I"4#$"%oH&

"H#$%1%68&'1 ()1 *&%%o(+%!, --. &% % & VMSRA(IHG/1$%6%1&!()1%1%', $+, 218 HA B3|
%(/S(/S&+D)S/1$%% 18967 IHE. &ISV6!+(1%S$68*&!,+9608&. !, +-1&:&+16(.&/(68*&:1%(*1'$(+%!-(1+(1,88
&=1,*<18:& <OH#& &3BM-&+Vot-. &Yo%! H&!/(68*&;$'<I2<!) S IT*(. $+PH&I6&,+$+71()!
061%6',$+,2$*$'<!, +-1#(91$'], 88*$&%!'(1) 1&*18.(-1/'$(+!, +-| IAGBHILHE+. &6&, [HI'H&I%'&8Y%!
$+:(*:&-1$+18.(-1/$+?161+$8*&1) 1&*+0!(.1&+&. 2<196(1./&%6!)(.): &HS/* 8IS +/*1-$+21) (%% $*!) 1&*+%7!
2$()1&*%6 7!, +-1&*&/ SBEL/&- 1$+1,14162&.1()1-$))&.&+'19,<%3!"H#&<1&;8*(.&I'H&!

&+:$.(+6&+ *1$68,/'%!()1&, [#1%'&819$'#18,.'$/1,.1&68#,%6$%! (+1/,.2(+1&6$%%$(+%3!1>'1-&+'%!
“$71(+&1%6'&81-8&BE&.! VoI H&<I&; BS+&!-, | (+I'HERH-Y0HP))&. &+12$()1&*/.(8%3
|

I"H#HP%&' ()" +,-"#&.%/&01,2%3"%+&4,+5&6788

"H$Y6&:' () Ub*
>'1-&+%19$**12&!, 2+&1'(@
¥ AR)$+&I%1%' $+ 2$*5'<!,%!$'1, 88*$8%6!Y(1) 1&*11%&
¥ ARV $28IH&IV'&BY0IS+ (*:&- 1S+ HEIS.(-1/'B(+!,+-11%8&1 ()16 1+ $8*&1) 1&*Vb!, +-18+&. P
)(.):&HS/*&Y0
¥ B AL 8IH&I&+S.(+6&+ *I$68,/%! () 'H(%&!% 8B8%
¥ C%&I-,1(1/(68,.8125()1&*!/.(8%!

+,--1.9%/01/234&%!567%&'3'(14*1899/%**P09

D>®B>>E F88*<Y6/$&+'$)$/!18.5+/$8*&%!"(1-&%$?+!,16& H#(-) (.16(+$'(.$+71,+-16$+$6$G$+?!, 1#
E3 $68,/!(+!'#&!&+:$.(+6&+'3!

HXB>>BB:,*1,'&!(.1.&)$+&! I &/#+(*(?$/, 1% (*1'S(+!'#,.&-1/&%!$68,/'%6! () 1#16,+!,/'$:$'$&%6! (4
13 +,'1.,*1%<%'&6%3

A&Y$?+71&:,*1,' &7 &IB+&!, 1% (*1'$(+1)(.1.&-1/$+ P #&I$68,/'%! () 1#16,+!,/'$:$'$&%%6!(

H>01>JK! -#&!&+:$_(+6&+'! ,+-!2$('$:&.%$I!<3
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11" 1< =(*1>0%**14

