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POWERING DOWN
ON CARBON EMISSIONS



6LQFH WKHUH LV QR VWDQG DORQH VROXWLRQ D VI\QHUJLVWLF
FRRSHUDWLRQ EHWZHHQ GL®HUHQW DUFKHW\SHV LQGXVWULDO
FRPSDQLHV DQG H[WHUQDO SDUWQHUV RSHQV WKH GRRU WR
DQ HQRUPRXV FDUERQ UHGXFWLRQ SRWHQWLDO )RU H[DPSOH



THE CURRENT STATE
OF THE CLIMATE BATTLE

"RUOGZLGH FRPSDQLHV DFURVV LQGXVWULHYVY DUH XQGHU
SUHVVXUH WR DFWLYHO\ SXUVXH D UHGXFWLRQ RI WKHLU FDUERQ
IRRWSULQW 7KH LQGXVWULDO VHFWRU DFFRXQWYV IRU SHUFHQW
RI DOO JOREDO FDUERQ HPLVVLRQV DQG WKXV SOD\V D PDMRU



7KLV LV DQ RSSRUWXQLW\ IRU XWLOLWLHYV
accelerating the path to zero-carbon already today.

8WLOLWLHY ZLOO OLNHO\ EH WKH OHDGLQJ
WR VDWLVI\ WKH LQFUHDVLQJ GHPDQG IRU
HQHUJ\ DQG WKH HPHUJLQJ QHHG IRU HPLVV
WHFKQRORJLHYVY ,Q RUGHU WR EH VXFFHVV
FKDOOHQJLQJ HQYLURQPHQW XWLOLWLHV
FDUERQ LQWHQVLW\ RI WKHLU H[LVWLQJ R®
hand and expand and reshape their business in the

QH[W GHFDGHV RQ WKH RWKHU KDQG :LWK WK
customer needs can be met and at the same time

VLIQL FDQW HFRQRPLF SRWHQWLDOV FDQ E

7KH UHTXLUHPHQWY DQG QHHGYVY WRZDUGV H
YDU\ DFURVYVY LQGXVWULHY DQG UHJLRQV 7k



REDUCING CARBON EMISSIONS
SECTOR BY SECTOR

The analyzed industries consist of several main sectors. INDUSTRY SECTOR
+RZHYHU WKH VHFWRUV GL®HU KLJKO\ UHJDUGLQJ WKHLU
processes and products. For example, the iron and steel
sector only includes the casting and manufacturing of Ironand Steel
basic iron and steel, while the machinery sector consists Casting and manufacture of basic
RI D ODUJH YDULHW\ RI GL®OAHUHQW SURGXFW/dnandNteel DEULFDWHG
metal products, computers, electronics and optical

products. Except for the non-ferrous metal and ~ machinery

sector, all sectors require more heat than power input. Chemical and petrochemical  __________ | W W W Y - @-( - )+

Even though the shares of heat and power input are
mostly similar, the properties of the required heat input
vary considerably. Most energy intensive sectors also

Manufacture of chemicals, pharmaceuticals,
chemical, medicinal chemicals and botanical
products

UHTXLUH VLIJQL FDQW SURFHVV KHDW )RU H[DPSOH PRUH WKDQ

80 percent of the iron and steel sector’s heat demand
is used for heating processes that go well beyond 500
degrees Celsius. In contrast, the paper pulp and printing
industry mostly requires temperatures between 100 and
200 degrees Celsius for their processes.

The machinery industry mainly uses their heat input
for space heating and cooling purposes. The heat
requirements, industry processes, and the economic
viability of renewable technologies are considered

in assessing the potential to switch to zero-carbon
electricity and heat. Switching to renewable heat is
more complex in general than switching to renewable
power. This applies especially to sectors with high heat
levels. In paper pulp and printing however the potential
to switch to renewable heat is higher which can be
deduced from the fact that carbon neutral heat has a
share of more than 50 percent already.

Non-metallic minerals ..

Manufacture of non-metallic mineral products
(mainly cement, glass and ceramic)

Non-ferrous metals .

Casting and manufacture of basic precious and
other non-ferrous metals (mainly aluminum,
copper, zinc)

MaChiNerY .

