7@MLE%E8%;?E<NL7?A%A8O%D<BI%c8N?%@8ML>%N;%@9;<E;>%C98D%EA7?%;B;9:I%?8M9@;%<E%EA7?%
K87BE%7B%E7D;H%EA;%;JK;97;B@;?%8C%@8MBE97;?%?M@A%<?%EA;%6RH%389EM:<LH%2<B<><%<B>%8EA;9?%?M::;?E%EA<E%
O<Q;%:;B;9<E;>%K8O;9%7?%A7:ALI%@<K7E<LS7BE;B?7Q;H%O7EA%D7B7D<L%c8N%@9;<E78B%K8E;BE7<LW%%
%
I:eT'a?bTYV'$8e:;7:MTPO8UP:8e:;7:MTP'
,A;%<>Q<BE<:;?%8C%O<Q;%K8O;9%:;B;9<E78B%7B@LM>;*%
! ,A;%?8M9@;%=?;<%O<E;9G%M?;>%E8%:;B;9<E;%K8O;9%7?%<NMB><BEV%
! ,A;% ;B;9:I% @<KEM97B:% <B>% @8BQ;9?78B% D;@A<B7?D% C98D% O<Q;?% =89% E7>;?G% D<I% K98E;@E% EA;%

?A89;L7B;V%<B>%
! ,A;%;BQ798BD;BE<L%7DK<@E%8C%;B;9:I%:;B;9<E78B%EA98M:A%D<97B;%9;?8M9@;?%7?%Q;9I%L7D7E;>W%
'
08O;Q;9H%EA;9;%<9;%?;Q;9<L%>7?<>Q<BE<:;?%?M@A%<?*%
! ,A;%E;@AB8L8:I%7?%B8E%CMLLI%>;Q;L8K;>V%
! -E%7?%9;L<E7Q;LI%@8?ELI%E8%K98>M@;%O<Q;%K8O;9V%
! ,A;% ?E9M@EM9;% ?MKK89E7B:% ;B;9:I% @8BQ;9E;9?%DM?E% N;% ?E98B:% ;B8M:A% E8%O7EA?E<B>% Q;9I% 98M:A%

O;<EA;9%@8B>7E78B?V%
! ,A;%?I?E;D?%DM?E%N;%?<LE%9;?7?E<BE%<B>%EA;%@8DK8B;BE%K<9E?%D<I%9;aM79;%9;:ML<9%D<7BE;B<B@;V%
! ,A;%@8BQ;9E;9%C9<D;?%<B>%9;L<E;>%>;Q7@;?%D<I%>7?EM9N%EA;%D8Q;D;BE%8C%L<9:;%D<97B;%<B7D<L?%

<B>%EA;%?A7K?%E9<Q;LL7B:%EA98M:A%EA;%@A<BB;L?%7B%OA7@A%EA;%N<99<:;?%<9;%NM7LEV%
! ,A;% ;B;9:I% :;B;9<E;>% C98D%O<Q;?% <B>% E7>;?% @<B% 8BLI% N;% ;CC;@E7Q;% <E% ?K;@7C7@% L8@<E78B?%O7EA%

<>;aM<E;%E7><L%?E9;B:EAV%%
! +LEA8M:A% @<K7E<L% ?MKK89E% 7?% @9M@7<L% C89% EA;% 7B>M?E9IH% D8?E% >;Q7@;% >;Q;L8K;9?% <9;% ?D<LLS% 89%

D;>7MDS?7U;>% ;BE;9K97?;?% EA<E% >8% B8E% A<Q;% EA;% B;@;??<9I% C7B<B@7<L% N<@T7B:W% ,A;9;C89;H% EA;%
7B7E7<L%97?T%;JK8?M9;%7?%E88%A7:A%C89%ME7L7E7;?%E8%@8DD7E%7BQ;?ED;BE%@<K7E<LH%89%C89%D<BMC<@EM9;9?%
E8%@8DD7E%E8%K98>M@7B:%EA;%>;Q7@;?V%<B>%
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! )K;@7<L7?;>%?T7LL?%<B>%?MCC7@7;BE%9;?8M9@;?%<9;%;??;BE7<L%C89%EA7?%7B>M?E9I%E8%:9<>M<E;%C98D%;<9LI%
?E<:;% E;@AB8L8:I% >;Q;L8KD;BE% E8% EA;% MLE7D<E;% >;KL8ID;BE% 8C% CMLLI% >;Q;L8K;>% <B>% E;?E;>%
>;Q7@;?W%%%

%
(U8:^'a?bTYV'&UP7?YUZ:^'aY?MYTPPON:7`YU7_'
2A<B:7B:%L;Q;L?%8C%EA;%8@;<B%<E%?K;@7C7@%K87BE?H%>M;%E8%EA;%:9<Q7E<E78B<L%;CC;@E?%8C%EA;%D88B%<B>%?MBH%
9;?MLE%7B%EA;%K8E;BE7<L%E8%@8BQ;9E%EA7?%E7><L%D8Q;D;BE%7BE8%;L;@E97@7EIW%1M;%E8%EA;%C<@E%EA<E%EA;%K8O;9%
7?% :;B;9<E;>% C98D%:9<Q7E<E78B<L% C89@;?H% 7E% 7?% 7B;JA<M?E7NL;% <B>%K9;>7@E<NL;W% -B% ]^hhH% EA;% C79?E% L<9:;S
?@<L;%E7><L%K8O;9%KL<BE%N;@<D;%8K;9<E78B<LW%
%
,8%A<9B;??%EA;%K8O;9%8C%E7>;?H%EA;%CL8O%8C%O<E;9%7B%<B%;?EM<9I%7?%NL8@T;>%NI%<%N<9:;W%ZA;B%EA;%E7>;%
@A<B:;?H%O7EA%EA;%9;?MLE<BE%>98K%7B%O<E;9%L;Q;L?%8B%8B;%?7>;H%K8O;9%7?%:;B;9<E;>%7B%<%?7D7L<9%D<BB;9%
E8%@8BQ;BE78B<L%AI>98K8O;9W%,A;%N<9:;?%@<B%N;%>;?7:B;>%?8%<?%E8%:;B;9<E;%;L;@E97@7EI%8B%EA;%;NN%89%
CL88>%?7>;?H%89%N8EAH%<LEA8M:A%<E%L;<?E%?;Q;B%D;E9;?%8C%E7><L%9<B:;%<9;%9;aM79;>%C89%K98c;@E%Q7<N7L7EIW%%
%
(U8:^'a?bTYV'$8e:;7:MTPO8UP:8e:;7:MTP'
,A;%C8LL8O7B:%<9;%?8D;%8C%EA;%<>Q<BE<:;?%8C%E7><L%K8O;9%:;B;9<E78B*%
! ,7>;?%<9;%M?M<LLI%K9;>7@E<NL;%<B>H%EA;9;C89;H%EA;%;L;@E97@7EI%?MKKLI%7?%<LD8?E%@;9E<7B%<B>%;CC7@7;BEV%
! ,A;%L8B:%L7C;?K<B%8C%E7><L%KL<BE?%=7;%C98D%`j%E8%]\\%I;<9?GV%
! -B%?8D;%7B?E<B@;?H%E7><L%K8O;9%KL<BE?%D<I%K98Q7>;%<%>;:9;;%8C%@8<?EL7B;%K98E;@E78B%7B%EA;%C<@;%8C%

