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Executive Summary

8LI KPSFEP VIWTSRWI XS (4:.) LEW WLS[R XL
[EW MPP TVITEVIH XS TVIZIRX ERH VETMHP] VI\
TERHIQMG XLVIEX ERH MX LEW IN\TSWIH XLI TI"
WIWXIQW JEMPYVIW MR KPSFEP LIEPXL VIWIEV

7 ) SLIWI JEMPYVIW LEZI VIWYPXIH MR KVSWW MRIUYMXMIW MR KPSFEP
EVI JYIPMRK XLI GSRXMRYIH WTVIEH SJ XLI ZMVYW MR QER] PS[ ERH QMHE
SJ XLMW [VMXMRK XLI TERHIQMG MW JEV JVSQ SZIV ]JIX TSPMG]QEOIVW LE
IQIVKMRK PIWWSRW JVSQ (4:.) ERH E GVMXMGEP EWWIWWQIRX SJ XLIWI
IWWIRXMEP [LIXLIV XLI RIAX TERHIQMGTW XVENIGXSV] PSSOW WMQMPEYV X

This paper examines failures in the global health R&D
ecosystem to help inform policy and funding decisions to
bolster preparedness and response for emerging pandemic

threats. .R TEVXMGYPEV XLMW TETIV GSRWMHIVW XLI YRMUYI VSPI
5VITEVIHRIWW .RRSZEXMSRW (*5. MR EHHVIWWMRK WSQI
WXVIRKXLW ERH GLEPPIRKIW MR XLI (4:.) VIWTSRWI E
GER TPE] XLVSYKL MXW RI[ WXVEXIK] XS FSPWXIV JY X\

TERHIQMG TVITEVIHRIWW

8 / Addressing Market Failures:  The Role of CEPI in Bridging the Innovation Gap to Prevent the Next Pandemic



Executive Summary

« Longstanding and persistent market and systems failures in global

health research and development (R&D), especially for vaccines

against novel pathogens, have left the world at grave risk of deadly
and costly pandemics. 8LIWI JEMPYVIW QERMJIWX HMUIVIRXP] FI1JS\
ERH EJXIV E TERHIQMG ERH [MXL IEGL RSZIP HMWIEWI ERH (
.RZIWXQIRXW XSSPW ERH MRGIRXMZIW XS WTYV TERHIQMG TVITEVIHRIWYV
ERH RMQFPI XS QEXGL FSXL XLI WGEPI ERH ZEVMEFMPMX] SJ IQIVKMRK MR
TSXIRXMEP XVSRK ERH VIWMPMIRX TYFPMG TVMZEXI TEVXRIVWLMTW ERH
IRWYVI XLEX IZIV]SRI 1ZIV][LIVI GER EGGIWW XLI PMJIWEZMRK GSYRXIVQIE
RIITH XLIQ

« The world cannot wait for the next pandemic to bolster investments in R&D and

preparedness for emerging infectious disease threats. ,SZIVRQIRXW MRHYWXV] TLM
QYPXMPEXIVEP EGEHIQMG ERH VIWIEVGL MRWXMXYXMSRW ERH G
PIWWSRW SJ (4:.) 3 ERH IRWYVI XLIVI MW E KPSFEP LIEPXL 7 ) IG
XS VIWTSRH VETMHP] MR XLI IZIRX SJ E JEWX QSZMRK MRJIGXMSYW
YRORS[R TEXLSKIRW

« The Coalition for Epidemic Preparedness Innovations (CEPI) has a key role to play in a

better prepared global R&D ecosystem. (*5. [EW JSYRHIH TVIGMWIP] XS XEGOPI
TIVWMWXIRX QEVOIX ERH WIWXIQW JEMPYVIW (*5.1W VSPI MR XLI (
HIZIPSTQIRX SJ ER EQFMXMSYW ]IX EGLMIZEFPI 0ZI1 JIEV WXVEXIK] X
JSV RSZIP TEXLSKIRW XS HE]W ERH EHZERGI TVSXSX]TI ZEGGMR
WXVSRK 7 ) IGSWIWXIQ XLEX MW TERHIQMG VIEH] [MPP VIUboMMYy MR
resourcing CEPI is a smart place to start.




Executive Summary

2EVOIX ERH WI]WXIQW JEMPYVIW JSV TER

Market failures for pandemic R&D fall into four categories: market risk aversion,

chronic under-investments in preparedness, equitable access, and collective action.

Market risk aversion

Private industry partners cannot be expected to absorb the many and complex risks of

vaccine development independently. ;LMPlI TVMZEXI MRHYWXV] TEVXRIVW LEZI XLI |
LS[ ERH VIWSYVGIW XLEX EVI GVMXMGEP XS IyGMIRX ZEGGMRI HIZIPSTC
MW SJIXIR EX SHHW [MXL 7 ) JSV IQIVKMRK MRJIGXMSYW HMWIEWIW *.)W
HIQERH SudlV XMQI PMQMXIH QEVOIXW ERH SV WIVZI SRP] XLSWI [MXL P
*) TVSKVIWWIW XS E KPSFEP TERHIQMG PMOI [MXL (4:.) XLI VMWO VI
GLERKIW FEMKALXLI VI[EVHW ERH XLI VMWOW KVS[MRK [MXL E PEVKI KPSF
WIZIVMX] WTVIEH ERH XSPP SJ E TERHIQMG GEYWIH F] E RSZIP TEXLSK
SYXWIX [LMGL EUIGXW XLI ETTIXMXI JSV VMWO &RH XLI VMWOW EWWSG
E GEVIJYPP] WIUYIRGIH 7 ) TVSGIWW MR TEVEPPIP XS WTIIH HIZIPSTQIR.
JEWX QSZMRK TERHIQMG GER HVEQEXMGEPP] MRGVIEWI XLI GSWX SJ W(

Incentives are required to de-risk and propel pandemic-related R&D even when there is

a real and present threat. JYVMRK XLI IEVP] WXEKIW SJ XLI (4:.) TERHIQMG XL|
SJ E KPSFEP QEVOIX TVSZIH RSX XS FI EXXVEGXMZI IRSYKL XS GSYRXIV
IRKEKMRK MR 7 ) JSV RI[]| ZEGGMRIW EKEMRWX XLI RSZIP GSVSREZMVYW
RSXEFP] XLI 9RMXIH XEXIW 9 MRZIWXIH LIEZMP] XS HI VMWO ERH T\
QERYJEGXYVMRK FYX [MXL TVSZMWMSRW XLEX EPPS[IH MRZIWXSV GSYR
VIWYPXMRK ZEGGMRIW R GSRXVEWX (*5. [EW XLI SRP] IRXMX] [MXL XL
(4:.) ZEGGMRI 7 ) [MXL KPSFEP VEXLIV XLER REXMSREP EGGIWW MR (
[MPP PMOIP] TVIWIRX RI[ ERH HMUUIVIRX FSXXPIRIGOW XLER (4:.) UIVMF
GSRXMRYI XS FI RIITHIH XS HI VMWO TERHIQMG 7 )

Chronic underinvestment in preparedness

Since EIDs and pandemic threats often feel like distant or future problems, both public

and private actors repeatedly fail to prioritize and adequately fund them. "EGGMRI 7 ) MW
XVEHMXMSREPP] E PSRK TVSGIWW ERH VIUYMVIW PSRK XIVQ MRZIWXQIR
ITMHIQMGW SV TERHIQMGW XLEX XLVIEXIR -.( QEVOIXW XLEX VIEGXMZI \
SIXIR HVMIW YT SRGI XLI ZMVYW XLVIEX JEHIW JVSQ XLI LIEHPMRIW 3S
FYWX JYRHMRK JEMP XS HIPMZIV XSSPW [LIR RIIHIH XS GYVF GSRXEKMS
TERHIQMG FYX MX EPWS INEGIVFEXIW JYRHMRK VMWOW XLEX TSWI GLEF

10 / Addressing Market Failures: ~ The Role of CEPI in Bridging the Innovation Gap to Prevent the Next Pandemic



Executive Summary

CEPI was built to invest proactively in translational research for just-in-case vaccines for

°%o Xx"8T T%ox8<% EU% 98 ,41<&U%U x8°x8x%°9U% #3x< 9 <« 58% ",°<UES5X% UES?Y
J)YVMRK (4:.) MX QSZIH UYMGOP] XS EGGIPIVEXI HIZIPSTQIRX ERH QER
ZEGGMRIW (*5. MW RS[ [SVOMRK XS FYMPH E [MHIV ,)MWIEWI <1 ZEGGMF
prepare for the next emerging pandemic threat and condense the vaccine development timeline

XS HE]W JVSQ XLI HMWGSZIV] SJ E RSZIP TEXLSKIR 8LMW [SVO [MPP |
VIWSYVGIW FEWIH SR ITMHIQMSPSKMGEP HEXE VEXLIV XLER TSPMXMGE
XEVKIX IQIVKMRK TERHIQMG XLVIEXW

Equitable access failures

The dramatic inequities in global access to COVID-19 vaccines is the most glaring market

failure of the current pandemic vaccine R&D system. "IJSVI E TERHIQMG I[IUYMX] GLEPPIRK
WXIQ JVSQ PMQMXIH TVSOX STTSVXYRMXMIW JSV RIKPIGXIH ERH IQIVKMR
TSXIRXMEPP] PMJI WEZMRK ZEGGMRIW HS RSX KIX HIZIPSTIH EX EPP ;LIF
TERHIQMG ZEGGMRIW QE] KIX HIZIPSTIH FYX XLIMV LMKL MRGSQI JYRHI
WOI[MRK FSXL TVSHYGX TVSOGPIW ERH EGGIWW |SZIVRQIRXW [MXL XLI QS
GETXYVI PMQMXIH ZEGGMRI WYTTP] JSV XLIMV SIR GMXMAIRW GVWX HIPE
GSYRXVMIW [MXL JI[IV VIWSYVGIW SJIXIR [MXL JEXEP GSRWIUYIRGIW ;I E
SYX RS[ [MXL (4:.) EW SJ /YP] SJ XLI [SVPHIW TSTYPEXMSR L
HSWI SJ E (4:.) ZEGGMRI FYX SRP] SJ XLSWI TISTPI [IVI MR PS[ MRG