Manufacture of fabricated metal products,
computer, electronic and optical products,
electrical equipment and machinery

Food and tobacCo

Manufacture of food products, beverages and
tobacco products

Paper pulp and printing ..

Manufacture of paper and paper products;
Printing and reproduction of recorded media




FOUR STRATEGIC
PLAYINGIELDS

7KHUH DUH VHYHUDO RSWLRQV IRU UHGXFLQJ HQHUJ\ UHODWHG
carbon emissions in the industrial sector. On the one

KDQG WKHUH DUH R®HULQJV IRbHafRdyUERQ QHXWUDO KHDW
HOHFWUL FDWLRQ RI KHDW ELRPDVV andhydrogen IRU

KHDW JHQHUDWLRQ 2Q WKH RWKHU KDQG WKHUH DUH FDUERQ
QHXWUDO DQG DXWRQRPRXV V\VWHPV IRU HOHFWULFLW\ %HVLGHYV
WKH WHFKQRORJ\ HO GV waste heat recovery as well as

system integration cover measures that increase

HQHUJ\ HxFLHQF\ XVLQJ ZDVWH KHDW HLWKHU IRU RWKHU
KHDWLQJ SXUSRVHV RU IRU SRZHU JHQHUDWLRQ 7KH ODVW
technology group is carbon capture and utilization or

storage (CCU/S) which aims to capture emerging carbon
HPLVVLRQV LQ RUGHU WR IXUWKHU XWLOL]H RU VWRUH them.






Bridge technologies play a major role in a short-term

perspective but have a decreasing priority in the  long-

WHUP 7KLV DSSOLHV WR WKH XVH RI VXVWDLQDEOH biomass

IRU KHDW JHQHUDWLRQ 7KH WHFKQRORJ\ LV YHU\ PDWXUH DQG
implemented in various examples across industries.

%LRPDVV RULJLQDWHYV IURP D YDULHW\ RI VRXUFHV ZKLFK

LQFOXGHYVY RUJDQLF UHVLGXD O Wuniclpadc XVWULDO ZDVWH DQG
solid waste.