?E89D%E7>;?V%<B>%
! ,7><L%K8O;9%KL<BE?%D<I%K98Q7>;%9;<>ISD<>;%98<>%N97>:;?W%

'
08O;Q;9H%EA7?%;B;9:I%?8M9@;%<L?8%K8?;?%>7?<>Q<BE<:;?H%?M@A%<?*%
! 38E;BE7<L%7BE;9C;9;B@;%O7EA%?A7KK7B:%<@E7Q7E7;?V%%
! ,A;%7BO<9>%<B>%8MEO<9>%CL8O%8C%?<LEO<E;9%7B%;?EM<97;?%D<I%N;%<CC;@E;>H%L;<>7B:%E8%AI>98L8:7@<L%

<B>%?<L7B7EI%@A<B:;?%EA<EH%7B%EM9BH%D<I%7DK<@E%8B%EA;%;@8?I?E;D?%7B%?M@A%<9;<?V%
! -E% 7?% ;JK;B?7Q;% E8% @8B?E9M@E%N<99<:;?% <@98??%;?EM<97;?H%OA7L;% <L?8% 9;aM797B:% ?<LES9;?7?E<BE%K<9E?%

<B>%@8B?7>;9<NL;%D<7BE;B<B@;V%%
! )M7E<NL;%?7E;?%C89%EA;%@8B?E9M@E78B%8C%E7><L%N<99<:;?%<9;%Q;9I%>7CC7@MLE%E8%C7B>%C98D%<%O89L>O7>;%

K;9?K;@E7Q;V%%
! +% L7D7E;>% <D8MBE% 8C% K8O;9% 7?% K98>M@;>% =7;% 8BLI% <N8ME% ]\% A8M9?% K;9% ><IH% <?% EA;% E7>;%D8Q;?%

7BO<9>%89%8MEO<9>GV%%
! )7B@;% EA;% O<E;9% EA<E% 7?% M?;>% 7?% B8E% 9;KL;B7?A;>H% K8LLME<BE?% E;B>% E8% N;% 9;E<7B;>% C89% L8B:;9%

K;978>?V%%
! +%9;L<E7Q;LI%L<9:;%@8<?E<L%L7B;%7?%9;aM79;>%C89%EA;%KL<BE%E8%N;%@8?E%;CC;@E7Q;V%%
! ";D8E;% @8BE98L% 8Q;9% 8K;9<E78B?% 7?% 9;aM79;>H% OA7L?E% D<7BE;B<B@;% @A<LL;B:;?% D<I% <L?8% N;%

K9;?;BEV%<B>%
! ,7>;%L;Q;L?%D<I%N;%<CC;@E;>%NI%EA;%><D?%M?;>%7B%:;B;9<E7B:%E7><L%K8O;9W%
%
9YUT]'?eTYeUTb'?]'M^?\:^'`P:MT'
,A;% :L8N<L%D<97B;% K8O;9% 7B>M?E9I% >;Q;L8K;>% 9<K7>LI% 7B% 9;@;BE% I;<9?H%O7EB;??7B:% EA;% >;Q;L8KD;BE%
<B>% E;?E7B:%8C% CMLLS?@<L;%K98E8EIK;?H% <?%O;LL%<?% EA;% 7B?E<LL<E78B%8C%>;;K%O<E;9%O<Q;%;B;9:I%>;Q7@;?%
@8BB;@E;>% E8% EA;%:97>H% <B>% E7><L% ?E9;<D%>;Q7@;?W%+E% EA;% ?<D;% E7D;H% 9;?;<9@A%<B>%>;Q;L8KD;BE%8B%
7BB8Q<E7Q;%E;@AB8L8:7;?%A<?%N;;B%8B:87B:H%O7EA%@;9E<7B%>;Q7@;?%D<EM97B:%7BE8%K9;S@8DD;9@7<L%?E<:;W%%%
%
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-B%EA;%6RH%C89%7B?E<B@;H%EA;9;%O;9;%\W_j%.Z%8C%O<Q;%;B;9:I%@<K<@7EI%<B>%]Wjj%.Z%8C%E7><L%?E9;<D%
@<K<@7EI% 7B?E<LL;>% ;<9LI% 7B% [\]\H% <B>% @8DD;9@7<LS?@<L;% K98c;@E?% E8E<LL7B:% ``Wj% .Z% <9;% MB>;9%
>;Q;L8KD;BEW%'EA;9%@8MBE97;?%EA<E%<9;%98LL7B:%8ME%E7><L%K8O;9%:;B;9<E78B%7B@LM>;%+9:;BE7B<H%2<B<><H%
/9<B@;H%2A7B<H%)8MEA%R89;<%<B>%EA;%6)+H%OA7L?E%+M?E9<L7<H%(9<U7LH%!;9D<BIH% -B>7<H%$;O%Y;<L<B>%<B>%
)K<7B%<9;%@8B?7>;97B:%EA;%K8??7N7L7EIW%

'
):[?Y'a^:_TYP'M^?\:^^_':;8O?Y'8?NTP7UZ:^^_'

'
% (:\^T'G@<WV%)8D;%8C%EA;%D<c89%:L8N<L%<B>%>8D;?E7@%KL<I;9?%7B%D<97B;%9;B;O<NL;%;B;9:I'

%?Na:;_';:NT' 0YUMU;' IT\PU7T':88YTPP'
+aM<D<97B;%38O;9%=E;@AB8L8:I%>;Q;L8K;9G% 6R% OOOW<aM<D<97B;K8O;9W@8D%
+EL<BE7?%=E;@AB8L8:I%>;Q;L8K;9G% 6R% OOOW<EL<BE7?9;?8M9@;?@89K89<E78BW@8D%
#?T8D%=K98c;@E%>;Q;L8K;9G% )+% OOOW;?T8DW@8WU<%
#M98K;<B%.<97B;%#B;9:I%2;BE9;%=E;@AB8L8:I%>;Q;L8K;9G% 6R% OOOW;D;@W89:WMT%
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@M99;BE%@8BQ;BE78B<L%O<E;9%?MKKLI%?I?E;D?%O7EA%"Z0%?I?E;D?W%

%
%

% '
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W@< (!$-#10!('
 