The structural inequities in the pandemic R&D ecosystem threaten the health and security

of all nations—a clear case for public sector leadership and funding. (*5.1W IaSVXW MR XLI
(4:.) VIWTSRWI TSMRX XS XLI GLEPPIRKIW SJ EHHVIWWMRK WXVYGXYV
QSHIPW JSV TVSEGXMZI MRZIWXQIRXW [MXL ER IUYMX] PIRW (*5. FYMPX
MRZIWXQIRXW XLEX [LMPI RSX EW PEVKI MR HSPPEV ZEPYI EW XLSWI S.
HMZIVWMUOIH F] XIGLRSPSK] TVSHYGX TVSOPI KISKVETL] ERH WYTTPMI\
QERYJEGXYVMRK JSV ZEGGMRIW WYMXEFPI JSV PS[ VIWSYVGI WIXXMRKYV
HVMZI KPSFEP EGGIWW ERH IUYMX] =IX XLI WGEPI SJ (*5.fW MRZIWXQIR
WXVYKKPIH XS QEXGL XLI WM~AI ERH TYPP SJ -.( GSYRXV] TVSGYVIQIRX J
RIKSXMEXIH VWX VMKLX SJ VIJYWEP XS QSVI XLER SRI FMPPMSR HSWIV
JYRHMRK GSQQMXQIRXW LEH RSX ]IX FIIR QEHI XS TYVGLEWI XLSWI VIW
FSYKLX F] [IEPXL] GSYRXVMIW [LS [IVI VIEH] XS TYVGLEWI &TTP]MRK XL
0zI1 JIEV WXVEXIK] TPEGIW IUYMX] EX XLI GIRXIV SJ JYXYVI TERHIQMG ZE
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Executive Summary

Collective action failures

SV EA° % j™F% N?% ~»% % aYyEs<x% ° &% A&89% °524s8U%AY4%9°< E9°, x< 1% s
pandemic. '1JSVI (4:.) RS WXERHMRK QYPXMPEXIVEP WXVYGXYVI I\MWXIH
TERHIQMG TVITEVIHRIWW 7 ) &W XLI TERHIQMG EGGIPIVEXIH MR XLI WT
(4:.) 8SSPW &GGIPIVEXSV &(8 & ERH MXW (4:&< :EGGMRI 5MPPEV [IVI \
HVMZI E GSSVHMREXIH WXVEXIK] EGVSWW KPSFEP LIEPXL ERH HIZIPSTQ
WGMIRXMWXW MRHYWXV] TLMPERXLVST] ERH GMZMP WSGMIX] JSV XLI
ZEGGMRIW XLIVETIYXMGW ERH HMEKRSWXMGW &(8 & ERH (4:&< [MXL (
LEZI TPE]JIH ER MQTSVXERX VSPI MR TVMSVMXMAMRK IUYMXEFPI EGGIWW
LEZI EPWS FIIR WMKRMOGERXP] LEQTIVIH MR XLIMV IGSVXW MR WIZIVEP
LEZMRK XS FYMPH RI[ TVSGIWWIW JVSQ WGVEXGL MR XLI QMHWX SJ E JE
HMWXVMFYXIH PIEHIVWLMT QSHIP EGVSWW QYPXMTPI MRXIVREXMSREP |
GSQTIXI [MXL VWX [EZI -.( ZEGGMRI TVSGYVIQIRX JEGMRK GSRXMRYIH
FSXXPIRIGOW ERH GSRJVSRXMRK REXMSREPMWXMG TSPMGMIW XLEX G¢
(4:&< LEH HIPMZIVIH NYWX  SJ XLI [SVPHfW ZEGGMRI HSWIW ERH ¢
FMPPMSR HSWIW XLEX XLI]2LEH WIRMXRMVERVEMEXWI XIHZI PIH QER] GSYR)
TYVWYl FMPEXIVEP SV VIKMSREP HIEPW MR ER EXXIQTX XS EGGIPIVEXI :
ERH MPPYWXVEXIW E WMKRMOGERX MREFMPMX] SJ XLI GYVVIRX QYPXMP

¢ MRGIRXMZIW ERH MQFEPERGI MR KPSFEP VIWSYVGIW

8S[EVH E FIXXIV IGSW]WXIQ JSV TERHIQM
TVITEVIHRIWW ERH VIWTSRWI 7 )

In light of these failures, there are growing calls to build a better prepared global R&D

ecosystem to lead and accelerate the development of lifesaving innovations for emerging

pandemic threats. O01] IPIQIRXW QYWX MRGPYHI QSFMPM"MRK ERH WYWXEMRMRF
EHHVIWWMRK PSRKWXERHMRK MRIUYMXMIW MR TYFPMG LIEPXL IRKEKMRK
TVSHYGXMSR IRWYVMRK QSVI VIWMPMIRX WYTTP] GLEMRW ERH GRHMRK >
PIEHIVWLMT ERH EPMKRQIRX 2YPXM WIGXSVEP QYPXM WXEOILSPHIV GSPI
IWWIRXMEP EW [MPP XEMPSVMRK MRXIVZIRXMSRW XS EHHVIWW WTIGM0G

> 8% <% 1°99E <% ,,%0°,, % < &% °" X% 9% °% E5",8»%°9U%& E,” 9 %"°9U&5 1% ~>
address some of the critical failures in global vaccine access. .J JYPP] VIWSYVGIH (*5.1W RI[ O
JTEV WXVEXIK] [SYPH IREFPI MX XS
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Executive Summary

* Accelerate pandemic preparedness and counter chronic underinvestment F1 MRZIWXMRK MR
XIGLRSPSKMIW ERH TVSGIWWIW XS EHZERGI E HE] KSEP JSV TERHIQM
FYMPH E PMFVEV] SJ RSZIP ZEGGMRI| XIGLRSPSKMIW EKEMRWX IQIVKMRK

Te%&d.GAexe 8A /E.8+~8'«Giis ;18;" %LA~<"G+UA y, EXYRABIYMRK+TV MIEX%MRH
7 ) EGXSVW MRXS XLI WTEGI ERH GSSVHMREXMRK GPSWIP] [MXL REXMS
ERH SXLIV EGXSVW [LS GER FVMRK EHHMXMSREP ERH RIIHIH VIWSYVGIW
HIZIPSTQIRX

Te):~EydexiTd~~ex:UedmE "AetydeliyG; e+x;Uel&;’8ye ;ed+ FATCBRXENMREMRKAY
XS TVMSVMXMAI ZEGGMRI TVSHYGX TVSOPIW XLEX EVI ETTVSTVMEXI JSV
PMROMRK (*5. JYRHMRK XS EGGIWW TVSZMWMSRW ERH TEVXRIVMRK [M:
EGSVHEFPI IyGMIRX QERYJEGXYVI ERH HIPMZIV] SJ ZEGGMRIW SRGI XLI

Te{ty';Aye¥% * +G’ 8ye .GAEZ.+21'Gy~e'Ge/EEf Usxe7GydsyGALanddydd+zyadU;8~~-
JEGMPMXEX!I IRH XS IRH ZEGGMRI HIZIPSTQIRX XS IRWYVI XMQIP] EGSVF
XLI JEGI SJ XLI RI\X HIEHP] ITMHIQMG SV TERHIQMG

bE% X 9 ,8%Es °9 A°<c E9%1°9% 9U&Na9U&9«, %% °UUsaxx% °,,% < &% 0° ,5sa&x% U
the world needs to invest in a better equipped and better coordinated global health R&D

ecosystem to be ready for the next pandemic. .R EHHMXMSR XS JYPP] VIWSYVGMRK (*5.9V
WXVEXIK] XS EGGIPIVEX]I TERHIQMG ZEGGMRI 7 ) [SVPH PIEHIVW WLSYPH (
ERH WYWXEMRIH MRZIWXQIRXW MR VIKMSREP ERH REXMSREP GSVI LIEPXL
GLEMRW ERH HMWXVMFYXIH QERYJEGXYVMRK GETEGMX] XS UYMGOP] HIZI
GSYRXIVQIEWYVIW ERH XSSPW 8LI WTVMRX XS HIZIPST (4:.) ZEGGMRIW |
WGMIRGI GER HIPMZIV EQE"MRK MRRSZEXMSRW 'YX FVIEOMRK XLI TEWX G
XLSWI MRRSZEXMSRW EVI EHZERGIH ERH HIPMZIVIH MR XMQI XS WEZI PMZI
[MPP VIUYMVI WXVSRK ERH WYWXEMRIH TSPMXMGEP [MPP GSPPIGXMZI EP|
IRH ETTVSEGLIW [MXL E WXIEHJEWX GSQQMXQIRX XS OIIT EPP SJ LYQERMX
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8LI KPSFEP VIWTSRWI XS (4:.) RSX SRP] WLS
[SVPH [EW MPP TVITEVIH XS TVIZIRX ERH VIWT!
GEYWIH F] E RSZIP VIWTMVEXSV] TEXLSKIR FY
ER EVVE] SJ WIWXIQ ERH QEVOIX JEMPYVIW MR
LIEPXL 7 ) IGSWJWXIQ XLEX LEQTIXp XM 1F
EUSVHEFPI ERH IUYMXEFPI KPSt B¢ X
PMJIWEZMRK RI[ XSSPW ERH XI#

SPZMRK JSV XLIWI WIWXIQ ERH QEVOIX JEM' YV

ERH WYWXEMREFPI IGSW]JWXIQ JSV 7 ) JSV TER

[MPP FI GVMXMGEP XS EHZERGMRK KPSFEP| "%

TVIZIRXMRK JYXYVI MRJIGXMSYW HMWIEWI SY>

XLl RI\X HIEHP] ERH GSWXP] TERHIQMG 8S | 5

INEQMRI XLI JEMPYVIW INTSWIH HYVMRK XLI (11

ERH SXLIV VIGIRX KPSFEP LIEPXL IQIVKIRGMIW. E

ZEVMSYW MRWXMXYXMSRW TPE]JIH XS IMXLIV I .Gl ;