PROPERTIES OF CARBON-REDUCING TECHNOLOGIES



Iron and Steel

&DVWLQJ DQG PDQXIDFWXUH RI EDVLF
iron and steel

Chemical and petrochemical
ODQXIDFWXUH RI

FKHPLFDOV SKDUPDFHX

FKHPLFDO PHGLFLQDO FKHPLFDOV DQ G botanical
products

Non-metallic minerals

ODQXIDFWXUH RI QRQ PHWDOOLF PLQHUDO SURGXFWYV
PDLQO\ FHPHQW JODVV DQG FHUDPLF

Non-ferrous metals

&DVWLQJ DQG PDQXIDFWXUH RI EDVLF SUHFLRX

V DQG
RWKHU QRQ IHUURXV PHWDOV PDLQO\ DOXPLQXP
FRSSHU ]LQF

Machinery




Carbon neutral

CORHECHNOLOGY

7KH SOD\LQJ HOG &RUH 7THFKQRORJ\ RRYHUUW/ XWREORQRDIROD SUREDEO\ QRW EH HTX
solutions that play a major role in the short-term as well DV LQ RWKHU VHFWRUYVY VLQFH WKH UHODW
DV LQ WKH ORQJ WHUP LQ UHGXFLQJ WhHeldnérgy@ix 5wkt &hdl tedhDolo@id? (ke hydrogen
HPLVVLRQV 7KLV DSSOLHV WR SRZHU BXWERBRE \ZWHEORKXFIKUIRIFDQ@ WKH IXWXUH 1H
VROXWLRQV IRU FDUERQ QHXWUDO SR ZAkttdrsIsHaIH ndDhé/re&le@ted3R their Blectricity demand
DXWRQRP\ HYROYHV RYHU WLPH DQG Li¥highkrHabdsluiRe Wdinm&dnd is Gkiltolin@grdaRe by at
partial autonomy and high autonomy. Partial autonomy OHDVW SHUFHQW LQ D ORQJ WHUP SHUVSH
GHVFULEHY D VHWXS LQ ZKLFK FRQYHQWLRQDO HOHFWULFLW\ IURP
the grid is supplemented by locally generated zero-
carbon electricity while the grid still serves as the major LEVELIZED COSTS OF ELECTRICITY
HOHFWULFLW\ VRXUFH ,Q WKH FDVH RI KLJK DXWRQRP\ PRVW RI
WKH HOHFWULFLW\ LV VRXUFH @lettddty?» ORFQ@ OV KHWRIPRXBR@ KH PDWXULW\ RIpiit&k H WHFK
JHQHUDWLRQ &RQVHTXHQWO\ KLJKO\RD*XVWRE® RWRREKVWAROHDQHUIUDQAWMRQ DUH PDMRU L
GR UHTXLUH VWRUDJH DQG ORDG PDQDNRCRRWWRKHWXEGY SRWHQWLD @utBdo@yHFHQW UL
WKH FRVW RI UHQHZDEOH HOHFWULFLW\ PX\
RQH RI FRQYHQWLRQDOO\ JHQHUDMHG HOHFV
PROPERTIES OF CARBON-REDUCING TECHNOLOGIES RI HOHFWULFLW\ /&2( LV D FRPPR@ePHDVXUL
IN DIFFERENT SECTORS DYHUDJH QHW SUHVHQW FRVW RI HOHFWULF
D JHQHUDWLQJ SODQW RYHU LWV OLIHWLPH
,Q WKH VKRUW WHUP SDUWLDOO\ DXWRE@ERPRRY RROIWWQRWY \DAROHOH UHQHZDEOH HC
highly relevant in all industry sectors as this technology WHFKQRORJLHV LV GHFUHDVLQJ FRQVLGHUD
LV UHDG\ IRU LPSOHPHQWDWLRQ WKHWKHAXBZHRILOREDW BKRWRWROWDLF 39 WHF
UDWKHU ORZ DQG WKH SURFHVV FRQWEQRKYWUY LV SHRIW HHQNG DRI UHGW R ZKLOH V
$V VWRUDJH WHFKQRORJLHY HYROYHZLQ ® SRZHUWHQP WVDLWEZRQ GURS®RRMG E\ URX
high autonomy will slowly replace partially autonomous JROORZLQJ WKLV WUHQG UHQHZD&E®HH HOHFYV
VROXWLRQV 7KLV WUHQG ZLOO OLNH O \Wwiadaht QydroQeWplkamis QilRpbbBHIYHe RXer or HTXDO
metals and the machinery industry as electricity is the WR FRQYHQWLRQDO HOHFWULFLW\ SULFHV E
PDLQ HQHUJ\ VRXUFH LQ WKHVH VHFW RUWwdom@wiMiKety habeRa@napQirGpadidnidiitidg down
DV ZHOO DV LQ WKH FKHPLFDO DQG SHWKR FLIQ-=CPAWFR 0\ MQBEXVRBRQ IRRWSULQW

© Oliver Wyman



Carbon neutral

INDUSTRY SECTOR

SHORT-TERMPOTENTIAL LONG-TERM POTENTIAL
Iron and Steel

0 6 0 o] o]
___________________ ‘

&DVWLQJ DQG PDQXIDFWXUH RI EDVLF
iron and steel

Chemical and petrochemical Ll ... @
ODQXIDFWXUH RI FKHPLFDOV SKDUPDFHXWLFDOV

FKHPLFDO PHGLFLQDO FKHPLFDOV DQ G botanical
products

Non-metallic minerals

-------- -
ODQXIDFWXUH RI QRQ PHWDOOLF PLQHUDO SURGXEF
PDLQO\ FHPHQW JODVV DQG FHUDPLF

Non-ferrous metals

&DVWLQJ DQG PDQXIDFWXUH RI

_._‘. ____________________ ‘ ..............
EDVLF SUHFLRXV DQG

RWKHU QRQ IHUURXVY PHWDOV PDLQO\ DOXPLQXP

FRSSHU ]LQF

Machinery . N 7 A R

ODQXIDFWXUH RI IDEULFDWHG PHWDO SURGXFWYV

FRPSXWHU HOHFWURQLF DQG RSWLFDO SURGXFWY\
HOHFWULFDO HTXLSPHQW D Q G machinery

Food and tobacco

___________________________________________________________ ‘
ODQXIDFWXUH RI IRRG SURGXFWYV EHYHUDJHYV DQG
tobacco products