+%E9<B?K89E%?I?E;D%@<B%9;>M@;%7E?%;BQ798BD;BE<L%7DK<@E%NI%7B@9;<?7B:%Q;A7@L;%;CC7@7;B@I%=;:%AIN97>SH%
;L;@E97@SH%:<?S%89%CM;L%@;LLSQ;A7@L;?G%89%EA98M:A%?A7CE?% 7B%EA;%D8>;?%8C%E9<B?K89E%=;:%KMNL7@%E9<B?K89EH%
@I@L7B:% O<I?GW% (M?% 9<K7>% E9<B?K89E% 7?% 8B;% 8C% EA;% K97897E7;?% E8% 7DK98Q;% E9<B?K89E% ?;9Q7@;?% E8%
@8DDMB7E7;?H%OA7L;% 9;>M@7B:%;D7??78B?W%)A7CE7B:% C98D%98<>%E8% 9<7L% 7?%;JK;@E;>% E8%A<Q;%<% ?7:B7C7@<BE%
7DK<@E%8B%N8EA%EA;%L8O;97B:%8C%;D7??78B?%<?%O;LL%<?%@9;<E7B:%;DKL8ID;BE%8KK89EMB7E7;?H%NME%7?%B8E%
>;<LE%O7EA%7B%EA7?%9;K89E%>M;%E8%<%L<@T%8C%<>;aM<E;%7BC89D<E78BW%
%
%

W@<@> 9`P'Y:aU8'7Y:;Pa?Y7''
%
=ccor#ing to the Worl# Yealth 2rganijation7 roa# transNort is the C8ain contri%<tor to e8issions of 
nitrogen #ioVi#e an# %enjene in citiesT an# traffic is a 8aPor contri%<tor to Cgaseo<s air Noll<tants 
an# to s<sNen#e# Nartic<late 8atterT]h`W%,A7?%B;@;??7E<E;?%<%C8@M?%8B%KMNL7@%E9<B?K89E%7DK98Q;D;BE%
E8%E<@TL;%7B@9;<?7B:%@8B:;?E78B%7B%@7E7;?%<B>%;B@8M9<:;%@<9%M?;9?%E8%8KE%C89%KMNL7@%E9<B?K89E%D8>;?W%%
%
+%NM?%9<K7>%E9<B?7E%?I?E;D%=(",G%7?%8B;%8C%EA;%E;@AB8L8:7;?%EA<E%C89D%K<9E%8C%EA;%?8LME78B%E8%7DK98Q;%
N<%lic transNort. CaItb is an innoQatiQe7 high caNacity7 loKer cost N<%lic transit sol<tion that can 
?7:B7C7@<BELI% 7DK98Q;% M9N<B%D8N7L7EIW% ,A7?% K;9D<B;BEH% 7BE;:9<E;>% ?I?E;D%M?;?%NM?;?% 89% ?K;@7<L7?;>%
Q;A7@L;?% 8B% 98<>O<I?% 89% >;>7@<E;>% L<B;?% E8% aM7@TLI% <B>% ;CC7@7;BELI% E9<B?K89E% K<??;B:;9?% E8% EA;79%
>;?E7B<E78B?H% OA7L;% 8CC;97B:% EA;% CL;J7N7L7EI% E8% D;;E% E9<B?7E% >;D<B>W% (",% ?I?E;D?% @<B% ;<?7LI% N;%
@M?E8D7?;>%E8%@8DDMB7EI%B;;>?%<B>%7B@89K89<E;%?E<E;S8CSEA;S<9EH% L8OS@8?E%E;@AB8L8:7;?%EA<E%9;?MLE%
7B%D89;% K<??;B:;9?% <B>% L;??% @8B:;?E78BWT]h_% /89% 7B?E<B@;H% NM?;?% @8ML>% 9MB% 8B% N78:<?% EA<E% @<B% N;%
:;B;9<E;>% C98D% <B<;98N7@% >7:;?E;9?H% 89% K8??7NLI% C98D% KI98LI?7?% KL<BE?W% ,A;% 8KE78B% 8C% 7B?E<LL7B:%
8Q;9A;<>%;L;@E97@% L7B;?% 7B%@8BcMB@E78B%O7EA%;L;@E97@%NM?;?%@8ML>%<L?8%N;%<%K8??7N7L7EIH%NME%8BLI% 7C%EA;%
:;B;9<E78B%8C%EA;%;L;@E97@7EI%7?%B8E%N<?;>%8B%C8??7L%CM;L?W%
%
&UP7?YUZ:^'aY?MYTPPON:7`YU7_'
+?%;<9LI%<?%]^g`H%;CC89E?%A<>%N;;B%D<>;%E8%7DK98Q;%EA;%KMNL7@%E9<B?K89E%;JK;97;B@;W%08O;Q;9H%7E%O<?%
the Os<rface 8etro3 la<nche# in 1^kl]h^% 7B% 2M97E7N<% =(9<U7LG% EA<E% 9;<L7?;>% EA;% CMLL% K98D7?;% 8C% (",W%
C<riti%a3s 8oQe to i8NroQe N<%lic%E9<B?K89E%O<?%<%9;?K8B?;%E8%9<K7>%K8KML<E78B%:98OEA%<B>%EA;%L<@T%
8C% @8DC89EH% @8BQ;B7;B@;%<B>% ?<C;EI% EA<E%O<?%K98Q7>;>% E8% @8DDME;9?%NI%K97Q<E;% ?;@E89%8K;9<E89?H%
L<9:;LI%>M;%E8%<%L<@T%8C%9;:ML<E78B%<B>%@8BE98L]`\W%,A;%7B7E7<L%7>;<%C89%2M97E7N<%O<?%EA<E%8C%<%9<7LSN<?;>%
D;E98%?I?E;DH%NME%>M;%E8%7B?MCC7@7;BE%CMB>?%EA;%@7EI%O<?%C89@;>%E8%9;EA7BT%@9;<E7Q;LIH%9;?MLE7B:%7B%EA;%
>;Q;L8KD;BE%8C%NM?SO<I%@8997>89?W%%
%
)KM99;>% 8B% NI% EA;% 87L% @97?7?% 7B% EA;% ]^`\?H% NM?SO<I?% O;9;% 9;@8:B7?;>% <?% A<Q7B:% EA;% K8E;BE7<L% E8%
;B@8M9<:;%KMNL7@%E9<B?K89E%M?<:;%7B%EA;%6)+%<B>%/9<B@;]`]W%'EA;9%(9<U7L7<B%@7E7;?%C8LL8O;>%2M97E7N<%7B%
7DKL;D;BE7B:% %asic syste8s. 2nce the Ccrisis rece#e# tho<gh7 goQern8ental interest Kith N<%lic 
transNort Kane#T]`[W%-E%O<?%B8E%MBE7L%(8:8Et%=28L8DN7<G%7DKL;D;BE;>%EA;79%A7:ALI%?M@@;??CML%(",%7B%
[\\\%EA<E%EA;%?I?E;D%O<?%E<T;B%?;978M?LI%<?%<%D<??%9<K7>%E9<B?7E%?8LME78BW%,8><IH%(",%?I?E;D?%A<Q;%
N;;B%7DKL;D;BE;>%EA;%O89L>%8Q;9H%N8EA%7B%>;Q;L8K;>%<B>%>;Q;L8K7B:%@8MBE97;?H%O7EA%D<BI%KL<BB7B:%
CMEM9;%98LLS8ME?]`gW%
%
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)7B@;% EA;%<>Q;BE%8C%@L7D<E;%@A<B:;%<B>%EA;%:L8N<L% C8@M?%8B%:9;;B7B:%;@8B8D7;?H% 7DK98Q7B:%KMNL7@%
E9<B?K89E% B;EO89T?% 7?% ?;;B% <?% <B% 7DK89E<BE% C<@E89% 7B% ?MKK89E%8C% EA7?%D8Q;D;BEW% -E% @<B% A;LK% @7E7;?%
E<@TL;%EA;%K98NL;D?%8C%@8B:;?E78BH%K8LLME78B%<B>%!0!%;D7??78B?%<??8@7<E;>%O7EA%E9<B?K89E<E78BW%%
%
$8e:;7:MTPO8UP:8e:;7:MTP'
+%?EM>I%8C%EA;%";<%X<I<%=&8A<BB;?NM9:G%3A<?;%]+%7DKL;D;BE<E78B%?A8O;>%?<Q7B:?%8C%g_[%^i\%E8BB;?%
8C% 2'[% ;aM7Q<L;BE% ;D7??78B?H% <B>% 7E% 7?% ;JK;@E;>% EA<E% ]Wh% D7LL78B% E8BB;?% 8C% 2'[% O7LL% N;% ?<Q;>% NI%
[\[\]`iW% -B%4<:8?%=$7:;97<GH%EA;%.7L;%][%E8%2.)%@8997>89%7?%9;K89E;>%E8%A<Q;%9;>M@;>%2'[%<B>%8EA;9%
:9;;BA8M?;% :<?% ;D7??78B?% NI% ]gk% <B>% [\kH% 9;?K;@E7Q;LI]`jW% ,A;% (8:8Et% (",% 7DKL;D;BE<E78B% A<?%
9;>M@;>%;D7??78B?%NI%[j\%\\\%E8BB;?%8C%2'[%;aM7Q<L;BE%K;9%I;<9]`hW%08O;Q;9H%7E%?A8ML>%N;%N89B;%7B%
D7B>%EA<E%<%?M@@;??CML%(",%B;EO89T%DM?E%8CC;9%@M?E8D;9?%<%@8BQ;B7;BEH%;CC7@7;BE%<B>%?<C;%?;9Q7@;%E8%
7B@9;<?;%7E?%M?<:;%<B>%D<T;%EA;%?I?E;D%<%K9;C;99;>%D8>;%8Q;9%@<9?W%
%
-B% @8DK<97?8B% E8% 9<7L%D8>;?% 8C% E9<B?K89EH% (",% ?I?E;D?% 8CC;9% <%D89;% <CC89><NL;%O<I% 8C% 8NE<7B7B:%
<>;aM<E;%B;EO89T%@8Q;9<:;%<@98??%@7E7;?W%+%@<?;%C98D%(<B:T8T%=,A<7L<B>G%?A8O?%EA<EH%C89%EA;%?<D;%
@8?EH%EA;%(",%B;EO89T%@<B%@8Q;9%<%>7?E<B@;%8C%i[h%T7L8D;E9;?H%OA;9;<?%L7:AE%9<7L%O8ML>%@8Q;9%8BLI%i\%
T7L8D;E9;?]``W%,A7?%:7Q;?%7E%<%D<c89%<>Q<BE<:;%8Q;9%8EA;9%KMNL7@%E9<B?K89E%8KE78B?H%?7B@;%@<K7E<L%<B>%
8K;9<E7B:% @8?E?% <9;% L8O;9H% <LL8O7B:% <% ?A89E;9% K<IN<@T% K;978>% C89% 7BQ;?E89?W% 28B?E9M@E78B% 8C% EA;%
B;EO89T% 7?% <L?8% ?E9<7:AEC89O<9>H% M?7B:% <% D8>ML<9% >;?7:B% <B>% @8B?E9M@E78B% D;EA8>W% -B% <>>7E78BH%
N;@<M?;%(",% 7?% @<K<NL;% 8C% >;L7Q;97B:% <%O7>;9% E9<B?K89E% B;EO89TH%D89;% K;8KL;%O7LL% A<Q;% <@@;??% E8%
KMNL7@% E9<B?K89EW% ,A7?%D;<B?% EA<E% (",% O7LL% 7B>79;@ELI% A<Q;% <% K8?7E7Q;% 7DK<@E% 8B% EA;% ;@8B8DIH% <?%
7DK98Q;>%D8N7L7EI%<LL8O?%D89;%K;8KL;%E8%D<T;%<%:9;<E;9%@8BE97NME78B%E8%Q<LM;%<>>W%
%
+%>7?<>Q<BE<:;% 7?% EA<E% EA;%(",%?I?E;D%D<T;?%M?;%8C%>;>7@<E;>% L<B;?%8B%;J7?E7B:% 98<>?H%;CC;@E7Q;LI%
9;D8Q7B:%<%L<B;%C89%8EA;9%E9<B?K89E%D8>;?%<B>%7B;Q7E<NLI%@9;<E7B:%9;?7?E<B@;%C98D%EA;%<CC;@E;>%98<>%
M?;9?W%)M@A%8KK8?7E78B%@8ML>%@<M?;%>;L<I?%7B%EA;%K98c;@EH%7B%EM9B%>;L<I7B:%EA;%N;B;C7E?%E8%@8DDME;9?%
<B>% CM;LL7B:% B;:<E7Q;% K;9@;KE78B?. In a##ition7 Cthe N<%lic 8ay QieK %<ses as sloK7 noisIH% <B>%
Noll<tingT]`_H%K9;Q;BE7B:%EA;D%C98D%M?7B:%EA;%?I?E;DW%+?%D;BE78B;>%K9;Q78M?LIH% EA;%M?;%8C%@L;<B;9%
NM?% CM;L?% =;:% N78:<?H% ;L;@E97@7EIG% @8ML>% <>>9;??% ?8D;% 8C% EA;?;% @97E7@7?D?W% ,A;% D<7BE;B<B@;% @8?E?%
<??8@7<E;>%O7EA% <% (",% ?I?E;D%A<Q;% <L?8% 9<7?;>% ?8D;% @8B@;9B?H% ?7B@;% EA;?;% >8%B8E% <LO<I?% 7B@LM>;%
98<>%D<7BE;B<B@;%@8?E?W%