MRGI E TERHIQMG F] HIORMXMSR EUIGXW XLI KPST :P v [
IEW] XS EWWYQI XLEX MX GVIEXIW E PEVKI PYGVEXMz QFVO X X .E> TVvSQ
XMQIP] ERH IUIGXMZI 7 ) ERH VIWTSRWI JVSQ QEVOIX EGXSVW . X MW XVYI
[MXL XLI SRWIX SJ XLI (4:.) TERHIQMG GIVXEMR MRHYWXV] TPE]JIVW VSWI
GLEPPIRKI ERH EHZERGIH RSZIP ZEGGMRIW HMEKRSWXMGW ERH XLIVETIY
ZMI[ MW SZIVP] WMQTPMWXMG ERH QMWWIW XLI QJVMEH SXLIV GLEPPIRKIW
ER IUIGXMZI ERH IUYMXEFPI VIWTSRWI /YWX EW [MXL TSZIVX] VIPEXIH ERF
7)JSVIQIVKMRK MRJIGXMSYW HMWIEWIW * )W MW TPEKYIH F] JEPWI HMC
HMWIEWIW MR PS[ ERH QMHHPI MRGSQI GSYRXVMIW 12. (W JVSQ MRJIGXN
XLVIEXW XS LMKL MRGSQI GSYRXVMIW -. (W ERH XLI KPSFEP IGSRSQ] TEF
VIWTSRWI IQIVKMRK HMWIEWI XLVIEXW JVSQ VIEPMAIH TERHIQMGW ERH 7
XS WNMWXMRK SRIW 8LI VIEPMX] MW XLEX XLIWI EVI EPP QYGL QSVI MRXIV(
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8LIWI GLEPPIRKIW LEZI PIH XS E KPSFEP 7 ) WIWXIQ JSV TERHIQMG XLVIEX
WYFNIGX XS FSSQ ERH FYWX JYRHMRK TEXXIVRW ERH JEMPW XS UYMGOP]
QIHMGEP GSYRXIVQIEWYVIW ERH SXLIV ZMXEP XSSPW XS EPP [LS RIIH XLIC
WIIR [MXL (4:.) XLIWI JEMPYVIW LEZI GSRXVMFYXIH XS E KVSWWP] MRIU"
LEZIW ERH LEZI RSXW EPPS[MRK E HIEHP] TEXLSKIR XS WTVIEH YRGLIGOI}
TSTYPEXMSR

LMW TETIV WIIOW XS

* ANALYZE XLI QEVOIX ERH WI]WXIQW JEMPYVIW JSV TERHIQMG TVITEVIHRIW
ZEGGMRIW ERH NEQMRI LS[ WSPZMRK JSV XLIWI JEMPYVIW GER FYMPH
LIEPXL WIGYVMX] IGSWIWXIQ

« EXPLORE [L] HIWTMXI HIGEHIW SJ ITMHIQMSPSKMGEP IZMHIRGI FSXL XLI
WIGXSVW GSRXMRYI XS RIKPIGX *.)W EW HMWXERX XLVIEXW SRP] XS VE

IQIVKIRG] ERH XLIR UYMGOP] VIZIVX XS XLI QIER EW XLI GVMWMW [ERIW

8LI TETIV WTIGMUOGEPP] I\EQ M edalitioX fol BEpifidric Pepddetiness Innovations

(CEPI), [LMGL [EW GVIEXIH MR XS EHHVIWW E PSRK RIKPIGXIH KET MR ZEC
[MXL ITMHIQMG TSXIRXMEP ERH XS FYMPH VETMH VIWTSRWI TPEXJSVQW J
IZSPZMRK VSPI MR EHZERGMRK ZEGGMRI HIZIPSTQIRX ERH HITPS]QIRX JSV
XS WYWXEMREFP] EHHVIWW TIVZEWMZI ERH IQIVKMRK QEVOIX ERH W]JWXIQ
TVITEVIHRIWW 7 ) IGSW]J]WXIQ XLVSYKL MXW RI\X 0ZI JIEV WXVEXIK]

+MREPP] XLI TETIV PSSOW ELIEH XS XLI JYXYVI SJ XLI TERHIQMG TVITEVIF
SJ XLI UYIWXMSRW ERH GLEPPIRKIW XLI [SVPH QYWX EHHVIWW XS FYMPH E
PSSOMRK RMQFPI WYWXEMREFP] VIWSYVGIH TSPMXMGEPP] TVMSVMXMAII

IPXMQEXIP] XLI (4:.) TERHIQMG LEW WLS[R XLI [SVPH XLEX XLIVI MW E F
ERH RI[ XSSPW MJ [I EVI KSMRK XS TVIZIRX E HIZEWXEXMRK KPSFEP LIEPXI
I1ZIV LETTIRMRK EKEMR 8LI [SVPH GERRSX GSRXMRYI XS VIP] SR QEVOIX FI
QIGLERMWQW EPSRI XS HMVIGX SYV KPSFEP LIEPXL 7 ) TVMSVMXMIW (4:.)
MQTEGX SJ WYGL HITIRHIRGMIW ;LIR XLI IGSW]JWXIQ [EW WXVIWWIH HYVMEF
INMWXMRK WXVYGXYVIW JEMPIH XS XEOI GEVI SJ LYQERMX] TEVXMGYPEVP
XEOI WXSGO SJ ERH EGX SR PIWWSRW PIEVRIH
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1. Setting the Scene

Actors in the Pandemic R&D
Ecosystem and Their Roles in the
COVID-19 Response

The actors in the pandemic R&D ecosystem, much like other areas of health R&D, broadly

fall into four categories: °T°U&5 °wxl 89¢ 1% 9x< <5<« E9X@% E 4s9589<@%”"s "°<8% 9U:?
multilateral institutions. 9RHIV STXMQEP GSRHMXMSRW XLIWI EGXSVW TPE] PEVKI
XS XEOl E TVSHYGX WYGGIWWJIYPP] XLVSYKL XLI IRXMVI TVSHYGX PMJIG]G

XVMEPW XS VIKYPEXSV] VIZMI[ ERH XS QERYJEGXYVMRK ERH HMWXVMFY XN

5 &
O R (=
T°U&5 °wfl 89¢ 1% Government Private Industry Multilateral
Institutions Institutions

&GEHIQMG ERH SXLIV WGMIRXMUG MRWXMXYXMSRW XEOI SR FEWMG VIWIE'
TEXLSKIRW ERH RSZIP TPEXJSVQW ERH MRRSZEXMSRW JSV QIHMGEP GSYR
XS JYRH FEWMG VIWIEVGL ERH HIZIPSTQIRX SJ IREFPMRK XIGLRSPSKMIW

ERH ,TYPP! MRGIRXMZIW PMOI KVERXW SV EHZERGIH QEVOIX GSQQMXQIRX
XVERWPEX|I FEWMG VIWIEVGL MRXS RI[ XSSPW ERH XIGLRSPSKMIW .R WSQ
JSV TYVTSWI IRXMXMIW XS EGGIPIVEXI XLI HIZIPSTQIRX SJ QIHMGEP GSYR.
JYRHMRK ERH MRGIRXMZI QIGLERMWQW XS [SVO INTIHMXMSYWP] [MXL TEV X
MRHYWXV] XIRHW XS PIEH SR TVSHYGX HIZIPSTQIRX ERH QERYJEGXYVMRK
HIZIPSTQIRX GETEFMPMXMIW XS XEOI E QIHMGEP GSYRXIVQIEWYVI JVSQ T\
TVSHYGX 'IGEYWI 7 ) MW NTIRWMZI ERH MRHYWXV] X]ITMGEPP] VIGYTIVEX
XLVSYKL WEPIW MJ XLIVI MW RSX E WXVSRK SV PYGVEXMZI QEVOIX KSZIV
WTYV XLI TVMZEXI WIGXSVY XS EGXMSR 2YPXMPEXIVEP MRWXMXYXMSRW LI
ERH EPWS TPE] E VSPI MR KPSFEP HMWXVMFYXMSR ERH EGGIWW XS ZEGGN

&R NTPEREXMSR SJ HMUIVIRX X]TIW SJ TVMZEX|I WIGXSV ERH TYFPMG WIGX
VIWTIGXMZIP] HIXEMPMRK XLIMV QEVOIX VSPIW MRGIRXMZ|I WXVYGXYVIV
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1. Setting the Scene

T°U&5 °wfl a9¢ 1% F9x<¢ <5< E9x )

JIGEHIW SJ JYRHMRK JSV KPSFEP LIEPXL ERH *.) 7 ) PEMH XLI KVSYRH[SVO
SJ ZEGGMRIW XLIVETIYXMGW ERH HMEKRSWXMGW JSV (4:.) +SV IN\EQTP
X[S SXLIV GSVSREZMVYWIW ZMVYW antviviQrécibwackine raifiormis Brévided 3 &

E WXVSRK JSYRHEXMSR JSV XLI VWX XS QEVOIX (4:.) ZEGGMRIW 8LMW
GSRHYGXIH F] EGEHIQMG ERH VIWIEVGL MRWXMXYXMSRW ERH SJXIR WYTT

~

Government

s LIR (4:.) [EW VIGSKRMAIH EW E WIVMSYW KPSFEP XLVIEX QER] KSZIVRQ!
LMKL MRGSQI GSYRXVMIW WXITTIH MR [MXL IQIVKIRG] JYRHMRK XS TVSTIP
XLIVETIYXMGW ERH HMEKRSWXMGW 8LMW WYVKI JYRHMRK [EW YWIH FSXI
HIZIPSTQIRX EW [IPP EW WTYV QERYJEGXYVMRK ERH TVSGYVIQIRX SJ RSZ
MRHYWXV] ERH SXLIV WXEOILSPHIV IRKEKIQIRX

& RSXEFPI GEXEP]WX XS (4:.) ZEGGMRI HIZIPSTQIRX [EW XLI 9RMXIH XE>

TIIH 4, [LMGL PEYRGLIH SR 2E] [MXL FMPPMSR XS EGGIPIVEXI X
QERYJEGXYVMRK ERH HMWXVMFEFYXMSR SJ (4:.) ZEGGMRIW &HHMXMSREF
TVSZMHIH XLVSYKL XLI 9 '"'MSPSKMGEP &HZERGIH 7IWIEVGL ERH )IZIPSTQ