2(2(4@

! B%&122%49%09!
8&'((A! &>3**/112!'(2%
L3 M#,'1-(19&!6&,+12<1%1%',$+,2*&!)1&1%N OP!16$+1'8%

J3 M#&.&!-(1)1&*%!/(6&!).(6N JI;IOP6$+1'8&%
E3 IB+:$.(+6&+',*1$68,/'%!()!) 18*!11%& OP!16$+1'8%

13 IF1/*(%&.1*((5!,12$() 1&*% OP!6$+1'8%

!
Q*&, Y0o&!+('&IH, I'H&IP1$-&Y%!) (&, /] ['$:$'< 1, :&1%172&%'$(+9%61) (.1:,.$,'$(+%!'#,16,<!' 5&!16(.&!
(1*&%%!'$683

|

C12#(4(4@"=(*"1>%**14!;('=11"=%/!<4("*
"#$%& %% (+1/(1*-12&!1%&-!"(1/(68*&6 &+, +<I()'"#&!) (**(9$+?11+$'%!(.I'(8%/!, )&, % @
¥ H16,+'&+&.7<1%<%'&6%!,+-11%&%
¥ H16,+!$68,/'%!(+'#&!&+:$.(+6&+'TR%1/#!,%!?7*(2,*1/*$6,'&! /#,+P&S
¥ B+&.7<!$+1&/(%<%86%
|
"#3%!*&%%(+!$%!-&%$?+&-!"(1%'",+-1 *(+&7!.&=1$.$+219 1R, 85/1$%$'&!5+(9*&-?&3!!
H(9&:&.7!$"/,+12&1/(62$+&-19F'#!,+<I)I'#&N (**(9$+?!' TAUVW!/*,%%.((6!6,'&.$,*%!
R"8% @XX99937*2./3(.?2X&-1/,'$(+X/*,%%H((8.5,* ¥YS\@
¥ "#3%!*&%%(+!$%!, +HFEAE(+! () '#&'23,3-%*#%*+2% %" - *+, FOAMIE ;65 +& %! 'H& !
6,"&.!,+-1&+&.?<!/#,+?8&%!,%%(/$,'&-19$'#12F5() 1L &*%!,+-1) (%% $*!) 1 &*%!R8#('(Yo<+#&%$%7!
&%88.P(+7)&.6&+','$(+71/(621%'$(+S!,+-1'#&S.1&)) &/ %! (+I'#&!?*(2,*1/,.2(+!/<V*&3
¥ 56%$*1'23,$-%* . &ATD*-12&!1%&-12&)(.&!"#&!*&%%(+!,%!,+1$+".(-1/'$(+!' (1) 1&*%!6,-&!
).(6!8 *,+'%!(.!)' & I"'#&!*&%%(+!'(1%0166,. $G&!'#&!.(*&!()!12$() 1 &* %! $+!*&%%&+$+?!(1.1/,.2(+!
)(('8.$+'3!
¥ 8-2/)-*9"$7(0*+-2:9%4/(1*-12&!11%&-!,)' &.'"#&"* &% % (+!"(12.(,-&+!1%'1-& A% &L %', +-$+7!
0'&+&.?2<11%&!12&<(+-!".,+%8(.",'S(*3
¥ Z+125(*(?<!()&+:$.(+6 &+, *1%/$&+/&! /(1. B&FR 7 (*9"$7(0*57) " %327=)&'2" %o *"*
>-)"&W(1*-! 2&!1/(62$+&-19F#!'#$%!* &% % (+1%(I'#,'1%'1-&+'%!/(1*-1&;,6 $+&!'#&!&+&.?<!
', +%)(.6,'$(+%!'#,'6,5&!8*,+'%!,1%1%',$+,2*&!) 1&*1%(*./&3
¥ >'1-&+'%!/,+1?,$+116(.&!=1,+'$",'$:&!1+-&.%",+-$+ 21 )I'#&Y,.2(+D)((" 8.$+"()!12$()1&*%!
$+?)"'&'&) &'#B*@2AB-"'(*23*1'23,$-%*B'3$*COD-$%
¥ E$%3$)7D6*.&270F**56%*.D'$"DE*2A31$%!,12.$&)!.&,-$+?I'#,"1&; 8%, $+%!'#&!%/$&+/&!
28#S+-I'H&!-," 1$+IF/'$:$'<!IIB
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I"#$SALN " HSY0& V6 ()%0*)H+%6,-%./ $HO+#,1)%2N 1.3