'
9YUT]'?eTYeUTb'?]'M^?\:^'`P:MT'
+D8B:?E%EA;%BMD;98M?%@8MBE97;?%O7EA%?M@@;??CML%(",%?I?E;D?%7B%8K;9<E78B%<9;*%>;Q;L8K;>%@8MBE97;?%
?M@A%<?%&<K<BH%,<7O<BH%/9<B@;H%,A;%$;EA;9L<B>?H%6RH%!;9D<BIH%2<B<><H%+M?E9<L7<%<B>%EA;%6)+V%<B>%
>;Q;L8K7B:b;D;9:7B:% @8MBE97;?% L7T;% 2A7B<H% -B>7<H% -B>8B;?7<H% )8MEA% R89;<H% (9<U7LH% 2A7L;H% 28L8DN7<H%
#@M<>89H% !M<E;D<L<% <B>%.;J7@8W%.89;% 9;@;BELIH% EA;9;% A<Q;% N;;B% >;Q;L8KD;BE?% 7B% )8MEA% +C97@<H%
X;B;UM;L<% <B>% ?8D;% 4<E7B% +D;97@<B% <B>% 2<97NN;<B% @8MBE97;?W% (",% 7?% ;?K;@7<LLI% 9;L;Q<BE% C89%
>;Q;L8K7B:%@8MBE97;?%>M;%E8%7E?%9;L<E7Q;LI%L8O%@<K7E<L%9;aM79;D;BE?W'
%
):[?Y'a^:_TYP'M^?\:^^_':;8O?Y'8?NTP7UZ:^^_'
!L8N<L%KL<I;9?%EA<E%?MKKLI%NM?;?%E8%EA;%)8MEA%+C97@<B%D<9T;E%7B@LM>;%X8LQ8H%.;9@;>;?S(;BUH%)@<B7<H%
.<9@838L8%<B>%.+$W%%
%
X8LQ8%D<BMC<@EM9;?% NM?;?% <B>% NM?% @A<??7?%O7EA% K98>M@E78B% <@E7Q7E7;?% 7B% #M98K;H% $89EA% <B>% )8MEA%
+D;97@<H%+?7<%<B>%+C97@<]`^W%.;9@;>;?S(;BU%K98>M@;?%<%9<B:;%8C%@8DKL;E;%NM?;?%<B>%@A<??7?%7B%EA;%
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K9;D7MD%<B>%NM?7B;??%?;:D;BE]_\W%)@<B7<%?MKKL7;?%;B:7B;?%EA<E%D;;E%O;M98%;D7??78B?%?E<B><9>?3%<?%
O;LL%<?%@A<??7?W%,A;%@8DK<BI%8K;9<E;?%:L8N<LLIH%O7EA%K98>M@E78B%?7E;?%7B%#M98K;%<B>%4<E7B%+D;97@<H%
<B>% <??;DNLI% KL<BE?% 7B% +C97@<H% +?7<% <B>% #M98K;]_]W% .<9@838L8% 7?% <% ?MKKL7;9% 8C% NM?% N8>7;?% O7EA%
D<BMC<@EM97B:% KL<BE?% 7B% 4<E7B% <B>% 2;BE9<L% +D;97@<H% +C97@<% <B>% +?7<]_[W% .+$% 7?% A;<>aM<9E;9;>% 7B%
!;9D<BIH%O7EA% K98>M@E78B% ?7E;?% 7B%!;9D<BIH% +M?E97<H% 38L<B>H% ,M9T;IH%.;J7@8H%(9<U7LH% )8MEA%+C97@<H%
-B>7<%<B>%2A7B<]_gW%