WTIGMEPMAMIH 9 EKIRG] XLEX WYTTSVXW XLI EHZERGIH HIZIPSTQIRX SJ Q
EKEMRWX REXYVEPP] SGGYVVMRK LIEPXL XLVIEXW MRGPYHMRK *.)W ERH
QIGLERMWQW XS FYMPH WYWXEMRIH TEVXRIVWLMTW [MXL HIZIPSTIVW XS |
FIX[IITR FEWMG ERH GPMRMGEP VIWIEVGL XS+HYHRABR AV IYSHY BXWTSY XQEV O I
WMKRMIOIGERX ,TYWL! JYRHMRK XS IRXMGI QENSV TLEVQEGIYXMGEP GSQTE
ZEGGMRI WTEGI ERH ,TYPP! MRGIRXMZIW XLVSYKL KYEVERXIIH TYVGLEWIW
WYTTSVXIH ZEGGMRI HIZIPSTQIRX F] /ISLRWSR /SLRWSR 4\JSVH &WXVE >I
2IVGO ERSO ERH ,PE\S QMXLOPMRI , 0 8LMW JYRHMRK LIPTIH HI VMWO
MR XLI ZEGGMRI QEVOIX [LMGL SJIJXIR GEVVMIW XYVFYPIRX ERH YRTVIHMG
QERYJEGXYVMRK SJ ZEGGMRI HSWIW JSV HSQIWXMG GSRWYQTXMSR FIJS'
IMOI[MWI XLI ,IVQER KSZIVRQIRX WYTTSVXIH XLI FMSXIGLRSPSK] GvQ 'MS
IREFPMRK XLI 0VQ XS TEVXRIV [MXL 5021V XS EHZERGI E WYGGIWWJYP Q73
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o)

L Y7

Private Industry

5VMZEXI MRHYWXV] MW RSX QSRSPMXLMG ERH MR KIRIVEP GER FI WITEVE
WQEPPIV FMSXIGLRSPSK] aVQW PEVKI TLEVQEGIYXMGEP GSQTERMIW ERH

QEPPIV FMSXIGLRSPSK] GVQW EVI SIXIR 0RERGIH F] ZIRXYVI GETMXEP ER
GLEPPIRKIW [LMGL SJIJXIR IRXEMPW WMKRMUGERX VMWO XEOMRK 8LIWI EC
QSZIVW MR (4:.) GSYRXIVQIEWYVIW [MXL GSQTERMIW PMOI '"MS38IGL 2S
IEVP] XS HIZIPST TVSXSX]TI ZEGGMRIW ERH XIGLRSPSKMIW EKEMRWX (4:.)
QSVI VIGSKRMAIH EW E TERHIQMG XLVIEX PEVKI TLEVQEGIYXMGEP GSQTETF
MRGPYHIH TEVXRIVWLMTW FIX[IIR ,FMK TLEVQE* ERH WQEPPIV FMSXIGLRSI
XIGLRSPSK] I K 5021V ERH 'MS38IGL TEVXRIVWLMT EW [IPP EW INTPSVMR
GSYPH FI PIZIVEKIH JSV (4:.) | K /SLRWSR /SLRWSR ETTP]MRK MXW ZN
HIZIPST E (4:.) ZEGGMRI 2SWX PEVKI TLEVQEGIYXMGEP GSQTERMIW [EM
XS HI VMWO IRKEKIQIRX FIJSVI IRXIVMRK XLI2(I£R[LMPEGCGWMRN WREKIIZIPSTM
GSYRXVMIW PMOI XLI IVYQ .RWXMXYXI MR .RHME LEZI TPIHKIH XS QERYJ
WGEPI ERH TVMGI TSMRX RIIHIH XS VIEGL XLI [SVPHfW TSSV ERH LEZI VIG
XLMW SENIGXMZI 8LI] LEZI FIIR YREFPI XS JYPP] HIPMZIV SR XLMW TVSQM'
QERYJEGXYVIVW EVI PEVKIP] VIPMERX SR MRTYXW ERH XIGLRSPSK] XVERW
GETEGMX] LEW WXVYKKPIH ERH XLI LYKI WYVKI MR ZMVYW GEWIW MR .RHI
ZEGGMRI NTSVXW QEOMRK XLIQ YREFPI XS QIIX XLIMV TVSHYGXMSR TVSQ

GSYRXVMIW XS HEXI

Multilateral Institutions

(*5. [EW JSYRHIH MR XS EHZERGI XLI HIZIPSTQIRX SJ ZEGGMRIW JSV E
MRJIGXMSYW HMWIEWIW [MXL ITMHIQMG TSXIRXMEP (VIEXIH EW E VIWYPX
*FSPE SYXFVIEO MR ;IWX &JVMGE [LIVI XLIVI [EW RS ZEGGMRI VIEH] XS HIT
JSGYW [LIVI QSWX MRHYWXV] ERH KSZIVRQIRX TPE]JIVW HS RSX WLITLIVHN
IQIVKMRK MRJIGXMSYW HMWIEWIW [MXL ITMHIQMG TSXIRXMEP XLVSYKL XL|
XLl QEVOIX ERH JYRHMRK 7 ) TLEWIW JVSQ IREFPMRK WGMIRGI TVIGPMRN

v
v
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HIZIPSTQIRXTSVXERXP] ERH YRMUYIP] (*5. [EW WIX YT [MXL KPSFEP RIIHW
S OMRH ERH WMRGI MXW JSYRHMRK LEW VIUYMVIH ZEGGMRIW TVSHYGIH
ERH JSVIQSWX XS PS[ VIWSYVGI WIXXMRKW RSX NYWX LMKL MRGSQI WIXXN
EPWS VIUYMVIW IUYMXEFPI EGGIWW TVSZMWMSRW MR EPP GSRXVEGXW [M.

(*5. [EW E OI] VWX QSZIV SR XLI (4:.) ZEGGMRI JVSRX LS[IZIV XLI SVKE
WXVYGXYVIH SV VIWSYVGIH XS EHZERGI 7 ) JSV ZEGGMRIW XS GSQFEX TER
ERH HMUIVIRX QEVOIX ERH KIS TSPMXMGEP HIREQMGW XLER ITMHIQMG XL\
XSXEPIH QMPPMSR PEVKIP] WYTTSVXIH F] FMPEXIVEW THVORSYLERH TLN
GETEGMX] ERH JYRHMRK PMQMXEXMSRW [LIR (4:.) IQIVKIH (*5. UYMGOP
XS TPE] RI[l ERH PIEHMRK VSPIW MR XLI KPSFEP VIWTSRWI ;MXLMR XLVII [l
KIRSQI WIUYIRGI JSV (4:.) EX XLI IRH SJ /JERYEV] (*5. MRMXMEXIH Z
MRZIWXQIRXW [MXL (YVI:EG .RSZMS ERH 8LI 9RMZIVWMX] SJ 6YIIRWPERH

QMPPMSR .R EHHMXMSR XS JYRHMRK XVERWPEXMSREP 7 ) JSV E HMZIV
XIGLRSPSKMIW (*5. EPWS WXITTIH SYX JVSQ MXW SVMKMREP QERHEXI XS
KPSFEP WIWXIQ JYRHMRK QSVI XLER QMPPMSR JSV EX VMWO?! QERYJE
EGGIPIVEX]I ZEGGMRI TVSHYGXMSR

=IX [LMPI (*5. [EW ER MQTSVXERX IEVP] QSZIV MR (4:.) ZEGGMRI 7 ) XLI\
GIN\MFMPMX] SJ 9 ERH SXLIV -.( KSZIVRQIRX MRZIWXQIRXW H[EVJIH VIWSY
KPSFEPP] TSSPIH JYRHMRK QIGLERMWQ EX XLI SYXWIX SJ XLI TERHIQMG ¢
MRHYWXV] TPE]JIVW TEVXRIVMRK [MXL XLSWI -.( KSZIVRQIRXW XLI VETMH +
[MXL E TVSHYGX TVSOPI PIWW WYMXIH XS PS[ VIWSYVGI WIXXMRKW ERH X!
MRGSQI GSYRXV] GRERGIVW XS KIX 0VWX VMKLXW XS WYTTP] XLSYKL EHZE
TYVGLEWI EKVIIQIRXW YWIH XS MRGIRXMZM"A"l MRHYWXV] XS EGXMSR

;LMPI (*5. QSFMPMAIH XS LIPT EGGIPIVEXI ZEGGMRI1 7 ) JSV XLI (4:.) TERF
GPIEV XLEX XLIVI RS WMRKPI IRXMX] GLEVKIH [MXL KPSFEP PIEHIVWLMT EF
XLl EVVE] SJ MRRSZEXMSRW RIGIWWEV] XS WYTTSVX XLI KPSFEP VIWTSRW
JSV (4:.) 8SSPW &GGIPIVEXSV &(8 & PEYRGLIH FVMRKMRK XSKIXLIV E G
WGMIRXMWXW FYWMRIWWIW GMZMP WSGMIX] TLMPERXLEISTMWXW ERH K
2IPMR3dtEs +SYRHERBPE R-.3Gavi The ,PSFEPRH 9RMXEMH ;;IPPGSQER®™ ;SVPH
93.(*+and 5&-4 to WY T TtBa/dévelopmentand [1UY M X HRVPW X V bBf fhé ¥MsS RReatments

and vaccines to controland endthe (4:.)  pandemic

v
v
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The vaccines pillar of & (8 &led F],&:.CEPland ;-4 and ORS[R (4:&< [EWWXEFPMWLIH
to acceleratethe KPSHAEPT ARl IUY M X &cedd$to (4:.) vaccines for I1ZIVE SY RiXivid
[SVPH 3S3liparicipating GSYRXVMI&K have 1UY Béessto (4:.) vaccines XLVSYKL
the JE G MtHa# frices 3 MR K{F1 2. (economies are | P M Ktd Bdeéss vaccines XLV S YKL