<(9(4@!D<%*'(14
M#,'1-(19&!16&,+12<1%1%' $+,2*&!)1&1%N
|
8&'()(AE%*&/(7'(14
>'1-&+0618)$+&![% 1%, $+,2*&\!, +-1-$UH WYL %", $+,25*$'<!,88*$&%!'(1) L &FHRLESB: $'<I$%!
-&%$?2+&-"(17&'1%'1-&+'%!"(I'#$+5128& < (+-'#&!$-&,1()1%1%',$+,2$*$'<!,%!%$68*<!16& ,+$+?1+('!
A++$+21(1'3
1]
"#$%&' ()b
¥ H&IY'1-&+'%19$41&:8.8% %! #ES.|(9+HEBIHUKI6&, +$+21()[%1%", $+,2*&\!, +-!
/(68,.&"#&%&!"(1)(.6,*1-&)$+$'$(+%3
|
F3&G@/1<49'H401/23!(14
>100",$+, 258151, +11+/(66(+1'&.67 121'1$'1$%!,161%'$),/&'&-'&.6¥-1-$))&.&+']
8&(8*&!&68#,%$G&!-$))&.&+'1),/& %3!"#$%!6&,+%0!'#,"1-$%/1%%$(+%! () G 1 1! (FRIBHHS <!
+&&-1'(12&2$+!1981-&)$+$'$(+%! ) '#&!'&.63!1H(9!6,+<!8&(8*&!,.&! 2($+2!'(1- ('#&!8. (/&% YN !](.!
HOI(+2NIM#,'1+&?,'$: &1/(+%&=1&+/&%!,.&!9&!" . <$+2!'(1,:($-NIN+&! +969&.I'(I'H#&* " &.!
=1&%'$(+!1$%!'#,19&!,.&1".<$+2!'(1,:($-,-:&.%&!&+:$.(+6 &+, *T1%(/$,* 7!, +-18&/(+(6$/!$BBLL,!
*('1'(158881$+!16$+13
|
13'%/(3>*!
¥ UEENSE (1)*&t, -t - £ (H0*H LB 25 (8+341%5%" ()& (36$+75$6%81
¥ 954" ()& (305 5SS S
|
E(/%&'(14*
IK /%' %~ 3N TS: &b'1-&+'%'#88%" ()8.(3065+: 545" $h* 311" #$%6! 2$:&%61%'1-&+'%6! 1 /#,+/&!'(!
(.2, +PG&!#&S.1(9+!$-&,%!2&) (.&!-$%/1% %S (+!,+-1?$:&%!< (1!, +!$-&,!)'#&!.,+ ?&Q)B&S.!
|
LK H4'/19<&' (14" <> 3(43# (> ('K3#(9! "#$U$&" (*)*&t, -+ - 7 (10*+ L $+2$(&+3445%" ()& (36$+
T5$H8 H# S0 95121 $-& ' H&!/* %%!"(9,.-%!,19(.5$+72!-&)$+$'$(+! () 1% 1 Yol M 2K/, +!
1,8'1.&I(+!I'H&* %'1%*$-&1)(.1)1'1.&!.8)&.&3/&
|
8**0**2%4!
C%&!'#&!8.8'&%'!'(!, %% &% %! VoS- KBBO M +-& %' +-$+21(Wo1%6', $+,2$*F'<!, +-1#(9!$'], 88*$& %!
() 1&*11%&BI11%#(1*-1+(17.,-&'#&!18.&' & %' (.1&;8&/1<(1.1%'1-&+'%!"(I5+(9'#&!/(..&/'!
+969&.96368*&!,//1.,'&!.8&%8(+%&%! . &% (9+12&PBHS%'$6& 7I'H&16,$+!2(,*I()'#&!
%6%8&%%6&+1$%!)(.1<(1!,%!,1'&, #&.I'(11+-& HHH<(1.1%'1-&+' %! #$+5! ()1 %1%", $+, B*$'<
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%%+ M1-327>%!8&&</3'%!84%1%%6/*
B:&.<I<&, IS+ H&ICH+S'&-1>" ‘&I TIIPPI2S*$(+12,(+%!()1) 18&*!,.&11%&-1)(.I". +968(.", $(+3!"#$%!
$+/+1-&9016(:$+?18&(8*&!,+-1).&$2#12</,. 71" 1/5718% +&! +-12(,'3

Z%!'#$%!1%&!()!)1&*%!%1%'",$+,2*&N

¥ A&)$+&!19%1%',$+IR BBt (36$H *10* 4+ 28" /) &<t T (H*8<t") 284"/ (H0* $h&="+5H$t5>+
ASU*SHP St/ (24" / S 38 AM*&25& )8 (+L (4+" / (C+>H#SOS& ™" / ShtA&™ L +*#1)&+" /475" S4Bt
TH*2:2$$")8<t" /)8 $$0%!!

¥ B:8* $+HOH<I<(1I'#$+5I'H&IC+$'&-1>', &% Y11%&!()!) 1&*%!$%!(.|$%!+( 106 TG BE 2+ &3
50)&<t75$0%:%5%" ()8 (364+3$? (5%S* St Sl T+7*0%h)6+ 75 56%+ )bt *# (&7 S#H) &<t? (H3* &t TH* 24
580$#<#*S&OHSUSHO* )it " *+* /St (* 2*U>/ S#PIH&+" /St (" 2*%> /7SS0 /)t ? (#3* &+ (200t (ot (4
<H#$B&/*5USt< (ht?7*&"#)35")&<+"*+<*3 (6+26) 2 (" $+?/ (&<$MHEE*3 (6+76) 2 ("$+2/ (&< St/ (Ut
03$"#)28&" (BS77$?" h*&+ 2 (84+>$*>6$t352 (5h$+* T+ /)&<hih)F$+2* (%h* (6+76**0)&<M5E&%" (365t
(<H#)?56" 54$+4)$60%)+ (803G #$ 2+ 1L S (* /$#$ASE h1+(&+(00) ") *&H$G"#(2")*&+ (&0
HC&ISFH () > &*THT )6 156 ? (&t 3%+ (U™ ?) (" $0+ L) /1&$< (") @1 $&A)#* & 2$&" (61) 2> (2"t
W52/t (WS (" FHE (FSUHSUSE")&<tTi* 2478 (FF)&< )56/ (#2)8<+(8) 2 (6 (&0+>6 (& )T$!!