'
$aa^UZ:\U^U7_'7?'#?`7J'$]YUZ:':;8O?Y'7JT'YTP7'?]'$]YUZ:'
+?%O7EA%<BI%KMNL7@% E9<B?K89E% ?I?E;DH% EA;%D<T;MK%8C% EA;%@7EI% 7B%OA7@A% 7E% 7?%<KKL7;>% 7?%>;;D;>%T;IW%
)8MEA%+C97@<B%@7E7;?%A<Q;%N;;B%?A<K;>%NI%A7?E897@<L%C89@;?%EA<E%A<Q;%L;CE%EA;D%L<9:;LI%>7?K;9?;>H%B8E%
7>;<L% C89% KMNL7@% E9<B?K89E% ?I?E;D?W% 08O;Q;9H% <@@89>7B:% E8% EA;% O$<E78B<L% 08M?;A8L>% ,9<Q;L% )M9Q;I3%
MB>;9E<T;B% 7B% [\\gH% g_%D7LL78B% K;8KL;% L7Q;>% 7B% A8M?;A8L>?% EA<E% >7>% B8E% A<Q;%<@@;??% E8% <% @<9H% <B>%
<KK98J7D<E;LI%]i%D7LL78B%K;8KL;%E9<Q;LL;>%NI%8B;%89%8EA;9%C89D%8C%KMNL7@%E9<B?K89E%7B%<%O;;T]_iW%,A;%
?M9Q;I%<L?8%?A8O;>%EA<E%D89;%EA<B%j\k%8C%NM?H%E<J7%<B>%E9<7B%M?;9?%O;9;%MBA<KKI%O7EA%C<@7L7E7;?%<E%
?E8K?H% 9<BT?%<B>%?E<E78B?]_jW%,A;9;C89;H% EA;%B;;>%;J7?E?% E8% 7DK98Q;%EA;%KMNL7@% E9<B?K89E%?I?E;D?% 7B%
)8MEA%+C97@<W%%
%
.<BI% +C97@<B% @7E7;?% C<@;% ?7D7L<9% @A<LL;B:;?% <B>H% EA;9;C89;H% (",% 8CC;9?% <% C;<?7NL;% <B>% <CC89><NL;%
?8LME78BW% -B%[\\`H%!A<B<H%);B;:<L%<B>%$7:;97<%<L9;<>I%A<>%(",% ?I?E;D?% 7B% EA;%KL<BB7B:%K98@;??]_hW%
+>>7E78B<L%N;B;C7E?%<9;%EA<E%(",%?I?E;D?%@<B%A;LK%?E7DML<E;%EA;%;@8B8DI%OA7L;%<L?8%@8BE97NME7B:%E8%
EA;%D7E7:<E78B%8C%<>Q;9?;%E9;B>?%L;<>7B:%E8%@L7D<E;%@A<B:;W%
%
,A;%D8?E%?M@@;??CML%7DKL;D;BE<E78B%8C%<%CMLL%(",%?I?E;D%7?%7B%(8:8Et%=28L8DN7<GH%C98D%OA7@A%D<BI%
L;??8B?%@<B%N;%>9<OB%NI%@8MBE97;?%KL<BB7B:%E8%7DKL;D;BE%EA;79%8OB%(",%B;EO89T?W%-B%<>>7E78BH%EA;%
-B?E7EME;% C89% ,9<B?K89E<E78B% F% 1;Q;L8KD;BE% 38L7@I% =-,13G% A<?% KMNL7?A;>% <% (",% 3L<BB7B:% !M7>;]_`%
>;E<7L7B:%EA;%?E;K?%O7EA7B%EA;%D<c89%KL<BB7B:%<9;<?%C89%>;L7Q;97B:%<%?M@@;??CML%(",%7DKL;D;BE<E78BW%
,A;%-,13%A<?%<L?8%N;;B%7BQ8LQ;>%7B%EA;%7DKL;D;BE<E78B%8C%(",%7B%)8MEA%+C97@<W%
%
,A;% )8MEA% +C97@<B% $<E78B<L% ,9<B?K89E% )E9<E;:I% <B>% +@E78B% 3L<B]__% KMNL7?A;>% 7B% [\\`% ?;E% EA;%
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Ehat serQice) is %eing O%o<ght3 %y a (8ini8<8 one) ecosyste8 serQice %<yer if an# only if the 
ecosyste8 NroQi#er sec<res ecosyste8 NroQision (con#itionality).T[_]% +% 3#)% K98:9<DD;% @<B% N;%
C7B<B@;>% ;7EA;9% NI% EA;% C7B<L% M?;9% E8%OA8D% EA;% ?;9Q7@;% 7?% K98Q7>;>H% 89% NI% KMNL7@% CMB>7B:% =7B@LM>7B:%
7BE;9B<E78B<L%CMB>7B:GW%
%
+@@89>7B:% E8% EA;% .7LL;BB7MD% #@8?I?E;D% +??;??D;BE% ";K89E7 ecosyste8 serQices (1S) are Cthe 
N;B;C7E?%K;8KL;%8NE<7B%C98D%;@8?I?E;D?W%,A;?;%7B@LM>;%K98Q7?78B7B:%?;9Q7@;?%?M@A%<?%C88>%<B>%O<E;9V%
9;:ML<E7B:%?;9Q7@;?%?M@A%<?%9;:ML<E78B%8C%CL88>?H%>98M:AEH%L<B>%>;:9<><E78BH%<B>%>7?;<?;V%?MKK89E7B:%
?;9Q7@;?% ?M@A% <?% ?87L% C89D<E78B% <B>% BME97;BE% @I@L7B:V% <B>% @MLEM9<L% ?;9Q7@;?% ?M@A% <?% 9;@9;<E78B<LH%
sNirit<al7 religio<s an# other non8aterial %enefits.T[_[%%
%
,A;%<N8Q;D;BE78B;>%9;K89E%EA;B%7>;BE7C7;?%EA;%>7CC;9;BE%@<E;:897;?%8C%#)%<?%C8LL8O?*%%
! CZroQisioning serQices are the Nro#<cts NeoNle o%tain fro8 ecosyste8s7 s<ch as foo#7 f<el7 C7N9;H%