(4:&< &HZERZHV QQofnmitment & 2( JE GNMRMXJYRI more than GSYRXVMIW
G SR XV kbRynAs & (8 &has served as an important expression of KP S VEPP M Kdmvnitnxeht

to TUY MaXd QY P X M RéoyerdtioRin the 0K Lagainst (4:.) LS[IZI¥ has also faced

several constraints [ L M Gave limited its impact to date These limitations MR G PaYHHMW XVMFY X I H
leadershipand INIGY XM&RB FYVIEY QWEXNNBEd E Q F M XNeBR of target setting
YRHIVJIY R$HNMRE JY R Hb&bRpetition among the pillars and participating agencies  These
challenges are HM W G YaténminltHis paper

System Failures in the Pandemic
R&D ecosystem

COVID-19 has exposed longstanding weaknesses in the pandemic preparedness and response

R&D ecosystem. 8LIVI MW E GPIEV RIIH XS VIGSKRM”l XLIWI QEVOIX ERH W]WXIC
WXITW XS VIQIH] XLIQ TIGMOGEPP] JSYV OI] WIWXIQ PIZIP JEMPYVIW EVI
MM GLVSRMG YRHIVMRZIWXQIRX MR 7 ) JSV TERHIQMG TVITEVIHRIWW MMI
QYPXMPEXIVEP GSPPIGXMZI EGXMSR JEMPYVIW

SLIWI JEMPYVIW EVI JYRH ElsglorXapa&nddmitthand \duRng E TERHIQMG

'1JSVI E KPSFEP TERHIQMG 573)W ERH *.)W [MXL ITMHIQMG ERH TERHIQMG
JVSQ PEGO SJ KPSFEP EXXIRXMSR ERH JYRHMRK PIEZMRK ZEGGMRIW JSV
TMTIPMRI 5VMZEXI MRHYWXV] ERH TVMZEXI GETMXEP PEGO MRGIRXMZIW >
XS WXIT MR ERH HI VMWO =IX KSZIVRQIRX SJXIR VIWTSRHW FEWIH SR TSP
ITMHIQMSPSKMGEP RIITH MR WSQI GEWIW EGXMRK XSS PEXI ERH MR SXLIV
[MXL WYVKI JYRHMRK XLEX KIXW TYPPIH SRGI XLI TERMG EFEXIW TIVZIVW
VMWO EZIVWMSR 8LMW ZSPEXMPI ETTVSEGL XS MRZIWXMRK MR *.) ERH TE
PMQMXIH TVSFPIQW SV TVSFPIQW XLEX TVMQEVMP] MQTEGX 12.( VIKMSRW
GSRXMRYEPP] WGER JSV ERH MRZIWX MR IQIVKMRK RSZIP ITMHIQMSPSKM(
VIWIEVGL MR GSYRXIVQIEWYVIW XLVSYKL XS GSQTPIXMSR
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Systems failures EVI JEMPYVIW EGVSWW XLI IRXMVI RIX[SVO DEFINITIONS
and

TVITEVIHRIWW ERH VIWTSRWI 7 ) EGXSVW ERH XLI RS ER|
TERMINOLOGY

TVSGIWWIW F] [LMGL XLI] MRXIVEGX JWXIQW JEMPYVI

YRHIVPIMRK MRXIVHITIRHIRX JEMPYVIW ERH MRIYGMIRG W< QE\

GSPPIGXMZI EGXMSR JEMPYVIW GSSVHMREXMSR JEMPYVI PP Y VW ¢

IEGL SJ XLIWI XIVQW LEZlI ZEVMSYW GSRRSXEXMSRW HITIRHMRK SR XLI GSRX

IEGL FIPS[ EW XLI] EVI YWIH MR XLI GSRXI\X SJ XLMW TETIV

In a market failure MRHMZMHYEP MRGIRXMZIW JSV VEXMSREP FILEZMSV HS RSX P/
KVSYT QIERMRK XLEX IEGL EGXSV MR E WIWXIQ QEOIW HIGMWMSRW FIWX JS
PIEHW XS MRIYGMIRX SV MRIUYMXEFPI SYXGSQIW JSV XLI PEVKIV KVSYT 2E
QEVOIXW SJ MRXIVIWX LIVI EVI QEHI YT SJ FSXL TVMZEXI ERH TYFPMG WIGX
VIWYPX JVSQ XLI FILEZMSVW SJ IMXLIV WIGXSV EW [IPP EW XLI MRXIVEGXMS

&PWS VIPIZERX XS TERHIQMG TVITEVIHRIWaNediR Hctidmahd SRWI [GSVXW EVI
coordination failures [LMGL SGGYV [LIR EGXSVW LEZI XLI STTSVXYRMX] XS EGLM
KEMRW F] [SVOMRK XSKIXLIV FYX JEMP XS HS WS (SPPIGXMZI EGXMSR JEM
TEVXMGYPEVP] XS MRWXERGIW [LIR XLIVI MW E PEGO SJ PIEHIVWLMT ERH
WLEVIH F] QYPXMTPI TEVXMIW KPSFEPP] WYGL EW XLI PEGO SJ E GIRXVEP
(SSVHMREXMSR JEMPYVIW VIJIV XS EGXSVW STIVEXMRK MR MRHITIRHIRX W
JIRH XS IRH? MRXIVZIRXMSR ETTVSEGL RIIHIH JSV WYGGIWWJYP ZEGGMRI \
TVSHYGXMSR ERH HIPMZIV] &R] SJ XLIWI JEMPYVIW GER PIEH XS IUYMX] J
WIVZMGI M| E PMJI WEZMRK ZEGGMRI MW MREGGIWWMFPI XS GIVXEMR °
EVI JVSQ SV LS[ QYGL QSRI] XLI] LEZI
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Figure 1:
(LVSRMG (]JGPIW SJ (SQTPEGIRG] ERH 5ERMG MR ,PSFEP 5

Current global epidemic/pandemic preparedness & response

ecosystem failures
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Market actors revert
to mean as quickly as
possible and learn to
avoid risks next time

&JIXIV XLVIEX EFEXIW ERH SV TVSKVUYNVWIW XS IR}
QEREKIQIRX JYRHMRK MW TYPPIH“%€RH WXEOILSH
VIZIVX XS FYWMRIWW EW FIJSVI EW UYMGOP] EW

yLIR XLI (4:.) TERHIQMG WXVYGO MXW I\XVIQI MQTEGXW SR LIEPXL ERH

YRTVIGIHIRXIH KPSFEP EGXMSR JVSQ QER] UYEVXIVW -S[IZIV SRGI E HMW
[MHIWTVIEH TERHIQMG XLIVI EVI RI[] ERH HMUIVIRX WIXW SJ JEMPYVIW QE
4R XLI SRI LERH XLI TVMZEXI WIGXSV NYQTIH MRXS XLI QEVOIX MRZIWXM
[GIGXMZI ZEGGMRIW XS QEVOIX MR VIGSVH XMQI SJXIR XLVSYKL VIQEVOEF
ER SXLIV[MWI LMKLP] GSQTIXMXMZI MRHYWXV] -S[IZIV XLIWI MRZIWXQIRX'
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1. Setting the Scene

XLlI TVSQMWI SJ E PEVKI QEVOIX JSV GSYRXIVQIEWYVIW TVMZEXI WIGXSV
ERH EMHIH F] PEVKI WGEPI TYFPMG WIGXSV VIWTSRWI IGSVXW WYGL EW X
HIWGVMFIH EFSZI

,PSFEP GSSVHMREXMSR KETW ERH FSXXPIRIGOW [IVI EPWS INTSWIH VIUYM
QYPXMPEXIVEP VIWTSRWI QIGLERMWQ &(8 & XS EGGIPIVEXI HIZIPSTQIRX

EGGIWW XS (4:.) XIWXW XVIEXQIRXW ERH ZEGGMRIW ;LMPI KPSFEP GSF
MW YRTVIGIHIRXIH ERH XLI GSSVHMREXMSR QIGLERMWQ [EW WXSSH YT UY
WXVYGXYVI TVIZMSYWP] IN\MWXIH [MXL E GPIEV QERHEXI SV PIEHIVWLMT XS
IRXMX]IW VIPEXMZI PEGO SJ HIGRIH GIRXVEP PIEHIVWLMT JYRHMRK TYVG
E WMKRMOGERX GSPPIGXMZI EGXMSR JEMPYVI

&HHMXMSREP JEMPYVIW PMROMRK WYTTP] GLEMR QERYJEGXYVMRK ERH I
E TERHIQMG WMXYEXMSR EW XLI [SVPH [SVOW XS VETMHP] TVSKVIWW JVSC(
TVSHYGX JSV EPP TSTYPEXMSRW ER YVKIRX TVMSVMX] [MXL ER YVKIRX XM
[MPP WTER E QYGL PSRKIV XMQI TIVMSH MR E RSR IQIVKIRG] WMXYEXMSR

8LI (4:.) TERHIQMG MW JEV JVSQ SZIV ERH ER EGGIPIVEXIH KPSFEP UGSV
ZEGGMRIW MW YVKIRXP] VIUYMVIH &X XLI WEQI XMQI XLIWI JEMPYVIW HIQ
IGSWIWXIQ JSV TEXLSKIRW [MXL ITMHIQMG SV TERHIQMG TSXIRXMEP KMZI
JVIUYIRG] *TMHIQMGW ERH TERHIQMGW EVI RSX SRI WM~ aXW EPP ERH II
HIREQMGW [MXL HMUIVIRX KETW ERH FSXXPIRIGOW XLEX QE] FI MQTSWW |
SYXWIX &GGSVHMRKP] ER] JYXYVI WIWXIQ [MPP RIIH XS FI JSV[EVH PSSO
[ GER SYXPMRI E Q]JVMEH SJ TSXIRXMEP WIWXIQW ERH QEVOIX JEMPYVIW

GLERKI EGGSVHMRK XS HMWIEWI KISKVETL] XMQMRK ERH SXLIV GMVGYQYV
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2. Exploring Systems Failures in Pandemic R&D and the Role of CEPI