Paper pulp and printing

______________ Y
ODQXIDFWXUH RI SDSHU DQG SDSHU SURGXFWYV
SULQWLQJ DQG UHSURGXFWLRQ RI

UHFRUGHG media

® Partial Autonomy

High Autonomy
© Oliver Wyman



DR. ALEXANDERFENZL

(21 &RXQWU\ +HDG
% % 6ROXWLRQV

*HUPDQ\
How can utilities help industrial clients to reduce ,Q WKLV ZD\ WRJHWKHU ZLWK RXU FXVWRP
their carbon footprint today and in the future? VXVWDLQDEOH IXWXUH IRU RXU SODQHW DQ

,Q RUGHU WR SHUVLVW DQG EH VXFFHVRUXFRRODWKHVIXWXUH LW LV

important that companies work sustainably in every

UHVSHFW 7KLY DSSOLHV SDUWLFXO DWHat\is\W ey Wjddt wWheétd BRONH &pddan\

7TKURXJK WKHLU FROODERUDWLRQ ZLWR GXMWH.DOH OIOHUIW GMR UHGXFH WKHLU &:
SUHSDULQJ FRPSDQLHV WRGD\ IRU WKH 2UHR XY UHPHHORBEIRG D VIVWHP IRU WKH UH
WRPRUURZ V QHZ HQHUJ\ ZRUOG ,Q WWKDWZBDb Q@MUY HKGE)XFRH WKH HQHUJ\ FRQVXPSW
WKHP WR VLJQL FDQWO\ UHGXFH WKHYX SHQHPDJNNFHRWW &\ X@GW R SHUFHQW 7KH ¢
&2 HPLVVLRQV DQG DW WKH VDPH WLP®GHRHXW B UWHKDPE OHAHQWLQJ WKH FRQFHS

company‘s operational business runs smoothly. LQ *HUPDQ\ DW WKH 5HDO VLWH LQ .UHIHO
building management system takes over the control
What are key success factors for utilities in this role? RI KHDWLQJ YHQWLODWLRQ DLU FRQGLWL

(21 KDV KLJK DPELWLRQV IRU FOLPDWRROURWHREWERVKDWGSRLQW RQ D &dOIl OHDL
HQHUJ\ HxFLHQW HQHUJ\ VROXWLR Q VcowrBl syfRenUearis-ho® th& e3eCttitity consumption

OLYHV :LWK LQFUHDVLQJ UHIJXODWRURBSWHKWKXKQOBLFRBESDQLARPSRQHQW Y EHKDY
DUH WKHUHIRUH ORRNLQJ IRU QHZ WHERQRUGIOUDWR VUXEXBEBDX\HHRQUWO\ RSWLPL]JH WK
ways to reduce their energy costs in the best possible consumption through intelligent control technology.

ZD\ DQG WR UHGXFH WKHLU &2 HPLVVRRA Wavkity yemeta@yChBv@ b high energy  intensity.
FRQVLGHUDWLRQ RI WKLV ZH XVH LQQRWHKWALKH ORGWVWHBOWKKHGHDO PDUNHW
technologies to design the most economically sensible VLIQL FDQWO\ LPSURYH LWV FDUERQ IRRWSES
DQG HxFLHQW VROXWLRQ IRU RXU % % WXWHWRPRWKY SDUWLFXODUO\ VXiletWdks.OH IRU C

© Oliver Wyman



DR. HANS-JOSEFZIMMER

OHPEHU RI WKH %RDUG RI
ODQDJHPHQW RI (Q%: $*

What technologies will play a role in reducing the
carbon footprint of industrial clients?
,Q RUGHU WR DFKLHYH WKH UHGXFWLRQ WDUJHWY LQ LQGXVWU\ DOO



NICHHECHNOLOGY

1LFKH 7THFKQRORJ\ FRYHUV WHFKQRORJLHYV ZKRVH

implementation is highly dependent on local

FLUFXPVWDQFHY DQG WKH LQGXVWU\ VHFWRUV UHTXLUHPHQWYV
7KHUHIRUH WKH VKRUW WHUPaSULRULW\ LV RQ DYHUDJH

a medium level and slightly increases in a long-term



Carbon neutral

INDUSTRY SECTOR SHORT-TERMPOTENTIAL LONG-TERM POTENTIAL
0o o 0 0 o] 0 6 0] o] o]
Iron and  Steel e TP e
&DVWLQJ DQG PDQXIDFWXUH RI EDVLF
iron and steel