C9;?A%O<E;9%<B>%:;B;E7@%9;?8M9@;?W%%
! ";:ML<E7B:%?;9Q7@;?%<9;%EA;%N;B;C7E?%K;8KL;%8NE<7B%C98D%EA;%9;:ML<E78B%8C%;@8?I?E;D%K98@;??;?H%

7B@LM>7B:% <79% aM<L7EI% D<7BE;B<B@;H% @L7D<E;% 9;:ML<E78BH% ;98?78B% @8BE98LH% 9;:ML<E78B% 8C% AMD<B%
>7?;<?;?H%<B>%O<E;9%KM97C7@<E78BW%%

! 2MLEM9<L%?;9Q7@;?%<9;%EA;%B8BD<E;97<L%N;B;C7E?%K;8KL;%8NE<7B%C98D%;@8?I?E;D?%EA98M:A%?K797EM<L%
;B97@AD;BEH%@8:B7E7Q;%>;Q;L8KD;BEH%9;CL;@E78BH%9;@9;<E78BH%<B>%<;?EA;E7@%;JK;97;B@;?W%

! )MKK89E7B:% ?;9Q7@;?% <9;% EA8?;% EA<E% <9;% B;@;??<9I% C89% EA;% K98>M@E78B% 8C% <LL% 8EA;9% ;@8?I?E;D%
?;9Q7@;?H%?M@A%<?%K97D<9I%K98>M@E78BH%K98>M@E78B%8C%8JI:;B7 an# soil for8ation.T[_g%

%
28B?;aM;BELI%EA;%K98Q7?78B%8C%;@8?I?E;D%?;9Q7@;?%7?%<%D<c89%@A<LL;B:;W%%-B%]^^`H%28?E<BU<%;?E7D<E;>%
EA;%Q<LM;%8C%;@8?I?E;D%?;9Q7@;?%K98Q7>;>%NI%EA;%KL<B;E%<B>%N78>7Q;9?7EIH%9<EA;9%EA<B%AMD<B%<@E7Q7EIH%
<E%6)1gg% E97LL78BH%89%B;<9LI%>8MNL;% EA;%:L8N<L%!13%<E% EA;% E7D;W%=ccor#ing to the sa8e reNort O?87L%
C89D<E78B3% O<?% NI% C<9% EA;%D8?E% Q<LM<NL;% 8C% <LL% ;@8?I?E;D% ?;9Q7@;?% <E% <% Q<LM;% 8C% 6)1]`W]% E97LL78BH%
B;<9LI%EA;%?<D;%<?%EA;%O89L>%!13%8C%6)1]_%E97LL78B%7B%]^^`[_iW%
%
+%?EM>I%MB>;9E<T;B%C89%EA;%39;?7>;B@I%8B%EA;%K8??7NL;%98L;%8C%3#)% 7B%K8Q;9EI%<LL;Q7<E78B%;?E7D<E;>%
EA;% K8E;BE7<L% C89% E9<>7B:% O7EA% EA;% 8MEKME% ;D<B<E7B:% C98D% C7Q;% 3#)% <@E7Q7E7;?% E8% N;% N;EO;;B%
"]j%N7LL78B% <B>% "[g% N7LL78BH% <B>% EA;% K8E;BE7<L% C89% c8N% @9;<E78B% E8% N;% <?% A7:A% <?% gh`%\\\% K;9?8BS
I;<9?[_jW%,A7?%7B@LM>;?%EA;%@L;<97B:%8C% 7BQ<?7Q;%?K;@7;?H%O<E;9%@<E@AD;BE%D<B<:;D;BEH%;B;9:I%C98D%
N78D<??H%<?%O;LL%<?%@<9N8B%?;aM;?E9<E78BW%.8?E%8C% EA;?;%<@E7Q7E7;?%<9;%@8Q;9;>% 7B%8EA;9%?;@E78B?%8C%
EA7?%9;K89EW%08O;Q;9H%@<9N8B%?;aM;?E9<E78BH%OA7@A%D<I%9;?MLE%7B%?MN?E<BE7<L%c8N%@9;<E78B%=7;%[i\%\\\%
c8N?%C89%D<B<:;D;BE%<L8B;GH%7?%B8E%@8Q;9;>W%,A7?%7?%>M;%E8%EA;%C<@E%EA<E%EA;%>;Q;L8KD;BE%8C%<%@<9N8B%
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E9<>7B:%?I?E;D%<E%L8@<L%L;Q;L%?E7LL%B;;>?%E8%N;%NM7LE%<B>H%@8B?;aM;BELIH%B8%K<?E%9;@89>?%O;9;%<Q<7L<NL;%
C89%;?E7D<E;%@<L@ML<E78B?W%,A;9;C89;H%EA;%C7:M9;?%<9;%B8E%@8DK<9<NL;H%O7EA%EA7?%?;@E78B%8C%EA;%9;K89E%
@8B@;BE9<E7B:%D<7BLI%8B%EA;%;JK<B?78B%8C%;J7?E7B:%K98:9<DD;?% (ie OZ89T7B:%8B%/79;3%<B>% OZ89T7B:%
C89%4<B>3)W%