¥ M#1$+)(.6,'B(+H(1*-1#&*8I<(112&"&.!,+%9&.I'H#$Vo! =1 & VoIS (&4+>*Ui)36%+ (&% L Sihl+
JG(2>6FMhHL/ Sr>t*>*#")* &> T+ 2 )it "# (@SSO >4+ * & 2 * OSO+5%) &<+ 7*h)6+ TS S6%HA (oo (+>#) 2 (#d+

*HU$?7* 80 (HABH*SH S * T+S& < 4SS 1 (S6S+S&SH< A *SH?ShIHL/ $+2*0" +*7+ (6" SH& (1) O+
15$001+M* /$HSTIS? 0> Tr<6*3 (6:26) 2 (" $+2/ (&<$!!
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Activity 2. Where do fuels come from?

!
<(9(4@!D<%*' (14
M#&.&!-(1)1&*%!/(6&!).(6N
!
8&'()(AIE%*&/(7'(14
>'1-&+' VDS 18 8%(.&IH&IS+81'%71(1'81'%7!,+-18.(-1/'$(+16&'#(-%! ()1-$)) & &+'1&+&. 2<1%(1./&%!
)L, +%8(., $(+3 !
!
"#$%&' ()%*
¥ S1-&+'%!19$HB8,.&!,+-/(+'.,%''#&!1%'&8%!$+: (*:&-1$+!8.(- 1/ $(+!,+-11%&)!-$)) &.&+'!
&+&.?2<!%(1./&%!)(.!".,+%8(.",'$(+!$+/*1- YA *V625() L&FW_*&/' . $/$'<!6,-&!).(6!
)(%%$*1)18*%7!, +-18&*&/".$/$'<!16,-&!).(6!.&+&9,2*&!&+&.?<!%6(1./&%3
I
13'%/(3>*1
¥ HENSE” () &Nt - S BHEBHO* TS P> 2 $tTH* 284
¥ 077)0) 4Nt - *EFU/$S -+ - /SHBHTSSH* 2$Ti* 24
!
E(/%&'(14*
JK ./%*%4'3'(14!INO=%/%"'91!0<%>*1&12%!0L#AP!%*$-& %N I3M#&%0&!9$**17&'1%'1-&+'%!
HS+5$+21,2(1'1-$))&.&+'1&+&. 2<19%(1./&%!)(.!".,+%8(.",'$(+311Z'1$%!#&*8)1*I'(1%', "1 9$'#!
O, & &.'H&<!,.&!),6$*$,.19$ #B+H&S.|(9+!/(661+$'<311Z7)1%'1-&+'Vl#, &!".(12*&1 2&"$+7!
%', & T, &'#&61%$68*<!+,6&!-$))&.&+'I'<8&%0!(): &H#$/*& IR/, %7!". 1/5%7121%8&%7!" ., $+%7 &'
H-IH&H'HSH5!,2(1'1-$))&. &+1) 1&*%!) (I HEAYSRBIA* MY, &!1%'1-&+' %01 &; 8, +-'H&$.1*$%4'19$ #1
&%&,.[H.1%$68*<!1%&!9#,''#&<!/(6&!18!9%'#!$+!/83%%
!
LK 54%/@A!0134*71/'3'(14KIb#(91%*$-&E3N"#$%!(.?, +$G &Y' #&!6,+<I'<8&%!()!".,+%68(.",'$(+!
$+'(1,N&9Y,'&?2(.$&%0!"'#,", . &/ (+:&+B&+") (.1, +,*<%$%!()!%1%',$+,25*F$'<3!!
|

QKR<%>17/19<&'(141349\ <38 &6, $+$+2106*$-ETHAUME, :81%6'1-8&+ V6! &Y6&, JHI'H&!
9,<%61$))&.&+"18+&.2<1%(1./&%!,.&18.(-1/&-12<! %%$?+$+71-$))&.&+19%(1./&%" (1-$)) & &+
2.(18%3NF & +,'S: 8h<( 1!/, +11% & #&:$- & (8% &-1$+'H&I+('&%61%E&/ $(+1 () &, H Q(9&. Q($+'!
06+ $1801%6(1./1&%6!()1$+)(.6, S(+1) (' H&IOH(*&I/* %6%311Z' 192U AL IH'S:$'$&I6! (!
D2--)&$*&6$*/)% D*9R8$<PAA, D&'2"*327*$) DBEB 2% &$7%*327+3, 7&6$ 7+ TSBA R [3%0!
F00(L (B (1$+:8%'$?, & (#8.1&+&.2<1%(1./8&% % LI %!2$(:$8.%68*3
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8**0**2%4!