8LI JSPPS[MRK WIGXMSRW HIXEMP HIITIV EREPIJWMW SJ IEGL SJ XLI OI] W]V
IGSWIWXIQ ERH LS[ (*5. GER WIVZI XS EHHVIWW XLIQ REQIP] M QEVOIX V
MRZIWXQIRX MR 7 ) JSV TERHIQMG TVITEVIHRIWW MMM IUYMXEFPI EGGIW
GSPPIGXMZI EGXMSR JEMPYVIW

2A. Market risk aversion

'EGGMRI 7 ) ERH HIPMZIV] VMWOW MR TEF
RSR TERHIQMG WMXYEXMSRW

TMWO MW MRLIVIRX MR ER] LIEPXL 7 ) YRHIVXEOMRK XLIVI MW EP[E]W XLI VM)
TVSHYGX QE] RSX TVSZI WEJI SV IUIGXMZI -S[1ZIV YRHIVWXERHMRK WJWXIQ F
ETTIXMXI MR XLI TERHIQMG TVITEVIHRIWW ERH VIWTSRWI 7 ) IGSW]WXIQ VIUY
WTIGMOG X]TIW ERH HIKVIIW SJ VMWO EW [IPP EW [LMGL EGXSVW EVI [MPPMF

Even under normal conditions, vaccine development is costly and time-intensive, with a

relatively weak risk/reward proposition compared to other business lines of medical R&D. In

KIRIVEP ZEGGMRI HIZIPSTQIRX JVSQ HMWGSZIV] XS PMGIRWYVI GER GSWX
E HIGEHI XS GSQTPIXI [MXL ER EZIVEKI 9RIGBIMERSR SEREHN®PMEI GMVGYQWXE
GSQQIVGMEP 7 ) EGXSVW XEOI E HIPMFIVEXI WIUYIRGIH ETTVSEGL EGVSWYV
HIZIPSTQIRX TVSGIWW MR SVHIV XS QEREKI VMWO F] MRZIWXMRK MRGVIQII
EGLMIZIH 8EOMRK JYRHEQIRXEP VMWOW PMOI XLIWI GSQIW [MXL XLI I\NTIG
-S[1ZzZIV EHHMXMSREP VMWOW VIPEXIH XS HIQERH ERH TVSGXEFMPMX] JSV
]I X QSVI YRGIVXEMRX] ERH VMWO XLEX JVIUYIRXP] XMT XLI WGEPIW EKEMF

Vaccine R&D XEU%"SE <% "E<3A9E TEVXMGYPEV ZEGGMRI [MPP TVMQEVMP] F

Risks for TSTYPEXMSRW PSGEXIH MR VIWSYVGI TSSV GSYRXVMIW XLIV

Industry Actors TE] 1ZIR MJ HIQERH ERH ZSPYQI MW LMKL HEQTIRMRK XLI T

TVSQTXMRK VIHYGXMSR SV IPMQMREXMSR SJ PIWW TVSUXEF|

Unpredictable demand: JMWIEWI XVENIGXSV] GER FI HMyYyGYPX XS TVI
F] XLl XMQI FMPPMSRW SJ HSPPEVW LEZI FIIR WYRO MRXS |7 ) XL|
EPVIEH] HMQMRMWLIH HEQTIRMRK HIQERH ERH GEYWMRK GSQTERMIW XS

IEVRMRKW [LMGL MW EPWS E WXVSRK HMWMRGIRXMZI JSV TVMZEXI MRHY\

v
v
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2. Exploring Systems Failures in Pandemic R&D and the Role of CEPI

Fragmented demand: *2IR MJ XSXEP ZEGGMRI HIQERH MW LMKL ERH TVSGXEFPI E
GSYRXVMIW EKKVIKEXMRK XLMW HIQERH F] RIKSXMEXMRK QYPXMTRI GSYF
GSRXVEGXW ERH REZMKEXMRK REXMSREP VIKYPEXSV] VIUYMVIQIRXW MQT
GSZIVEKI VITVIWIRX WMKRMOIGERX GSWXW ERH VMWOW ;LMPI XLMW GSYP
QEVOIX MRHYWXV] GER TVIJIV IEWMIV VSYXIW XS TVS0X MRGPYHMRK JSV
WQEPPIV REXMSREP SRIW 1!

Figure 2:

"EGGMRI )IZIPSTQIRX ERH 5VSHYGXMSR 5LEWIW

Typical vaccine timeline

"N

COVID-19 emergency
vaccine timeline

"

Phase 1

Phase 2

JIZIPSTQIRX 5LE\kIW

Phase 3

Manufacturing

9RHIV GVMWMW VETMH VIWTSRWI ERH XMQIPMRI GSQTVI
TEVEPPIP TVSGIWWMRK ERH QERYJEGXYVMRK FIJSVI JYP|
ETTVSZEP [LMGL VEMWIW EPVIEH] LMKL VMWO TVSQOPI 1ZI
INXIRX YRWYTTSVXEFPI F] TVMZEXI ERH IZIR QER] TYFPMC

9RHIV RSVQEP GMVGYQWXERGIW ZEGGMRI HIZIPSTQIRX ¢
MR E PMRIEV TVSKVIWWMSR [MXL SRI TLEWI SRP] FIKMRF
WYGGIWWIYP GSQTPIXMSR SJ XLI TVIZMSYW TLEWI XS Q
LMKL VMWOW ERH GSWXW EX IEGL WXEKI 8LMW TVSGIWW
GSYPH XEOI FIX[IIR ERH JIEVW XS FVMRK XS QEVOIX
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2. Exploring Systems Failures in Pandemic R&D and the Role of CEPI

FO% °% ,EA°,% 8°,< %a858s 491% @ %o« 8% 984U % UES% x"84U% s&gs sax% Ua &,EN3
parallel track traditional, carefully sequenced investments, which exacerbates already high
risks. +SV INEQTPI [LIVIEW GSWXP] QERYJEGXYVMRK MRZIWXQIRX MW X]TMG
LEW WYGGIWWJYPP] EGLMIZIH VIKYPEXSV] ETTVSZEP ERH PMGIRWYVI MR
TVSHYGXMSR SJ ZEGGMRIW GEPPIH JSV PEVKI MRZIWXQIRXW MR GSQQIVGN
QMPPMSRW ERH F M&&d) IRMP S KISREIXNSYV] ETTVSZEP PMGIRWYVI &W SYXPN
HE] TIVMSH MX XSSO XS HIZIPST E (4:.) ZEGGMRI VITVIWIRXW ER YRTYV
RSVQEP ZEGGMRI HIZIPSTQIRX XMQIPMRIW ;LMPI GSWXP] MR ER] WMXYEXN
YRWEJI EX VMWO MRZIWXQIRXW MR QERYJEGXYVMRK GSYPH GVIEXI LYKI E

In the COVID-19 response, funding for “at-risk” manufacturing and advance purchase of vaccines

created and exacerbated market gaps and failures. ;LMPI WSQI -.(W ERH PEVKI TLEVQEGIY XN
GSQTERMIW HMH MRZIWX LIEZMP] MR 7 ) ERH QERYJEGXYVMRK XLMW WXVY(
XLSWI [LS TYX MR GETMXEP ERH EPVIEH] LEH 7 ) TPEXJSVQW GETEFPI SJ EH!
-.(W [LS ORERGIH 7 ) ERH EX VMWO QERYJEGXYVMRK [IVI EFPI XS VIWIVZI EP
JSV XLIMV SIR GMXM”AIRW MRWXIEH SJ TVMSVMXMA"MRK E KPSFEP TSSP SJ ZE
RIITH (*5. ERH TLMPERXLVSTMG SVKERMA"EXMSRW PMOI XLI '"MPP 2IPMRHE ,E
TEVXMEPP] 0PP XLI KET MR EX VMWO QERYJEGXYVMRK JSV KPSFEP TSTYPEX
-.( QERYJEGXYVMRK MRZIWXQIRXW ERH GSYTPIH [MXL XLI XMQI MX XSSO XS
JSV TYVTSWI KPSFEP ERH IUYMXEFPI WXVYGXYVI JSV (4:.) ZEGGMRI TVSG
&HZERGIH 2EVOIX (SQQMXQIRX KPSFEP EGGIWW XS ZEGGMRIW [EW WMKRM{

The COVID-19 experience should imprint some key lessons to mitigate future threats from

market or manufacturing risks. -S[Izlv XLI [SVPH EPWS RIIHW XS EZSMH XLI XVET SJ
XLI RI\X TERHIQMG [MPP TPE] SYX MR XLI WEQI [E] EW XLI GYVVIRX SRI ERI
KETW [MPP FI XLI WEQI .R XLI RI\X TERHIQMG XLI ZEGGMRI WGMIRGI QE]
GSWXP] ERH XMQI MRXIRWMZI"IGLSMRK XLI PSRKWXERHMRK IGSVXW XS HIZ
QEPEVME ERH XYFIVGYPSWMW [LSWI GSQTPI\ ERH QYXEXMRK ZMVYW ERH
GLEPPIRKI ZEGGMRI WGMIRGI Q73& ERH SXLIV GYVVIRX XIGLRSPSK] QMKL:
TERHIQMG XLVIEX VIUYMVMRK RI[ ERH HMUIVIRX XIGLRSPSK] TPEXJSVQW
FSXXPIRIGOW QMKLX PSSO HMUIVIRX SV FIGSQI WIGSRHEV] XS WGMIRXMOG

YT %0 U y&s&9<%"°9UA&5 1% < S&° <% sax89<x% U Yas89¢%5°s)8<%U%9°5 X% UES% "s
to consider. .HIEPP] HMWIEWI FYVHIR ERH ITMHIQMSPSKMGEP GSRWMHIVEXMSR
WIGXSV MRZIWXQIRX MR ZEGGMRI HIZIPSTQIRX FYX EW RSXIH EFSZI E ZEVM
[IMKLXIH XS[EVH VMWO ETTIXMXI'EGIGX GSQQIVGMEP MRXIVIWX EPSRK E GS
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2. Exploring Systems Failures in Pandemic R&D and the Role of CEPI

