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Foreword
Read a message from our founder, Bill Gates, 
about the state of the energy transition and 
why he’s optimistic about the road ahead.
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Electricity
A zero-carbon world won’t be one where people use less 

electricity, but more. Find out why in this section as we 

explore the latest advancements in renewable energy, 

electrical transmission and storage, and nuclear power.

1

29% of Global Greenhouse Gas Emissions
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An illustration of a Malta 

energy storage site



���
	�������
����������



*0,0'�$$+#)&!0,)+ ")%��0)0$0��'����+)�' %)

� $�')�,.)&�,.)� &0'#)+ ")�0�)��)&!0,)�!0+)

���0)��#)",$0��)+ ")��,)�� '0)��)� ')�, �!0')��%0�)

�!����)&!+)�� '��0)�) ,0) �)�!0)-���0��)

�!�$$0,�0�)�!0)& '$.)���0�)�,)�!0)0,0'�+)

�'�,���� ,)�)!��)-00,)�"�!)�)���,����,�)�'0�)

 �)�,�0��%0,�)� ')�'0���!' "�!)/,0'�+)�,.)

�,, ��� '�)�!' "�! "�)�$�%��0)�0�!�)����)�0,�'�$)

� )-"�$.�,�)�)�$0�,)�,.)'0$��-$0)�'�.�)�,.)��)��)

�0+)� )�"$�$$�,�)�!0)�' %��0) �)'0,0&�-$0)

0,0'�+)�)0,�"'�,�)�!��)��)��,)-0)�� '0.)� )�!��)

����)����$�-$0) ,).0%�,.�(

7645312

[0�0�'�!0'�)�'0)� ,��,"�,�)� )& '�) ,)&�+�)� )0C�0,.)�!0�')."'��� ,)�,.)%��0)�!0%)% '0)� ��)

0K0����0�)�"�)� %0) �)�!0)% ��)0C����,�).0�0$ �%0,��)&0��0)�00,)!��0)� %0)�,)$ ,�:."'��� ,)

0,0'�+)�� '��0)9D8/@;)�0�!, $ ��0��(

�������p�h
����
ol�����e�p��kj��
k���jq���h�p�h
����gp��d�c�
gcg���
gp���
hb	��ej���
g�p_���gd����gp�
��c��hdh	���jp�go^
hq���g��

�c������j
pl�g��gp�p�gdd�g�c
��ged��
�\^��pgq�_t

��6453���251~}{�

6z25y4|z464x4�63�w�w2��



�!����!�����!���!����!
����!�	!������	��!��!����!

��
	!��!
���!�	���
��!���	
����!������	�!�����!�	!�!
�	�!
��!
�!�
��	!�	�	
���	!	�	���!
��
!��
	��!
��
�	�!
�	�	!
�	!���!����
!�������!��!
�	!
���!����
!
���
����!���
��!�	����	!������	�!��!
�	!�	�!
����	��	�
!��!��	�!�	��!��

	��	��!���!
�	�	!��

	��	��!
�����	!
���!��!�������
�!���!�	!���	�!��!���!
�����	�!���!�
��	�!���!�	���!�	���	!
�	���	!
����	�
	�!����!��
�!	�	���� 