T$:81%'1-&+08M)Q) 4N _ “4FU/$$"kr - /SHSTESH?* 25T+ 23H,: &I 'H&6 18* /&I'H&!-$))&.&+']
&+&.?<1%(1./&%"'#, '#&<1%'1-$&-1$+!'#&!,88.(8.%, &!8*,/&%0 B, 26 3! F+%9&.%!,.&!%#(9+!
$+121&12&*(931"#&I?(,*1$%!'(!, %6%8%6%61%6' 1-&+'% Y, 2$*$'<I'(196& &8, "&. + % $+'H&10$-&!:,. $&'<! )!
', +9%8(.,'$(+1&+8&.7<1%(1./&%3

Gasoline
Diesel
Jet fuel Eitgﬁjne?l
Bunker fuel
Natural gas
Fossil fuel Biofuel
Engines Move
that burn # vehicles
fuels (CPE (kinetic E)
Generate Renewable
electricity h energy sources
(electrical E (wind, hydro,
solar)
*
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Activity 3: Environmental impacts of fuel use

|

<(9(4@!S<%*(14

H(9!-(&%!'#&!8.(-1/'$(+!,+-11%&!()!-$)) &.&+'1) 1&*%!$68,/ '#&1&+:$.(+6&H'N

|

8&'()('AIE%*&/(7'(14

>'1-&+'U0B$**16,8I'#&I&+:$.(+6&+', *1$68,/'%!,%%(/$, &-19$H#1&, #1%', 2&!()) 1&*X &+&.?<!

8.(-1/'$( +!,+-11%83.&:$(1%1%-&+'$)$&-16+5:$'<! B!

|

"#$%&' ()%*
¥ S1-&+%IOPBI&H)<! -1 *<G&IH&I&+:S.(+6&+,¥1$68,/'1()1&,/#1%'&8!, %% (/$, &-!

O$'#I'H#&!8.(-1/'S(+!(.11%&!()!-$)) &.&+') 1&* %!, +-1&+&.2<!%(1./&%3
¥ S'1-&+'%I9$NHBS,. &I H&!(+.$21'S(+%! ()! 2$()1&*!,+-1)(%%$*1) 1&*11%&!"(!,'6 (% 8#&. $/!
1,.2(+-$(;$-&!*&:&*%3

|

F3&G@/1<49'H401/23!(14

B,/#!'<8&1()1) 1&*1#,%!%(6&!+&7?,'$:&!1$68,/'%! (+!'#&!&+:$.(+6&+'3!!>(6& 7% 1/#!, I & 7!

61*'$8*&!+&?,'$:&!&))&B%-&!()'#&!6,$+!/(+/&.+%!95'#1) 1&*1 1%& ! $%!8K(EI()!/,.2(+!

$($-&I#, (+ . $21' &Y (17%(2,*1/*$6, &!/#, +?&3MH&I 1% &! () (2) (%% $*) Usk-12$() 1& b

8.(-1/& %W,.2(+-$(;$-&3NH(9&:&. 7I'#&!/,.2(+!-$(;$-&!).(6!12$() 1&*%!/,6&!).(6!"#&!

'6(%8#&.&!,1%#(1'$6&12&)(.&3!12'19,%!" 5&+11812<18* +'0p! +&H.&*&,%&-!,?, $+I0#&+I'H&!

)1&*16,-&!).(61'#&!8* +'%19,%!21 . +&-3NN+I'H&I (#&. 11, +T1%&! ()1) (%6 %$*1) 1 &*%!. &% 1* % I$+I'H&I+&']

6(:&6&+'1(0)1,.2(+)).(6I'#&!)(%%$*)1&* %! 1+-&.2.(1+-I'('#&!,'6(%8#&.&3IH16,+%0!/(+'$+1$+7?!

1%&!()N)(%%$*1)1&*%!$%!'#&!8.$6 (KH#AHE/ &, %0$+?1*&:&*%!()!,'6(%8#&.$/!/,.2(+!-$(B-&

OHS/HIS+!"]. 4+, 1%&!?*(2,*!/*$6,'&!/#,+?R3

|

13'%/(3>*1
¥ HU$E (1) *&tPO-1 &M *& 238" (61) 2> (2 U THSSH St
¥ :5$6Q)THRAAS0& (4% % - *4FU/$S URLIB&.1)1&*18&.1%'1-&+'S
¥ >'1-&+'%Y!8(%'&.%!).(6!F/'$13%!1Q.8&%&+",'$(+1]
¥ 9522 (#)9)8<tJ&A)H*&2$&" (402> (2" *T+: 5 TUS: - *#F%/$$"IRL!B&.1%'1-&+'S
¥ OUHEUSE (1) * &P 51Ut ) *TE S (&OEE*3 (6R6) 2 ("$tR/ (&<$t