Figure 3:
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LMW ZEVMEFMPMX] ERH YRTVIHMGXEFMPMX] SJ IEGL RI[TITMHIQMG SV TERH
JYRHMRK JSV MRRSZEXMSR EGVSWW E FVSEH VERKI SJ XSSPW ERH XIGLRSP
JYRHMRK ETTVSEGLIW XLEX GER FI JSVIEVH PSSOMRK ERH QMXMKEXI VMWO

[IWTSRWIW XS QEVOIX VMWO EZIVWMSR (

COVID-19 and previous pandemics and epidemics show that disease trajectory is inherently

$397s8U T<°A 8% °9U %" sax89x% U Y&as89<%5°5)a<%oU%9°5 Tx% U < % U yas8d9<%osS )

.RHMZMHYEP 7 ) EGXSVW [MPP LEZI HMUIVIRX VMWO XSPIVERGI

XLIMV TSVXJSPMS WXVEXIK]

[MXL HMaI

IWNMWXMRK VIWSYVGIW VMWO EHNYWXIH TVS(
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2. Exploring Systems Failures in Pandemic R&D and the Role of CEPI

TIVGIMZIH WLEVILSPHIV VMWO XSPIVEFMPMX] ( WYMXI MRXIVIWX PIZIP ER
ZEVMEFMPMX] E [MHI VERKI SJ VMWO WLEVMRK XSSPW MW RIIHIH XS XEMF
EX XLI VMKLX XMQI

Public-sector actors in governments and multilateral organizations can leverage a variety of

tools to reduce risk by subsidizing costs or guaranteeing revenue for private actors. YFWMHMIW

XS LIPT HIJVE] XLI GSWXW ERH XLIVIIJSVI VMWOW SJ ZEGGMRI 7 ) ERH QE
,TYWLE JYRHMRK XLEX QSXMZEXIW 0VQW XS MRRSZEXI ERH IRKEKI .RGIRX
TVMZEX|I WIGXSVY MRXS XLI QEVOIX [SVO F] KYEVERXIIMRK TVMGI ZSPYQI
HIZIPSTIH TVSHYGX [LIVI QEVOIX HIQERH VMWO MW LMKL 8LIWI MRGPYHI E
EKVIIQIRXW [MXL WTIGMOG GSQTERMIW XS TYVGLEWI E WTIGMOG TVSHYGX
ZSPYQI ERH TVMGI | K 4, XLl *YVSTIER 9RMSR &HZERGI 5YVGLEWI &KVII
TLEWIW SJ (4:&< ERH &HZERGI 2EVOIX (SQQMXQIRXW GSQQMXQIRXW XS 7
ZEGGMRI XLEX QIIXW GIVXEMR TVI WIX TVSHYGX WTIGMUOGEXMSRW HMWFY
IZIRXYEPP] HIPMZIV

There remains ongoing debate on how to balance push v. pull incentives to make the most

Ayalc 8% 5X8%EU%, 5 cAU%ES%ITEIX<s® 9&U % XLA Wi %S F6Wo FAKIE WY @XQE VM A I
&RRI\ 9PXMQEXIP] E 0ORERGMRK WXVEXIK] XLEX QEOIW FIWX YWI SJ TYFPN
XS HITPS] GSQFMREXMSRW SJ TYWL ERH TYPP PIZIVW XLEX VIWTSRH XS Gl
VIGSKRM”Al VMWO XEOMRK EGVSWW E WTIGXVYQ VEXLIV XLER TYWL SRP] S

COVID-19 has also demonstrated that market uncertainty and technical risk is often so high

for a private sector developer at the outset of a pandemic that R&D push funding is vital to

get research underway and candidates into the pipeline quickly. S8VEHMXMSREP TYPP QIGLERMYV
EPSRI QE] FI MRWYYGMIRX MJ XLI] SRP] QEOI GSQQMXQIRXW JSV WYGGIWW
TVSHYGXW JSVGMRK XLI HIZIPSTIV XS EFWSVF EPP XLI VMWO &X XLI WEQ
KYEVERXII LEW FIIR WLS[R XS FI RIITHIH EW EHHMXMSREP MRGIRXMZI ERH >
XEOMRK F] XLI TVMZEXI WIGXSV

~ o

aT°8x&% °%"°9UAa5 1% °yaTc<x%o< 8% 89¢ S&% UES, U6°9U% <« A&SAUES&a%Sags sax% a»
vaccines and other tools for everyone, everywhere—publicly-funded incentives must be

balanced with conditions that ensure the global public interests are served. LMW GER FI E
HIPMGEXI FEPERGI XS WXVMOI XSS QYGL GSRHMXMSREPMX] QE] WPS[ SV \
WIIOMRK QSVI G4I\MFPlI RERGMRK [LMGL QMKLX TSWI YREUSVHEFPI HIPE]W
SXLIV LERH XSS PMXXPI GSRHMXMSREPMX] VMWOW SZIV WYFWMHMAMRK X
ERH WYTTSVXMRK TVSHYGXW XLEX LEZI PMQMXIH KPSFEP ETTPMGEFMPMX]
IUYEPP] [LMGL MW XLI WMXYEXMSR XLI [SVPH MW I\NTIVMIRGMRK QSRXLW
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2. Exploring Systems Failures in Pandemic R&D and the Role of CEPI

.RHIIH HYVMRK (4:.) MX LEW FIIR TIVGIMZIH XLEX MR XLI YVKIRX VIWTSF
HIIT TSGOIXW JSV TVSUX GSQTERMIW FIRIGXIH NGIWWMZIP] JVSQ QYPXMTI
GSQFMRMRK 7 ) TYWL JYRHMRK MRGIRXMZIW TYVGLEWI KYEVERXII TYPP M
TE]QIRXW XS VIWIVZI QERYJEGXYVMRK GETEGMX]"EPP [MXL ZIV] JI[ GSRHM
EGGIWW ERH IUYMX]

=IX XLMW SRP] XIPPW SRI WMHI SJ E QSVI GSQTPI\ WXSV] [LIVI XLI LMKL V
TVIZMSYW 7 ) JEMPYVIW FSVRI F] MRHYWXV] XLI LMKL STTSVXYRMX] GSWX
STTSVXYRMXMIW EZEMPEFPI XS MRHYWXV] EGXSVW ERH XLI TEVEPPIP MR.
RSX EGORS[PIHKIH EPSRKWMHI XLI WM”Al ERH WGEPI SJ TYFPMG WIGXSV MI
LIEPXL EGXSVW PMOI XLI &JVMGE ()( VIGSKRM~AI OWGEP HMWGMTPMRI| ERH
SR MRZIWXQIRX EVI XLI ZIV] JEGXSVW XLEX EPPS[IH TVMZEXI MRHYWXV] X¢
NTIVMIRGI XLEX IREFPIH XLIMV VETMH HIZIPSTQIRX SJ (4:.) ZEGGMRIW

WIGXSV MW KSMRK XS LIPT WLEVI XLIWI GSWXW ERH VMWOW XLI FIRIOXW
FIX[INTR TVMZEXI ERH TYFPMG RIIHW ERH INTIGXEXMSRW 8LMW MW IWTIGME
[LIVI ZEGGMRIW ERH SXLIV XSSPW EVI E RIGIWWEV] KPSFEP TYFPMG KSSH
WTVIEH MR WSQI TEVXW SJ XLI [SVPH 8LMW GEPPW JSV GEVIJYP GSRWMHI
GSRHMXMSRW ERH TVSXIGXMSRW EPMKRIH [MXL TYFPMG ORERGMRK XS HIZ
EGGIWW WYGL EW XLI VMKLX XS HMVIGX WYTTP] XS WTIGMOG TSTYPEXMSI
GSRHMXMSRW EVSYRH MRXIPPIGXYEP TVSTIVX] ERH HEXE WLEVMRK

(*5.9fW VSPI MR EHHVIWWMRK QEVOIX VMV

© T89%0 < AX8%53,¢ N, 8% °9U% °s¥ 9 %os X)% IE9Xx Uds°< E9OXD %o« 8Sa% X%1,8°S, %o
approach to designing the right set of incentives and risk-sharing terms. *EGL HMWIEWI QEVOIX

TVIWIRXW YRMUYI FSXXPIRIGOW ERH VMWOW GEPPMRK JSV MRGIRXMZIW ER
RI[ GLEPPIRKIW ERH IRKEKI HIZIPSTIVW IUIGXMZIP] & TVITSWMXMSRIH KPSFE
JYRHMRK ERH MRGIRXMZIW WYGL EW (*5. GER LIPT [MXL XLI JSVIXLSYKLX E
ERH IRKEKI TEVXRIVW XS GSYRXIV IQIVKMRK ITMHIQMGW ERH TERHIQMGW FI

During COVID-19, the high risk of developing a vaccine in an emergency outweighed the

potential global market for many industry actors. &W E VIWYPX -.(W RSXEFP] XLI 9 MR
LIEZMP] XS HI VMWO (4:.) ZEGGMRI 7 )FYX [MXL TVSZMWMSRW XLEX EPP
ERH TVMQEV] EGGIWW XS VIWYPXMRK ZEGGMRIW .R GSRXVEWX (*5. [EW X
HI VMWO ZEGGMRI 7 ) QERYJEGXYVMRK EX WGEPI [MXL KPSFEP MRXIVIWXW
VIWSYVGI WIXXMRKW MR QMRH
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2. Exploring Systems Failures in Pandemic R&D and the Role of CEPI

CEPI's core funding tools are “push” funding in the form of grant and loan agreements that
incentivize innovators through lowering their cost and risk of engaging in EID vaccine R&D.
JITIRHMRK SR XLI TEVXMGYPEV WXEKI SJ HIZIPSTQIRX ERH KET XS FI aPPIH

> *REFPMRK WGMIRGI ERH IEVPMIV WXEKI HIZIPSTQIRX EGXMZMXMIW W)
XVMEPW VIKYPEXSV] TPERRMRK ERH 7 ) WGEPI TVSHYGXMSR XLSYWER