Chemical and petrochemical . @l
ODQXIDFWXUH RI

FKHPLFDOV SKDUPDFHXWLFDOV
FKHPLFDO PHGLFLQDO FKHPLFDOV DQ G)botanical
products

Non-metallic minerals

ODQXIDFWXUH RI QRQ PHWDOOLF PLQHUDO
PDLQO\ FHPHQW JODVV DQG FHUDPLF

URGXFWYV

Non-ferrous metals

&DVWLQJ DQG PDQXIDFWXUH RI

EDVLF SUHFLRXV DQG
RWKHU QRQ IHUURXV PHWDOV PDLQO\ DOXPLQXP
FRSSHU ]LQF

Machinery

ODQXIDFWXUH RI

IDEULFDWHG PHWDO\SURGXFWYV
FRPSXWHU HOHFWURQLF DQG RSWLFD

SURGXFWV
HOHFWULFDO HTXLSPHQW D Q G machinery

Food and tobacco

ODQXIDFWXUH RI IRRG SURGXFWYV EHYHUDJHV DQG
tobacco products

Paper pulp and printing ... Pl
ODQXIDFWXUH RI SDSHU DQG SDSHU SURGXFWYV
B3ULQWLQJ DQG UHSURGXFWLRQ RI

U HE RastGiEh@Ranedin (OHFWUL FDWLFQ6RYWHPWOWHIUDWLRQ
© Oliver Wyman



NEXT GENERATIGBRHNOLOGY

I1H[W *HQHUDWLRQ 7THFKQRORJ\ LQFOXECONAMESWABDIFKEGR WKDW

DUH QRW IXOO\ GHYHORSHG WRGD\ EXNEXD GENERANGNOEGMROXIEY H D V K

D PDMRU LPSDFW RQ FDUERQ UHGXFWLRQ DIWHU IXWXUH

WHFKQRORJLFDO EUHDNWKURXJKY 7KIHX UEEPHMYV WORFWROWINSHWWK\GURIHQ DUH \

Rl &&8 6 DV ZHOO DV WR WKH XVH RIWASRURHIGHW [SIWRGPOAHER Q HOHFWULFLW\ DQG

E\ ]JHUR FDUERQ HOHFWULFLW\ IRU KH DDAGprb@uctiplV H LQIUDVWUXFWXUH 7KH HFRQRPL
RQ FRPSHWLWLYH JHUR FDUERQ HOHFWULF
K\GURJHQ WKH DYDLODELOLW\ RI VXLWDEO

PROPERTIES OF CARBON-REDUCING TECHNOLOGIES D NH\ UROH IRU &&8 6 )J)URP DQ HFRQRPLF St

IN DIFFERENT SECTORS distance between the capturing site and the storing IDFLOLW\
LV FUXFLDO 7KXV LW LV XQFHUWDLQ ZKLF!
Carbon capture and hydrogen technologies have a very HPLVVLRQV FDQ EH VWRUHG YLD &&6 DQG Z

VLPLODU SUR OH UHJDUGLQJ WKHLU SWMRRUWEG OHYEH R SIFBHYPMWDO R&&8 ,Q JHQHUDO
WLPH DQG VHFWRUV 7KH VKRUW WHUPEEWKRWHFKRRBRGURVHIUH WKH &2 SULFH DC
DV D UHSODFHPHQW IRU IRVVLO IXHO\D W R UG KWH WDW HRKHHPDWER QRBLVVLRQ LQWH
GXH WR LQIHULRU WHFKQRORJ\ UHDGLQHWVX@RHAHWDUL QWIKIHRIPHWRGID\ V SRLQW RI Y
VHYHUDO SURPLVLQJ XVH FDVHV IRU KN&H RGIHRM WKHQWHKW LR WMKHIZL OO LaabagHVV WR
JREXVLQJ RQ K\GURJHQ DV D KHDW V Rxutrél idroddckdpbdudt ¥nda@ alternative heavy-

emerging potential in industries with high heat levels. emission product are critical.