|

E(/%&'(14*

JK ./%*%4'3'(14(BINB4) (/142%4'3>1(273&'*11010<%>HC%E!Q.&% &+, SENE L' L. +!'(I'#&!
$-&,1019%1%" ,$+,25*$'<!, +-1)(/1%!%"'1-&+' %! (+I'#&! DIBES.(+6&+' *I1$68,/'311>*$-& YA
LL!O,*519%'1-&+ %' #.(1 74!, +1&;,68*&!,+,*<%$%! ) '#&I&+:$.(+6 &+ *I1$68,/'%6! () 1/ (.+!
&'#,+(*31>'1-&+% Yo (1%-1)$**1ERIS. | (9+: 5$6:Q)T$RASO& (B4t - *#FH/$$"1, %1 # & /*, %6 %!
9(.5%!'#.(1?#!'#3$%!&;,68*&3

|

LK T(0%!&A&>%!343>A*(*110!1'=%/!%4%/ @81/ &9&HKIH9(.5!$+12.(18%!"(1)$** (A H:
Q)7$RA%SHO& (B4%)ht _ *#F%/$S W) (V' H&I (#&.1&+&. 2<1%(1./&%!'"#, ' #&<).&%&, /H#&-1$+!F/'$:$'<!
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J3NHES.18(Be'%6!(.1Q. 808+, $(+1 Vot (1*-1#, & H&IY'&BY6! HE<IO$1+&&-I' (1157 (AGAB!!
H,: 818, /#17.(18),+ *<G&!,*I()'#&I&+&.2<1%(1./8% (1% (6&).&8.&%&+''$:&IB(1./&%
F¥& .+, '$:8*<7 %6%$ 2+ (+&1(.I'O(1&+&.2<19%6(1./8&%!' (1,17 (18!, +-1#,: & H&6!8.8%68+ 'HES.
)$+$+2001 ('#&/*, %%311>,68*&1//1.,'&).&%8(+%&%!,.&!,: SOPRIBHRO: _ *#F4/$$"
V> *&1$H3

|

QK-<223/A1101%4)(/142%4'3>1(273&KMN+/&1%'1-&+Vol#,: &)+ *<G&H&I&+:$.(+68&+' !
$68,/'%!1()!, FHIOIH&Y . +%8(.",'$(+18+&. 2<1%(1./&% 7, :&1'#8&61%166, $G&NERSS+2%
1%$+281952 2 (£)9)8<:I8Q)#*E 238" (512> (2" T+ SEHTHSt — *4Fh/$$" SNH& <1t (1*-1%6&&!
%365, $'$&I6I28'I&EH! FI() ' H&I&+E&. P<I%(1./1&%! %% (/$,'&-19$'#1,18,.'$/1*,.1,..(9311](.!
&;,68*&71/(621% $(+1()!,+<1)(%%$*1) 1&*I1$%!,%%(/$, &-19$#1+&?,'$: &H HE68, /%!
1&)(@LSI&,['S(+IR)(1&;,68*&71&, . H1=1,58&%*$+5&-!'(1).,/5$+?S! +-1S1/(621%'$(+!
OHBIHI*&, -1 (121$%-1181 () WIS +1'H&,'6(%8H#E. &3!"HSY0!$%!" . 1 &IOH& HE. I H&!/(621%'$(+!
#,888+%01$+!, L &HS/*&I(IS+!, +1&*&/".$/, *18(9&. IBRFBLA*MIZ+$:$-1,*1%'1-&+'%!(.12.(18%)!
01%'1-&+'%6!/,+19(.5! (+'#&IM(.5%H#&E&'12&) (.&, |OH ("B, %6%!-$%/ 1% %$(+3!1Z) 1< (1I'#$+5!
06'1-&+'%619$+*104' . 122* &IOS HIHS% 7 I<(11/,+19(.5!'#. (L2741 (+&1 () 'H&!'#.&&)) 1 &*'<8&Y6!R) (%% $* 7!
27!, +-1.8+&9,2*&S!, %!, 10H(*&I/* %6%0! +-I'H&+HOHRL -8+ V6!)$*+1(1'I'4&) 1R8G(.&!
-$%/1%%$+ 21 #&!. &Y 1 %! & HE..

|

UK F(10<%>*1349!@>1#3>18>(23'%! £98&@NERHE+','$(+ ERBBH#, %SG &I #&16(%'1$68(.,+']
-$))&.8+/8&12&'9&EA!) (Y% $*!) 1&*%6!,+- 1 2$H Y1 &*11%6&1-(&%o!+ ('], -1, --$'(+,*!
1, 2(+-$( :$-&V'("'H#&),'6(%8H&.&3

|

840/ * 204!