92K@>2=::KEDK@-<@>4<87@58C<@K31KE<-HK@84@;=E0.=>80?K@2,*?4DKE@(-82408@

K;-88-ED@>=?)4E@*-43-*K@&%GFB7@A4?80E=8K:,@82K?K@=?K@482K?@(=,<@4.@

1?4*0>-ED@'$J+@8K>2E4:4D-K<@#@;K>2=E->=:/@82K?;=:/@>2K;->=:/@=E*@

K:K>8?4>2K;->=:@;K824*<@82=8@>=E@41K?=8K@.4?@=8@:K=<8@"I@240?<6

GEK@1?4;-<-ED@>4;1=E,@-<@YiZUi/@(2->2@8=bK<@K:K>8?->-8,@.?4;@82K@D?-*@

=E*@>4EHK?8<@-8@(-82@=@2K=8@10;1@84@82K?;=:@KEK?D,@),@>?K=8-ED@=@

8K;1K?=80?K@*-]K?KE>K7@92K@2K=8@1?4*0>K*@),@82-<@1?4>K<<@-<@<84?K*@-E@

;4:8KE@<=:8/@(2-:K@82K@>4:*@-<@<84?K*@-E@=@>2-::K*@:-_0-*@=E8-.?KKQK@

>44:=E87@X2KE@82K@D?-*@EKK*<@14(K?/@82K@8K;1K?=80?K@*-]K?KE>K@-<@

>4EHK?8K*@)=>b@-E84@K:K>8?->=:@KEK?D,@),@=@2K=8@KED-EK7l

����@������@2=<@>4;K@01@(-82@=E482K?@;K824*7@A40E*K*@),@82K@.4?;K?@

2K=*@4.@9K<:=C<@<8=8-4E=?,@KEK?D,@<84?=DK@1?4D?=;/@-8@<84?K<@K:K>8?->-8,@

.4?@01@84@"II@240?<@-E@(2=8C<@bE4(E@=<@=E@-?4E�=-?@)=88K?,@82=8@>4EHK?8<@

-?4E@-E84@?0<8@=E*@82KE@?KHK?<K<@82K@1?4>K<<@4E@*K;=E*y

���� � �

« ¨ ­ ¬® ® § ¥ ¤ ¨ ­ ¢ £ ©®¨ ­ ¤ ¨   ¡ ¥ � ¨ ¦ � § ¥ ª¤



An Illustration of Form 

Energy’s Battery One Facility
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Green and red aurora over 

a field with power lines
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A nuclear fusion reaction
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Manufacturing
There’s no path to net zero without improving how we build 

things. In this section, we discuss the challenges and 

opportunities of changing the way we make cement, steel, and 

other materials that make up our world.

29% of Global Greenhouse Gas Emissions
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A modern, stationary 

concrete batching plant
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Agriculture
From rice to cattle, what we eat has a major impact on our 

climate. This section explores new ways we can feed the world 

without contributing to emissions.

20% of Global Greenhouse Gas Emissions
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A dried-up rice paddy in 

southern China
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Cows feeding in a barn
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A herd of cattle
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An aerial view of a corn 

field
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Transportation
From electric vehicles to sustainable aviation fuel, our modes of 

transport need to change rapidly to achieve our net-zero goals. 

This section looks at the barriers and breakthroughs in 

modernizing how we get around.

15% of Global Greenhouse Gas Emissions
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A large truck driving 

through the desert
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An a�r �a� v ��w of an op�n-p �t 
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86@9#<@/4<@30.1-(@&#1++<-0<7:@($7&"77<(@$-@

9#$7@.<=*.9!@9.1-7=*.919$*-@$7@9#<@*-+;@*-<@

5#<.<@=<*=+<@#14<@9*@+"0@9#<$.@<-<.0;@

1.*"-(@5$9#@9#<) @�#<@=.*�+<)@$7@9#19@2@17@

61.@17@=*5<.@7*".&<7@0*@2@$9�7@#1.(@9*@/-(@

7*)<9#$-0@�<99<.@9*@+"0@9#1-@017*+$-< @'9�7@

7#<+6@791�+<!@&#<1=!@1-(@<-<.0;@(<-7< ?>

%<.@01++*-!@017@&*797@1�*"9@17@)"&#@17@

�*99+<(@519<.@1-(@=1&�7@)*.<@<-<.0;@9#1-@

1@79$&�@*6@(;-1)$9< @�#<@�<79@+$9#$")�$*-@

�199<.$<7!@�;@&*)=1.$7*-!@&*-91$-@,�@9$)<7@

+<77@<-<.0;@=*"-(�6*.�=*"-(!@)<1-$-0@

9#19@9*@0<9@9#<@71)<@1)*"-9@*6@<-<.0;@17@1@

01++*-@*6@017!@;*"�++@-<<(@�199<.$<7@

5<$0#$-0@,�@9$)<7@#<14$<. ?