&&8 6 KDV D ORZ SRWHQWLDO LQ D VKRUW WHUP SHUVSHFWLYH

7KH IRUHPRVW UHDVRQ LV WKH ODFN TE PAYID QOHYEROGEN HFKQR OR J\

IRU LQGXVWU\ VFDOH DSSOLFDWLRQV DQG WKH KLJK DVVRFLDWHG

LOQYHVWPHQW FRVWY IRU WKHVH WHFKGEBRRIQHY SIRODMWKWRHMWW[W *HQHUDWLR
IURP D ORQJ WHUP SHUVSHFWLYH WK lis@ditrently rior& leddgnidd’l W pu@lid/end @dlitics than

IRU &&8 6 LQ HPLVVLRQ LQWHQVLYH @G XV XIKLIFKVLYLRIKWBXBHUFHLYHG UDWKHL
&2 FRQFHQWUDWLRQ OHYHO LQ WKHLWKHPURYHLR QN IRKIMGDBIRIOHR| QDMWHIR QDO VW
WR WKH LURQ DQG VWHHO FKHPLFDOVX@SRIHWHRMMPLEROUD@QWO\ &KL @

QRQ PHWDOOLF PLQHUDOV LQGXVWULHYV 7KH SULRULW\ RI &&8 6

VRDUV RQ WKH RQH KDQG EHFDXVH WKHUH DUH QR DOWHUQDWLYH
FRPSUHKHQVLYH JHUR FDUERQ WHFKQRORJLHY DYDLODEOH IRU

VHFWRUV ZLWK KLJK KHDW OHYHOV 2Q WKH RWKHU KDQG WKH

IDFLOLWLHY LQ WKH DERYH PHQWLRQHG VHFWRUV RIWHQ KDYH

D OLIHWLPH RI EH\RQG \HDUV ,Q FRQWUDVW WR SURFHVYV

LOQQRYDWLRQV LPSOHPHQWLQJ &&8 6 GRHV QRW UHTXLUH

UHEXLOGLQJ IDFLOLWLHY 7KLV UHVXOWY LQ D KLJK IXWXUH SULRULW\

GHVSLWH WKH DGGLWLRQ bdnparieg.WV RI &&8 6 IRU



Iron and  Steel .

&DVWLQJ DQG PDQXIDFWXUH RI EDVLF
iron and steel

Chemical and petrochemical

ODQXIDFWXUH RI FKHPLFDOV SKDUPDFHXWLFDOV

FKHPLFDO PHGLFLQDO FKHPLFDOV DQ G botanical

® Hydrogen &&8 6






MAG. DR. STEPHAN SHARMA

6SRNHVSHUVRQ
IRU WKH ([HFXWLY H Board
9(5%81' *UHHQ 3IREHU

What are the prerequisites for a successful carbon

6HFRQGO\ DV ZH ZLOO QRW EH DEOH WR U
reduction in the industrial sector?

IRRWSULQWY LQ DOO LQGXVWULHYVY WHFKQC
7KLV LV RXU FKDQFH RI WKH FHQWXU\ &DISKHV K UHWRQUGE PR HFRFRAQLF ZLOO SOD\ D PD

FULVLVY FDXVHG E\ WKH &RYLGclm&8d Q WHFKRQBRQEIWHKKHM OLNH K\GURJHQ IRU LQGXYV
FULVLVY FDQ EH UHVROYHG 7KH SURUHRXILVUIHFHAFO/HDBHFIDMIYHHSDWYX IRU HOHFWULF P
WUDQVIRUPDWLRQ WRZDUGV D GHFDUiBpoQdniH@rtb QG VXVWDLQDEOH

HFRQRPLF VAVWHP 7R LQFHQWLYL]H WKDW WUDQVIRUPDWLRQ
climate emissions need to become globally traded

What experiences did you make in the
commodities based on a worldwide emission database.

implementation of carbon reduction technologies
7KH HPLVVLRQ SULFHV PXVW EH WU D Gfet @dugtddd QaiéhBY HQWO\ ZLWK