C%&IL66,. $G$+?!1B+:$.(+6&+',*1268,/'%! ()] 1&*ICY&!M(.5YBRIQ09&. %!, &IV6H(9+I$+12*1&!

28*(93b('&!'#, 19HS* 8125 () L&*1 1%&!-(&%6!+('!,--1+&9/, 2(+1'(!,'6(%68H#&.&T1+(',**18.(-1/ $(+!

012$()1&*%!$%!/,.2(+1+&1113

*

Extraction - Growth - some wate
destruction of earth pollution

formations, pollution
Use - does not add

Use - addition of CO new carbon to
to atmosphere atmosphere
Fossil fuel Biofuel
Engines Move
that burn | el | vehicles
fuels (CPE (kinetic E)
Generate Renewable Small impact such a
L ‘ energy sources | blocking of migratory|
electrlcny (wind, hydro, pathways of sh or
(electrical E solar) birds
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Activity 4: A closer look at biofuels

I

<(9(4@!D<%*' (T4
¥ M#,',.&1%(6&!()!'#&!(8'S(+%0!)(.12$() 1&*!/.(8%N
¥ H(9-('#&$.1<$8&*-%!/(68,.&N

I

!

8&'()(AIE%*&/(7'(14

01" #&Y%68)
|

"H$Y6&:' () Ub*
¥ >'1-&+'%19519%8&!-," (1 /(68,.& H&I<SE*-%!()1%&:&. *12$() 1&*%!/1 (8%3
!
13'%/(3>*1
¥ HSHSE () *&AMUL I $$TH /$H3) R TESh Al
E(/%&'(14*

JK O=31911;%!G41;!¥1103/13#1<'1*<*3(43#>%10<%> 1< PERLISG &!) (.1%'1-&+' %! (L 1#,:&!
'#&61%166, $G&H, I'H&<I#, &!*&, . +&-1%(1),.1,2(1'1%1%",$+,2*&!)1&*! 1%& @
¥ )(%%$*)18*11%& 7I19#8& #8.11%&-1-$.&/*<I$+!,: &#S*&IR(!(‘#&.1/(621%'$(+18. (/&% %S! (.I'(!
8.(-1/&!&*&/" $I$'<716(:&%!/,.2(+!).(6!1+-&.2.(1+-18((*% ! ('#&!,'6(%8H#&.&!9#& .&!$'!
[(+.$21'&%"'(17%(2,*1/*$6 &\ #,+?&3
¥ US)1&*%!,+-1(‘#&.).&+&9,2*&!1%(1./&%6!-(1+('1#, &'#$%!&))&/'3NUS()1&*%! . &/</*&!/,. 2 (+]
$(:$-&)'H#,19,%! &I&+*<ISHI'HE! '6(%BHE. B3
¥ "H&.&!,.&!(H#&.1&+:$.(+6&+' *18.(2*&6%!,%%(/$, &-195'#!-$))&.&+'1) 11&*%3
LK F(10<%>*1;(>>114>Al#%!31<*%0<>1*<#*'('<'%!01/101**(>10<%>*1(0!;%!&34!@/1;!%41<@="!10!'=¢
C%&!Q.&%&+",'$(+I'R>*$-&2BI(!. & 65+-1%'1-&+'Qol#&!8.(2*&6%!,%%(/$,'&-19$'#!6,55+7!
&', +(*).(BY/(+172.,.$+! +-1$+".(-1/&I'#&6!' (1), $&'<!()12$()1&*/.(8%3 I
QKF(10<%>!&/17!A(Ya:+ Q&K' 1-&+'%0!*((5!,'1>*$-&! 1, +-1-$%/1%%!"#&!) (**(9$+2!=1&%'$(+% @
¥ M#,'1$%!128&$+?!/(68,.&-NI"/$+2 (Uh*7+" / $10#)$0+>6(&"+2 (" $#) (6+/ (SN SOTE* 2+ (+
/97" (3 (2 /H4$ (!
¥ M#',.&!18&.&++$,*%!,+-1 ++1 *UNHE&E) (B (#5+>6(& "/ ("+0*4&* "+2* 2 >6%" $64:0)t
O5#)&<t"/$t1)&" $#IHL/ $47* 283 (FFTH* 21 / B)tt** "Uht) &+ * / $t>#) & <!+0&&5 (B (HS+>6 (& Yot
'/ ("10*10)$t?7* 2>08" $i4+05#)&<+" /$t 1)& " $#+ (&0+&$S0+ *+3$>0( & $OtS (?/+4$ (#!!
¥ D(&I'#,TH&I<$&*-%!,.&!-$))&.&+'I$+IDS/HE?,+!,+-IM$%/ (+%$+!-1&!" (1-$) Mol &+/&
2&'9& &+ #&1%($*!,+-19&, " #&.I$+I'#&!'9(18*,/&% 3! (.1&,/#!18* /& TI90#$/#!].(8!?$: &% '#&!
2$278&%' | <SRN 88N /$+7*#8&+4)$H0% L $6$+3)<<h* 11X * 1 $A$#0) & 1 )2/)< (& /$t
0 )%2(&" /5% <# (Hird) $0$01 2 %48+ / (4" / $7*#&4H]
¥ M#',.81%(6&!.& %(+,2*&!,+-1%1 %P *&!%/&+,.$(%!)(.1?.(9$+?12$() 1&*!/.(8%N!!
1)?/)<(&U*&?$+" / $t>#)2$+*T+3)* 2 (Wt )t /)< /1$&*5< /04T (A2 Sttt 7> 560+ <#* 1+2)%? (&" /St
)&N" S(O*TH2*#8I40&H(* 1L (OF)"+>#* 3 (3642 (FHM 2 *#$+7)& (&7?) (BUS&NIS+ " *+<t* 1+7*#&+ (&O+5% S+
Y/ S<HO&tTHHTF*0t (80 /S *@SHT*HS" / (&F61+0&3*" /1" (" $+" 7S4S+ 2 (43St (B (Wt* / ("4
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(BB <X O1$&*5</+ * i (ST 0 HxSh$ 2% 8> 2)2 (604+ / (+2*560+3$+SUSOT 8+ / Bt
(6" $H&(C)aSH24>H!!