LHGIMFCEFKDJBFEA

[HJTTJBMCKQBPGJBFIZCGPCGCTQIP

q�~yvwy{tyw~vz~y~v|pgouyvnl�~yrtkgj|twy~kv~yottmy~lymzgrty|loutzy

mgw~vojtwyvomyjvzziyktvrgtzy|lvmwy~kvoyvyhv}g|iywtmvo�y~ktyzv~glov|tyhlzy

nv~~tzgtwynztvpwyml{ofyeoyt|tj~zgjyjvzuly~z�jpyjvdvn|tylhymzgrgouycssy

}g|twygoyvywgou|tyjkvzuty{l�|myottmy~lyjvzziywly}voiynv~~tzgtw�yg~y{l�|my

kvrty~lykv�|y�bay|twwyjvzulfyeomy~kv~_wywvigouyol~kgouylhywkgdwy~kv~y

ottmy~lyw~viyv^lv~yvomyd|votwy~kv~yottmy~lyw~viyv|lh~fx

]llmyot{wygw�y~z�jpgouyvomyvrgv~gloyvztyjkvougoufyeykguktzydtzjto~vuty

lhy^guk~wyvztywklz~�y{kgjky}tvowy}lzty^guk~wyjvoyntyt|tj~zg\tmylzy

kimzluto`dl{tztm�ytwdtjgv||iyjvzuly^tt~wyvomyztuglov|ydvwwtoutzy

~zvrt|fyeomy~z�jpwyvzty}lztyrl|�}t`|g}g~tmy~kvoy{tguk~`|g}g~tmy~ktwty

mviw�y}tvogouy~ktiyjvoy�wty}lztylhy~ktgzy{tguk~`jvzzigouyjvdvjg~iyhlzy

nv~~tzgtwf

������
���
��������
������
	
����
���	���
������
�
��������������
�����������

���	��
��
�������
��
�
�	
���



A close-up shot of 

liquid fuel
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qaLo[MjnYL^robrdnrioOnjoLc^eYpLiod_o`LppmYn_d]dnrLto]nosLo^roLmOMLpo

pL^tLjZoqaLoVnj]aoUL^od_oY^SRLto`d]ao`drtedpp_oYjntMSdrQoSpL^ro

LpLS]jdSd]To]noYn`Ljo]aLoaTtjnQLrm_Ypd]]drQoLpLS]jnpTCLj_io^rto[MjnYLP_o

S^jsnroYjdSdrQo_SaLeLod_o^roLc]j^oOnjSLoYM_adrQotn`ro]aLoKjLLro

JjLedMeoOnjo_M_]^dr^spLoOMLp_ZoVn ìoOMLpo_MYYpdLj_oeM_]oLr_MjLo]a^]o]`no

YLjSLr]onOoOMLpoe^tLo^I^dp^spLo^]o[bo^djYnj]_od_oUgNodrohkhFZoqad_ojd_L_o

]nohklodrohk\ko^rtoEklosTohkFkZo\FlonOoOMLp_oeM_]o^p_nosLo_Tr]aL]dSo

OMLp_io`adSao^jLoe^tLoM_drQoS^Y]MjLtoDHGoLed__dnr_iosTohkFkX

BL^r`adpLio]aLobrd]LtoU]^]L_oAj_]o]jdLto]no]^SRpLoSpL^roOMLp_oOnjo

Y^__LrQLjoILadSpL_o]ajnMQao]aLoSjL^]dnronOo]aLof@LrL`^spLoNMLpo

U]^rt^jt?odro]aLoL^jpTohkkk_ZobrOnj]Mr^]LpTio]ad_oYnpdSToa^_orn]oTdLptLto

_dQrdAS^r]oLed__dnr_ojLtMS]dnr_odro]aLo]j^r_Ynj]^]dnro_LS]njo^rtoa^_o

O^dpLto]nodrSLr]dIdCLo]aLoYjntMS]dnronOodrrnI^]dILopn`mS^jsnropd>MdtoOMLp_W

�||�}��{�z~xy�wv�u~x{�
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Buildings
Heating and cooling our homes and workplaces takes a lot of 

energy. This section details the latest innovations that will help 

decarbonize the spaces we occupy every day.