D FRPSHQVDWLRQ PHFKDQLVP ZKLFK O@ mauxtGaidisemé&dadeHhigifyHnbotivated to lead

depending on region. WKH FKDQJH LQ WKHLU VHFWRU 7KH NH\ L
HFRQRPLFDOO\ YLDEOH EXVLQHVYV PRGHOV 7
FDVH IRU SKRWRYROWDLF SURMHFWY ZKLFK |
DFURVY DOO LQGXVWULHY YHU\ VXFFHVVIXC
are running hydrogen projects with industrial clients

,W ZLOO EH D PL[ RI WHFKQRORJLHV )IQUWWHRY WIIDHO D) ¢ KSRHXMOURFKHPLFDO VHFV

XVH WKH SRWHQWLDO RI WKH H[LVWLFRIPEARYBWLR QY VDMEUDWHILHY 2QH WKLQJ L
technologies like photovoltaic and storages to optimize

Which technologies will play a major role in the

reduction of the industry’s carbon footprint
in Europe?

the costumer will decide and those industries which are
WKH HQHUJ\ EDODQFH VKHHW IRU LQG XWRMQUADXXQFRXAIMIWRAPIHIIOV KDY H DatMdrdalde DQW FR

© Oliver Wyman



THE NEW ROLE OF UTILITIES

8WLOLWLHY FDQ EXLOG RQ VWURQJ FDSDELOLWLHYV DQG
comprehensive experience in supporting industrial

FRPSDQLHV WR UHGXFH WKHLU FDUERQ IRRWSULQW ,Q RUGHU
WR VXSSRUW LQGXVWULDO FOLHQWY ZLWK SUR WDEOH EXVLQHVYV
PRGHOV XWLOLWLHV PXVW FOHDUO\ GH QH WKHLU VWUDWHJ\ 7KH
VWUDWHILF GLUHFWLRQ VKRXOG EXLOG RQ WKH XWLOLWLHV FXUUHQW
SURGXFW DQG VHUYLFHVY SRUWIROLR DQG DLP DW HQVXULQJ
VXVWDLQDEOH ORQJ WHUP SUR WV LQ WKH HQHUJ\ PDUNHW
WRPRUURZ 7KHUH DUH IRXU VWUDWHJILF DUFKHW\SHV WKDW
XWLOLWLHY FDQ RFFXS\ (DFK DUFKHW\SH FRYHUV DQ H[FHUSW

RI XWLOLW\ UROHV FOXVWHUHG DORQJ ZLWK WKHLU FKDUDFWHULVWLFV
DQG UHTXLUHG FDSDELOLWLHV :LWKLQ WKHVH DUFKHW\SHV

D XWLOLW\ FDQ RFFXS\ RQH RU PRUH UROHV IXUWKHUPRUH
XWLOLWLHYVY FDQ IRFXV RQ RQH DUFKHW\SH RU GLYHUVLI\
WKHPVHOYHVY DFURVYV VHYHUDO RI WKHP 7R SURYLGH WKH
LQGXVWULDO FXVWRPHUV ZLWK LQWHJUDWHG R®HULQJY DORQJ WKH
YDOXH FKDLQ XWLOLWLHV KRZHYHU DOVR QHHG WR FROODERUDWH
with external partners covering activities beyond the

VFRSH RI XWLOLWLHVY RSHUDWLRQV +HQFH HVWDEOLVKLQJ VWURQJ
SDUWQHUVKLSV LV EHQH FLDO WR DOO SDUWLHV ,Q FRPELQDWLRQ
ZLWK WKRVH SDUWQHUVKLSYV WKH XQLTXH VNLOO VHWYV DQG



Carbon neutral

DIFFERENT ROLES OF UTILITIES AND PARTNERS

*DV 7TUDQVSRUWDWLRQ Comp

Bridge Technology

@® S5HWURILWWLQJ 6ROXWLR®QV Provider
® &RQVWUXFWRU RI %LRPDYV Plants
@® 2SHUDWRU RI %LRPDVV Plants