UK-<22(4@!(13>>I<HAIAL</1*'3'%V!:=(&=10<%>101/IA1</1&3/1=3*I'=%!>%3*1(273&'114!'=%)!
%4)(/142%4' PW<*(0A1</134*;%/KH,:&!%'1-&+'%!9.$'&!.&%8(+%&%!"('#$%!=1&%'$(+3!
F*&.+,'$:&*<71<(1!/,+! @$:&!'#&!8.&'&%' 3N F+%9&.%!9$5**1-&8B&+-1(+1<(1.1%(/,'$(+311Z+18* /&%
9$'#I* . 2&!,6(1+'%!()!.&+8&9,2*&I&*&/" . $/$'<IRVL/#! Yol#<-.(&*&/' $I$'<I$+'H&!+(. HI&%'S
8&*&[' . $I$'<I6$?#'12&!'#&!,+%98&.311UB()1&*%!,.&IR(.19$**12&S!,1.&, % (+,2*&! ¥ &.+,'$:&!" (1) (%% $*!
)1&*%!$+I'H&I6S--*&I)'H&!(1+'.<IO#H&.&!'#&!8* +'12$(6,%%!- (&% +('1+&&-"(12&!".,+%8(.'&-!
:&.<1),.I'(12&16,-&!$+'(1&'#, +(*311 Z+1%(6&!8*,/&%19#& . &) (Y Y S VRIS '#& (+*<!
&J(+(6%/,**<1:$,2*&1(8'S(+71&*&/" . $/$'<!6,-&)).(6!+,'1.,*I?,916,<12&/(6&!"#&!28%' (8'S(+3!

XK O=3"11'=%/1(401/23'(14!;1<>91#%!=%>70<>!(419%'%/2(4(4@!%4)(/142%4'35G2B3&'P
1'=%/1(401/23'(14!191!A1<!4%%9!'119%'%/2 (4% ;=(&=10<%>11/1 96 A LKBANHM<*'3(43# 3P
Z'1$%!$68(.',+'1'#,'1%'1-&+'%!.& *$C&!'#, 'H#&<#,: &I+ (19&$?#&-! **I()'#&!),/'(.%3!H(9!-(&%)!
#&1,2.$/151.&!()!&, /#1250 1&*/.(8!,)) &/ ' #&I&+:$.(+6 &+ NIIM$**1),.6&.%12&!,2*&!'(16,5&! !
*$:$+212.(9$+212$()1&*1/.(8%N! Q& (*& AB'$I$H 161+ $8*&!8*,/&%3!1 2% ' #&&+:$.(+6 &+, *!
$68,/'1()!&;".,/'S(+!).(6!&,/#18*,/&!.&*,'$:&*<1%$6S*, . NIVE?#'1+(97!'#&.&!,.&+Y':&.<!6,+<!
(8'$(+%!)(.!8&(8*&19,+'$+?1&*&/".$/!/,. %3 H(9'$%! #, " /#,+2$+?N!!H(91=1$/5*<!,.&!9&!1%$+?!
18I'#&!1)(%%$*1) 1&*%!HH&.&+'1,.&,%N!!

I
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