%
$8e:;7:MTPO8UP:8e:;7:MTP'
)M?E<7B<NL;% C<9D7B:% 8CC;9?% BMD;98M?% <>Q<BE<:;?H% 7B@LM>7B:*% 7B@9;<?;>% K98>M@E7Q7EI% =EA98M:A%
7DK98Q;>%?87LH%KAI?7@<L%<B>%N78L8:7@<L%A;<LEAGV%A7:A;9%@<9N8B%?;aM;?E9<E78BV%N;EE;9%O<E;9%9;E;BE78BV%
9;>M@E78B%7B%7BKME?H%;E@[_hW%%
%
)M?E<7B<NL;%C<9D7B:%A<?%EA;%<>Q<BE<:;%8C%@8?E%?<Q7B:?%7B%C;9E7L7?;9?%<B>%K;?E7@7>;?H%NME%?MCC;9?%8B%EA;%
:98OEA% C98BE% >M;% E8% A7:A;9% 97?T?% <??8@7<E;>% O7EA% >7CC7@MLE7;?% 7B% @8BE98LL7B:% K;?E?% <B>% O;;>?W% +?% <%
@8DK98D7?;H% <:97@MLEM9<L% K98>M@;% NMI;9?H% ?M@A% <?% Z88LO89EA?% <B>% Zick On ZayH% <9;% KM9?M7B:% <%
?E<B><9>?% <B>% @;9E7C7@<E78B% ?@A;D;% C89% L8OS7BKMEH% B;<9S89:<B7@% @MLE7Q<E78B% 8C% K98>M@E?W% (<?;>% 8B%
@8BE7BM8M?%D8B7E897B:%8C%?87L%A;<LEAH% EA;% C<9D;9%8BLI%<KKL7;?% C;9E7L7?;9%<?%<B>%OA;B%9;aM79;>H% EAM?%
<Q87>7B:% O#ea#3%?87L%>;Q87>%8C%89:<B7@%D<EE;9%<B>%MB<NL;%E8%?;LCS9;:ML<E;W%)M@A%K9<@E7@;?%?A8ML>%N;%
;B@8M9<:;>W%

%
,A;%7DK<@E%8B%;DKL8ID;BE%>;K;B>?%8B%EA;%EIK;%8C%K9<@E7@;?%M?;>W%+@@89>7B:%E8%37D;BE;L%;E%<L[_`H%8B%
<Q;9<:;H%89:<B7@%?I?E;D?%9;aM79;%<N8ME%]jk%D89;%L<N8M9H%NME%EA;%7B@9;<?;%7B%L<N8M9%7BKME%D<I%9<B:;%
C98D%`k%E8%<%A7:A%8C%`jkW%!ritain3s Soil =ssociation fo<n# that organic far8ing NroQi#es e2% 8ore 
c8N?%K;9%C<9D%EA<B%;aM7Q<L;BE%B8BS89:<B7@%C<9D?[__W%08O;Q;9H%EA;%7DK<@E%8B%;DKL8ID;BE%C89%8EA;9%
?M?E<7B<NL;%C<9D7B:%K9<@E7@;?%7?%MB@L;<9%U%?8D;%K9<@E7@;?%@<B%9<7?;%8BSC<9D%>;D<B>%C89%L<N8M9H%OA7L;%
8EA;9?%D7:AE%9;>M@;%7E[_^W%
%
)7B@;% D8?E% 8C% EA;% ?M?E<7B<NL;% C<9D7B:% K9<@E7@;?% A<Q;% E8% N;% L8@<LLI% <><KE;>% <B>% E9<B?D7EE;>% E8%
C<9D;9?H% <:97@MLEM9<L% ;JE;B?78B% ?;9Q7@;?% <9;% K;9A<K?% EA;% 8B;% <9;<% OA;9;% D89;% c8N?% @8ML>% N;?E%
@<E<LI?;%:9;<E;9%<>8KE78B%8C%;98?78B%@8BE98L%<B>%?87L%D<B<:;D;BE%K9<@E7@;?W%
%
4<B>%?E;O<9>?A7K%>8;?H%A8O;Q;9H%A<Q;%<B%8KK89EMB7EI%@8?E%7B%E;9D?%8C%>;C;99;>%<:97@MLEM9;H%OA7@A%7?%
K8E;BE7<LLI%8CC?;E%NI%;@8SE8M97?DW%
%
(;@<M?;%?M?E<7B<NL;%C<9D7B:%D7:AE%L;<>%E8%<B%7B@9;<?;%7B%K98>M@E78B%@8?E?%<B>%<%L8??%8C%9;Q;BM;H%3#)%
K98:9<DD;?% @<B% @9;<E;% EA;% 97:AE% 7B@;BE7Q;?% E8% ?MKK89E% L<B>% <B>% ?87L% D<B<:;D;BEW% -B% :;B;9<LH%%
3#)%I7;L>?%<%E97KL;S>7Q7>;B>*%;@8B8D7@%:<7BV%?8@7<L%N;B;C7EV%<B>%;BQ798BD;BE<L%K98E;@E78BW%%

'
9YUT]'?eTYeUTb'?]'M^?\:^'`P:MT':;8'N:[?Y'a^:_TYP'M^?\:^^_':;8O?Y'8?NTP7UZ:^^_'
)87L%<B>%L<B>%D<B<:;D;BE%7?%:;B;9<LLI%<%B8BS@8DD;9@7<L%;J;9@7?;H%7DKL;D;BE;>%NI%C<9D;9?%89%9M9<L%
@8DDMB7E7;?W% 08O;Q;9H% 7E% @<B% 7BQ8LQ;% DMLE7KL;% ?E<T;A8L>;9?H% 7B@LM>7B:% KMNL7@% <B>% K97Q<E;% ?;@E89%
KL<I;9?H%<B>%@<B%7BQ8LQ;%Q;9I%L<9:;%?MD?%8C%D8B;IW%
%
3#)%K98:9<DD;?%<9;%O7>;LI%>;Q;L8K;>%<98MB>% EA;%O89L>H% ?8D;%><E7B:%N<@T% E8% EA;%]^^\?H%N8EA% 7B%
>;Q;L8K;>%=;:%6)+H%6RH%+M?E9<L7<H%$;O%Y;<L<B>G%<B>%>;Q;L8K7B:%@8MBE97;?%=;:%28?E<%"7@<H%#@M<>89H%
(8L7Q7<H%2A7B<H%)8MEA%+C97@<%<B>%Y7DN<NO;GH%C89%B<EM9<L%9;?8M9@;%@8B?;9Q<E78BH%N;%7E%9;L<E;>%E8%O<E;9H%
L<B>H%C89;?E%;E@[^\W%%
%
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'B;%8C%EA;%8L>;?E%3#)%K98:9<DD;%7?%EA;%6)+v?%28B?;9Q<E78B%";?;9Q;%398:9<DD;%=2"3G%;?E<NL7?A;>%7B%
]^_jH%OA7@A% K98D8E;?% L<B>% 9;E79;D;BE% C89% K9;?;9Q7B:% ?87L% K98>M@E7Q7EIW% 08O;Q;9H% EA7?% K98:9<DD;%
A<?%;J7?E;>%7B%8EA;9%C89D?%?7B@;%]^ghW%+E%EA;%;B>%8C%[\\jH%]iWj%D7LL78B%A<%O;9;%;B98LL;>%MB>;9%EA;%
2"3H%O7EA%C<9D;9?%9;@;7Q7B:%6)1]W_%N7LL78B%<%I;<9[^]W%,A;%2<E?T7LL%.8MBE<7B?%K98Q7>;%>97BT<NL;%O<E;9%
E8%EA;%@7EI%8C%$;O%589T%C8LL8O7B:%<%6)1]Wg%N7LL78B%7BQ;?ED;BE%7B%B<EM9<L%@<K7E<L%7B%]^^jW%,A7?%<7D;>%E8%
K98E;@E% EA;%O<E;9% @<E@AD;BE% C98D% ?;O<:;H% C;9E7L7?;9?% <B>% K;?E7@7>;?% EA<E%O;9;% @8DK98D7?7B:% EA;%
B<EM9<L%;@8?I?E;D%KM97C7@<E78B%K98@;??W%,A7?%7BQ;?ED;BE%@8DK<9;>%C<Q8M9<NLI%E8%EA;%@<K7E<L%@8?E?%8C%
6)1_% N7LL78B% C89% NM7L>7B:% <% C7LE9<E78B% KL<BE% <B>% EA;% 8K;9<E78B% @8?E?% 8C% ?M@A% KL<BE?% ;?E7D<E;>% <E%
6)1g\\%D7LL78B%<%I;<9[^[W%
%
-B%]^^^H%EA;%2A7B;?;%:8Q;9BD;BE%L<MB@A;>%EA;%L<9:;?E%L<B>%9;E79;D;BEb9;C89;?E<E78B%K98:9<DD;%7B%
EA;%>;Q;L8K7B:%O89L>%U% EA;% ?L8K7B:% L<B>% @8B?;9Q<E78B%K98:9<DD;W% -E% <7D;>% E8% @8BQ;9E%D89;% EA<B%
]i%D7LL78B%A<%8C%L<B>%7BE8%C89;?E%NI%[\]\H%O7EA%<%E8E<L%NM>:;E%8C%6)1i\%N7LL78B[^gW%(I%EA;%;B>%8C%[\\hH%
EA;%K98:9<DD;%A<>%?MN?7>7?;>%g[Wj%D7LL78B%9M9<L%A8M?;A8L>?[^iW%