7% of Global Greenhouse Gas Emissions
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]TZWNZPMKIWJKRIJIWGPMIRZUQFIVEQIGPQKICQIOTZWNIRGNJBICZWWIWZXQWBIKRZWWI

OQIQUZRRZPMIAJHOGPINZGDZNQI@?\[>IWGPMIJYRQHICQ=HQIMGPQFI<KICQI

PGRQNIZPIREQIKRQQW:AQUQPRIAEJ;RQHSIZRIRJXQKIJIWGRIGYIAJHOGPIRGI

AGPKRHTARIREQUFI]TRIZRIJWKGIRJXQKIJIWGRIRGIG;QHJRQIREQUFIVEJR=KICEBI

CQIPQQNIRGIUJXQIREQUIYJHIUGHQIQPQHMBIQLZAZQPRIJPNIQWQARHZ9QNF

?GGWZPMINQUJPNIZKIHZKZPMIHJ;ZNWBFI\YIREQI9qQIOZWWZGPI<:?ITPZRKI

QD;QARQNIRGIOQIZPIG;QHJRZGPIJHGTPNIREQICGHWNIOBIgxcxSIHGTMEWBI

bxaIEJqQIJWHQJNBIOQQPIZPKRJWWQNFI_QIEJqQIREQIRQAEPGWGMBIRGI

NQAJHOGPZlQIREZKIOGGUIOBITKZPMIUGHQIQLZAZQPRI<:?ITPZRKIJPNIEQJRI

;TU;KSI;WTMMZPMIWQJXBINTARKSIJPNIAEJPMZPMIGTRIKZPMWQ`;JPQI

CZPNGCKSIOTRIUJKKINQ;WGBUQPRIZKIJIAEJWWQPMQFI]TZWNZPMKICJKRQIJI

WGRIGYIQPQHMBF

�

¥GZPMIYGHCJHNSIOQEJqZGHJWIAEJPMQKICZWWIOQIXQBIRGINQAJHOGPZlZPMI

REZKIKQARGHFIVEQIRQAEPGWGMBIZKIEQHQIJPNIREQI¥HQQPI�HQUZTUKIJHQI

WGCQHIREJPIYGHIGREQHIMHJPNIAEJWWQPMQKFI�GCICQIPQQNI

MGqQHPUQPRKSIAGH;GHJRQIOTBQHKSIJPNIGREQHIAGPKTUQHKIRGIOTBIZPF
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Aerial view of Barcelona
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MQHO:HE8<2O<CHOJ9O<OD78KE82CO82OAH4O3JN=O180/O8;O.GO

/H<N;OJKE@OI2OF7NJ,H6OJ*HNOL'-OJ9O0JE</&;OD78KE82C;O

48KKO;08KKODHO;0<2E82CO82O5G'G6O<2EO0QHO:<%JN80/O4HNHO

D78K0ODH9JNHOH2HNC/OHB8$8H20O;0<2E<NE;OHP8;0HE?

#J820O8;6OD78KE82C;OK<;0O<OKJ2CO08:H@OMQHOD78KE82C;OJ7NO

CN<2E,<NH20;O$J2;0N7$0HEO<NHO;08KKOH:80082CO1)(O

0JE</@O+2EO0QHOJ2H;O4HOD78KEO0JE</O48KKOK8=HK/O=HH,O

H:80082CO1)(OKJ2CO<90HNO4H&NHOCJ2H>

MQ8;O8;O<O:<%JNO$K8:<0HO$Q<KKH2CH@Or78KE82C;O<$$J720O9JNO;H*H2O,HN$H20O

J9OCKJD<KOH:8;;8J2;6O<2EO0Q<0&;O%7;0O:H<;7N82COJ2b;80HOH2HNC/O7;<CH@O

M<=H2O0JCH0QHNO480QO;J7N$HOH2HNC/O]8@H@O0QHO0J0<KO<:J720OJ9ON<4O97HKO

2HHEHEO0JOJ,HN<0HOD78KE82C;6O82$K7E82CO0N<2;:8;;8J26OEHK8*HN/6O<2EO

,NJE7$08J2OKJ;;H;cO<2EOH:DJE8HEO$<NDJ26O0QH/O<$$J720O9JNO

<,,NJP8:<0HK/OYG-OJ9OCKJD<KO1)(OH:8;;8J2;6O4Q8$QO:<=H;OD78KE82C;O0QHO

K<NCH;0O$J20N8D70JNOJ9O<KKO0QHO;H$0JN;O4H&*HOE8;$7;;HE?

r70O;82$HO4H&*HO<KNH<E/O$J*HNHEO0QHO:<%JN80/OJ9OH:DJE8HEO1)(O

H:8;;8J2;O$<7;HEOD/O7;82CO$H:H20O<2EO;0HHKO82OD78KE82CO$J2;0N7$08J26O

4H&NHOCJ82CO0JO9J$7;O0Q8;O;H$08J2OJ2O0QHO$<NDJ2O9JJ0,N820OJ9O[ZV�}�kUTO

QJ:H;O<2EOD78KE82C;?