@ Local Financial Partner

@ Biomass 6XSSOLHU

() 8QXVDEOH 2UJD Rdnfevab VW H

Local Heating
1HWZR U N Operator

+HDW ,QIUDV XFWXUH
Constructor

@® /RFDO ODLQWHQDQFH 6HUYLFH Provider
() *HQHUDWLRQ 8QLW JRRKDRORUM U

Niche Technology

,QFOXVLYH )LQDQFLDO Part
@® 7HFKQRORJ\Pioneer
@® 2SHUDWRU RI (QHUJ\8QH @

® Partner Role Key Role O Potential Role

© Oliver Wyman

Local 6RIWZDUH
*ULG 6ROXWLRQ
Operator Provider

any

Next Generation Technology

® &2 *DV &DSWXUH DQG
Preparatory Company

+\GURJHQ (OHFWURO\VLYV Provider
&DUERQ 6WRUDJH 6SHFLDOLVWComp

OO0 @

Crowd Financing

,QYHVWPHQW
Funds

(QYLURQPHQWDO
Assessment
Partner

Core Technology

@® 2SHUDWRU RI 3RZHU *HQHUDWLQJ ¢
® (OHFWULFLW\ *ULG Constructor
() 7KLUG 3DUW\ %XLOGLQJ Contractor






&RS\ULJKW k Oliver Wyman

$00 ULIJKWV UHVHUYHG 7KLV UHSRUW PD\ QRW EH UHSURGXFHG RU UHGLVWULEXWHG LQ ZKROH RU LQ SDU
Oliver Wyman DFFHSWV QR OLDELOLW\ ZKDWVRHYHU IRU WKH DFWLRQV RI WKLUG SDUWLHV LQ WKLYV respect.

7KH LQIRUPDWLRQ DQG RSLQLRQV LQ WKLV UHSRUW ZHUH SUHSDUHG E\ OliverWyman 7KLV UHSRUW LV QRW LQ
DGYLFH RU DV D VXEVWLWXWH IRU FRQVXOWDWLRQ ZLWK SURIHVVLRQDO DFFRXQWDQWY WD[ OHJDO RU °
UHOLDEOH XS WR GDWH DQG FRPSUHKHQVLYH LQIRUPDWLRQ DQG DQDO\VLV EXW DOO LQIRUPDWLRQ LV
Oliver Wyman GLVFODLPV DQ\ UHVSRQVLELOLW\ WR XSGDWH WKH LQIRUPDWLRQ RU FRQFOXVLRQV LQ WKLV UHSF
DULVLQJ IURP DQ\ DFWLRQ WDNHQ RU UHIUDLQHG IURP DV D UHVXOW RI LQIRUPDWLRQ FRQWDLQHG LQ WK
WR KHUHLQ RU IRU DQ\ FRQVHTXHQWLDO VSHFLDO RU VLPLODU GDPDJHV HYHQ LI DGYLVHG RI WKH SRVVI
VHOO VHFXULWLHY RU D VROLFLWDWLRQ RI DQ R®HU WR EX\ RU VHOO VHFXULWLHVWyiahV UHSRUW PD\ C



About Oliver Wyman

OliverWyman LV D JOREDO OHDGHU LQ PDQDJHPHQW FRQVXOWLQJ :LWK RzFHV LQ
Oliver Wyman FRPELQHYVY GHHS LQGXVWU\ NQRZOHGJH ZLWK VSHFLDOL]HG H[SHUWLYV
ULVN PDQDJHPHQW DQG RUJDQL]DWLRQ WUDQVIRUPDWLRQ 7KH "UP KDV PRUH V
WKH ZRUOG ZKR ZRUN ZLWK FOLHQWYV WR RSWLPL]H WKHLU EXVLQHVY LPSURYF
DQG DFFHOHUDWH WKHLU RUJDQL]DWLRQDO SHUIRUPDQFH WR VHL]H WKH PRVW
OliverWyman LV D ZKROO\ RZQHG VXEVLGLDU\ RI ODUVK OF/HQQDQ &RPSDQLHV >1<

JRU PRUH LQIRUPDWLRQ YLVLWwww.oliverwyman.com
Follow Oliver Wyman RQ 7ZLW WH U @OliverWyman

About Technical University of Munich (TUM)

7KH THFKQLFDO 8QLYHUVLW\ RI OXQLFK 780 LV RQH RI (XURSH V WRS XQLYHUV

Oliver Wyman — A Marsh & McLennan Company www.oliverwyman.com