%
$aa^UZ:\U^U7_'7?'#?`7J'$]YUZ:':;8O?Y'7JT'YTP7'?]'$]YUZ:'
+C97@<%is Nossi%ly the Korl#3s%8BLI%9;D<7B7B:%@8BE7B;BE%EA<E%7?%<%B;E%N78S@<K<@7EI%@9;>7E89%=ZZ/%47Q7B:%
3L<B;E%";K89EG%U%K98Q7>7B:%D89;%N78S9;?8M9@;?%EA<B% 7E%@8B?MD;?W%5;EH%Q<978M?% L<B>%M?;% 7DK<@E?%<9;%
@8BE97NME7B:%E8%<%?E;<>I%>;KL;E78B%8C%EA7?%@<K<@7EI[^jW%
%
4<B>%>;:9<><E78B%7?%D8?E%K9;Q<L;BE%7B%@8DDMB<L%<B>%9M9<L%>7?E97@E?H%OA7@A%D;<B?%EA<E%EA;%K889%<9;%
B8E% 8BLI% EA;% O89?E% <CC;@E;>H% NME% <9;% <L?8% 7B% <% K8?7E78B% E8% <>>9;??% EA;% ?7EM<E78B% EA98M:A% 3#)%
D;@A<B7?D?W%%

%
IiQen the NreQalence of NoQerty in So<th =frica3s r<ral areas7 Z1S has %een i#enE7C7;>%NI%EA;%);@8B>%
#@8B8DI%)E9<E;:I%/9<D;O89T%<?%A<Q7B:%EA;%K8E;BE7<L%E8%:;B;9<E;%L7C;L7B;%7B@8D;?%EA98M:A%?MN?7>7;?%
OA7@A%K<I%C89%EA;D?;LQ;?%EA98M:A%>;C;99;>%;BQ798BD;BE<L%@8?E?W%
%
+@@89>7B:%E8%2<K;%$<EM9;H%<E%L;<?E%_\k%8C%EA;%B<EM9<L%Q;:;E<E78B%7B%)8MEA%+C97@<H%7B@LM>7B:%DM@A%8C%
7E?%D8?E%?@<9@;%<B>%EA9;<E;B;>%A<N7E<E?H%7?%8B%K97Q<E;LI%8OB;>%L<B>W%+?%?M@AH%7E%7?%@L;<9LI%7B?MCC7@7;BE%
E8%;BE9M?E%@8B?;9Q<E78B%;BE79;LI%E8%EA;%<MEA897E7;?% 7B%EA;%C89D%8C%K98@L<7D;>%9;?;9Q;?%<B>%B<E78B<L%
K<9T?W%%
%
ZA7L;%L<B>%?E;O<9>?A7K%D<I%A<Q;%<B%8KK89EMB7EI%@8?E%7B%E;9D?%8C%>;C;99;>%<:97@MLEM9<L%K98>M@E78BH%7E%
D<I% O;LL% K98>M@;% <LE;9B<E7Q;% 7B@8D;% EA98M:A% ;@8SE8M97?DW% ,A;% c8N?% 7DK<@E% 8C% ?E;O<9>?A7K% 7?H%
EA;9;C89;H%B8E% 9;<>7LI%<KK<9;BEW%08O;Q;9H% L<B>%?E;O<9>?A7K%K98c;@E?% @<B%A<Q;%<% ?7:B7C7@<BE% 7DK<@E%
C89%@8DDMB7E7;?%OA8%<9;%EA;%N;B;C7@7<97;?%8C%L<B>%9;C89DH%NME%OA8%<9;%B8E%7B%<%K8?7E78B%E8%KM9?M;%
<:97@MLEM9;W%
%
-3+3[% 7>;BE7C7;?%89:<B7@% <:97@MLEM9;%<?% <B% 7B>M?E9I%O7EA% EA;%K8E;BE7<L% E8% @9;<E;%[\%\\\% c8N?%8Q;9% <%
E;BSI;<9%K;978>W%-E%<L?8%@8BE<7B?%KL<B?%C89%:98O7B:%89:<B7@%@8EE8B%<?%<%D<9T;E%>7CC;9;BE7<E89%7B%;JK89E%
D<9T;E?H%E8%?E;D%EA;%>;@L7B;%8C%EA;%L8@<L%7B>M?E9IW%-E%CM9EA;9%E<9:;E?%EA;%9;E;BE78B%8C%j%\\\%c8N?%7B%EA;%
"887N8?%<B>%08B;INM?A%7B>M?E97;?%EA98M:A%7DK98Q;>%D<9T;E7B:W%
%
);Q;9<L% 8EA;9% K98:9<DD;?H% 7B7E7<LLI% 7BA;9;BE% 7B% EA;% OZ89T7B:% C89% Z<E;93% K98:9<DD;H% A<Q;% N;;B%
L<MB@A;>%D89;% 9;@;BELI% <?% ?E<B>S<L8B;%K98:9<DD;?W% ,he OZ89T7B:% C89%Z;EL<B>?3 Nrogra88e Kas 
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