MQNJ7CQO<8NO$J2E808J2HN;6O97N2<$H;6O<2EO4<0HNOQH<0HN;6OQH<082CO<2EO

$JJK82CO0JE</&;OD78KE82C;O$J2;7:H;O<OKJ0OJ9OH2HNC/O<2EOH:80;O<OKJ0OJ9O

1)(O82O0QHO,NJ$H;;@Or78KE82C;O<K;JO4<;0HO:7$QOJ9O0QHOH2HNC/O0QH;HO

EH*8$H;O,NJE7$H@O)7NO;0N7$07NH;O<NHOH;;H208<KK/OKH<=/O$J20<82HN;6OSKKHEO

480QO;82CKHb,<2HO482EJ4;O<2EO7282;7K<0HE6OKH<=/OE7$0;O0Q<0OKH0OH2HNC/O

J70@OI2O9<$06O<;O:7$QO<;OYG-OJ9OQH<0HEOJNO$JJKHEO<8NOKH<=;OJ70OJ9O0QHO

0/,8$<KOD78KE82C>
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An illustration of HVAC 

units
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Several floors of windows 

on an apartment building.
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A bedroom in a modern home
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Discovery
Where do climate innovators and innovations come from? 

This section details the work Breakthrough Energy is doing 

at the discovery stage.

How Breakthrough Energy Works
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A cohort of BE Fellows
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Development
How do we turn great ideas into great companies? This 

section details the work Breakthrough Energy us doing at 

the development stage.

How Breakthrough Energy Works
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A hydrogen electric powertrain 

developed by ZeroAvia for zero-

emission flight
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Deployment
How do we help innovators get their tech out in the world at 

scale? This section details the work Breakthrough Energy is 

doing at the deployments stage.

How Breakthrough Energy Works
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Policy
This section looks at how Breakthrough Energy is 

supporting policy-making around the world.

How Breakthrough Energy Works
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A carbon removal facility
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D1AF;;BAFTM144BJRTAPT?FYF;P4T,P<FDATQ1<=PJT4<P:FQADT1J?TFJDE<FTA[FT

Q<F?B=B;BAITP,TQ1<=PJTQ<F?BADVT[1<JFDDBJRTA[FT4P9F<TP,TLOTAPT=EB;?T1T

MP?F<JVTDQ1;1=;FVT1J?TA<1JD41<FJATQ1<=PJTM1<8FA6
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PZXSQNUQXKISNFSXUTGUXXRXWSWGRXQISBGRSQBKI>RXS

OHLJESGASAG?K<X;S:XSIB9XSQBRVNUSWGRXQI<8SFRN?S

IZXSBGRSBUWSAINRXSGISABFX<8S>UWXRTRN>UWS

KXR?BUXUI<87S6NSRGA9SNFS4G<W2RXASNRSINRUBWNXAS

QN?GUTSB<NUTSBUWSRX1XRAGUTSB<<SNFSN>RS

KRNTRXAA7SLUWS>U<G9XSUBI>RX-VBAXWSRX?N1B<=S

IZXSVXUX2IASNFSHLJSBRXSZGTZ<8S@>BUIG2BV<X3SGUS

NIZXRS4NRWA=S4XS9UN4SXYBQI<8SZN4S?>QZSJ0/S

4XDRXSK><<GUTSN>ISNFSIZXSBGR5

MIDASB<ANSKXR?BUXUI7S0UQXS4XSGU,XQISJ0/SGUINS

IZGUTAS<G9XSQNUQRXIXSNRS>UWXRTRN>UWS

RXAXR1NGRA=SGISAIB8ASIZXRX7S0RSGUSQ<G?BIXS
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