Y% TEQTMRK YT QERYJEGXYVMRK XS WYTTP] PEVKIV EQSYRXW SJ ZEGGMI

% IGYVMRK PEVKI WGEPI QERYJEGXYVMRK GETEGMX] XS TVSHYGI REXM
SI QMPPMSRW ERH FMPPMSRW SJ HSWIW MRGPYHMRK JYRHMRK XLI XV
QERYJEGXYVMRK TEVXRIVW JSV WGEPMRK ERH LEZMRK E KISKVETLMGETF

CEPI’s funding of upstream R&D activities is meant to complement pull funding from

downstream actors who would procure and distribute developed vaccines to global

populations. 8LMW GSQTPIQIRXEVMX] MW IZMHIRX MR XLI WXVYGXYVI SJ XLI (4
(SQQMXQIRX &2( [LMGL WIVZIW EW ER INTPMGMX QIGLERMWQ JSV (*5. XS
(4:.) ZEGGMRI 7 ) [MXL HS[RWXVIEQ TVSGYVIQIRX EGXSVW PMOI ,&:. 8LV
TYWL ERH TYPP MRGIRXMZIW EVI GSQFMRIH [MXL XLI KSEP SJ HIZIPSTMRK
EGSVHEFPI ERH ETTVSTVMEXI JSV PS[ VIWSYVGI WIXXMRKW

CEPI's upstream funding comes with conditions designed to serve its core public interest

and equitable access mandate. 8LIWI GSRHMXMSRW EVI MRHMZMHYEPP] RIKSXMEXIH
ERH GSRXVEGX XS IRWYVI XLEX TVSHYGXW WYGGIWWJIYPP] HIZIPSTIH [MX
XEVKIX TSTYPEXMSRW EX EUSVHEFPI TVMGIW MR EQTPI WYTTP] ERH [MXL
ERH XVERWIJIVVMRK XIGLRSPSK] JSV QERYJEGXYVMRK WGEPI YT MR PS[ VI
GER MRGPYHI

Y TMKLX SJ GVWX VIJYWEP JSV 12.( TVSGYVIQIRX | K (4:&< JSV (*5. JY
Y *\TIGXEXMSRW EVSYRH TVMGMRK WYGL EW TVMGMRK PMQMXW MR 12
% )EXE WLEVMRK VIUYMVIQIRXW

% 2ERYJEGXYVMRK VIPEXIH GSRHMXMSRW WYGL EW XIGLRSPSK] XVERW.
QERYJEGXYVMRK MR RI[ PSGEXMSRW SV VMKLXW XS VIEPPSGEXI YRYWI
QERYJEGXYVMRK GETEGMX]

Y +YRHMRK VIPIEWIH GSRHMXMSREP SR VIEGLMRK WXEKIH QMPIWXSRIW
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Figure 4:
(*5.TW MRWXVYQIRXW ERH XIVQW

CEPIprovides direct R&D “push” funding, coordinates with “pull” funding WSYVGIW
and attaches conditons XS MXW JYRHMRK XS LIPT IRWYVI MubW QSRI]
health and equitable access

CEPI's R&D funding instruments

Vaccine development agreements Scale-up of manufacturing agreements

KIRIVEPP] MRGPYHI XLIWI EGXMZMXMIMWGYW SR HIZIPSTMRK QERYJEGXYVMRK

TVIGPMRMGEP WXYHMIW GPMRMGEP XVSIGPWVIW XLEX GER TVSZMHI QYGL PEV
VIKYPEXSV] TPERRMRK ERH HIZIPSTQERXSYRXW SJ ZEGGMRI| XLER XLI QSVI PMC
SJ XLl QERYJEGXYVMRK TVSGIWW EX BERYJEGXYVMRK TVSGIWWIW RIIHIH JSV

WQEPP WGEPI ZEGGMRI HIZIPSTQIRX

5VSZMHMRK WYYyGMIRX MRGIRXMZI
for lTUIGXMZI TVMZEXI|I WIGXSV
mobilization

?

YEWMHMAI GSWXW ERH WLEVI
GSZIV 7 ) GSWXW WLEVI 7 )
MRZIWXQIRX VMWO TVSZMHI
TVI GSQTIXMXMZI EWWIXW PM
ERMQEP QSHIPW IXG

/A \

(S SVHM R E ddmphtbguarantees
SUIVIH F] SXEWWY VI HIQERH
XLVSYKL EHZERGI TYVGLEWI G
&2(W TSSPIH TVSGYVIQIRX
QIGLERMWQW PMOI (4:&<

w
Serving public health & equity
interests

X JYRHIH F]
S (4:&<

K SYX ERH
R RI[ PSGEXMSRW
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YZF %0 °X%o< 8% °A | Y% <E% U8 EYi%0°%S°9 8% EU% 9T49¢ 8% ,8 8sX% &» A, %uD°
of each disease market and in service of long-term global health security interests. -S[l1zlv MX
WXMPP XEOIW FMPPMSRW SJ HSPPEVW ERH QER] TEVXRIVW XS KIX IZIR SR
WMRKPI ORERGMRK EGXSV QYWX FI GSRWMHIVIH [MXL XLMW TIVWTIGXMZI
SRI SVKERMA"EXMSR PMOI (*5. [MXL VIPEXMZIP] PMQMXIH VIWSYVGIW GSQT
EHHVIWW EPP QEVOIX VMWO EZIVWMSR 8LI (4:.) NTIVMIRGI WLS[W XLEX
MRGIRXMZIW EVI MQTSVXERX JSV UYMGOP] EGGIPIVEXMRK ZEGGMRI HIZIP S
HIXEMPW INEQTPIW SJ LS[ (*5. SUulvw HMUIVIRX MRGIRXMZIW EGGSVHMRK
ZEGGMRI QEVOIX

2B. Chronic underinvestment in vaccine
R&D for preparedness

Despite overwhelming epidemiological evidence and warnings of the threat of a novel

respiratory virus growing into a global pandemic, the world has failed to sustainably prioritize

and invest in pandemic preparedness. 7)JSV ZEGGMRIW ERH SXLIV QIHMGEP GSYRXIVQ
FITR GLVSRMGEPP] YRHIVJYRHIH EWTIGXW SJ TVITEVIHRIWW XLEX EVI VIUY
LEW XSSPW XS GSRXEMR ERH VIWTSRH XS E HMWIEWI S¥XBQIEO FIJSVI MX |

SRP] FMPPMSR [EW MRZIWXIH MR EPP WXEKIW SJ 7 ) JSV IQIVKMRK N
HMWIEWIW TVMSVMXM~AIH F] XLI ;-4 EW XLSWI [MXL ITMHGE®GEG EBEVRAVHVISERR HIIQIM (
IGSRSQMG GSWXW SJ XLI (4:.) TERHIQMG LEZI FIpBrmdnkM gnl théH E X FMP

KPSFEP IGSRSQ] MW TVSNIGXIH XS PSWI E TVSNIGXIH XVMPPMSR JVSQ Xl1

43 XLI JYRHMRK LMWXSVMGEPP] MRZIWXIH MR *.) 7 ) GEQI JVSQ XLI TYF
WIGXSV ERH XLI VIQEMRMRK VB QEVMKXERMRIrFSBY|W HMWGYWWIH MR XLM
XS XLI VIPEXMZIP] WQEPP WLEVI SJ GRERGMRK XLEX GSQIW JVSQ XLI TVMZ
JYRHMRK JSV *.) 7 ) [LMPI VITVIWIRXMRK XLI QENSVMX] SJ MRZIWXQIRXW

GSQTEVIH XS SXLIV TYFPMG MRZIWXQIRXW MR QIHMGEP ERH SXLIV 7 ) 8LN\
SI TVMSVMXMAEXMSR [LIVI *.) ZEGGMRIW EVI TIVGIMZIH EW E RMGI| XS LEZ
JYRHMRK JSV TERHIQMG 7 ) ERH TERHIQMG TVITEVIHRIWW SZIVEPP MW TV
[MXL JYRHMRK WYVKMRK HYVMRK ER IQIVKIRG] XLIR UYMGOP] VIZIVXMRK .
SJ E XLVIEX LEW [ERIH
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Figure 5:
-MWXSVMGEP 2EVOIX *\TIVMIRGI [MXL *TMHIQMG 5ERHIQN

1903s- } 2002 -
2016 2004
Yellow Fever SARS

*UIGXMZI ZEGGMRIW LEZI FIIR WXIEHMP] MQTIWBZEHR WANBREV XMW MRMXMEXIH E &7 ZEGGMRI T
IVWX MRXVSHYGIH MR XLI W FYX YRHIVVBYR VMWD XX XLI WXEVX SJ XLI SYXFVIEO ERH WS
LMKLIWX RIIH TSTYPEXMSRW 3S[ TVMZEXI| WIGXSBEPKWERX WYFWMH] &JXIV XLI KPSFEP XLVIE
[SVO [MXL MRXIVREXMSREP TYFPMG JYRHIVWLXS .FREWYMBEWRX IRHIH HIZIPSTQIRX WXSTTIH GSQTF
EHIUYEX|I KPSFEP WYTTP] ERH (LMVSR PSWX YTJVSRX MRZIWXQIRX

2009 -

2010

HIN1

90 KSZIVRQIRX GSRXVEGXIH , 0 XS TVSHYGI QMP HSWIW SJ

-3 ZEGGMRI FYX , 0 PSWX b SJ XLI SVMKMREP GSRXVEGX ZEPYI
[LIR XLI 90 KSZTX VIRIKSXMEXIH XLI GSRXVEGX ERH GETTIH MXW
SVHIV EX QMP HSWIW FIGEYWI SJ VIHYGIH HIQERH

Ebola Zika

2IVGO FIKER ZEGGMRI HIZIPSTQIRX [LIR -.( GBRRGRYR '&7)& E[EVHIH E 2 GSRXVEGX [MXL
TIEOIH 3 EX XLEX XMQI XLI 9 IWXMQEXIH MXHERBIGKSMRE&XHNPIVEX]I ZEGGMRI HIZIPSTQIRX -S[IZ
E[EVH FMP MR ZEGGMRI GSRXVEGXW -S[IZ8W X¥}MIP™MQWXMWMHIH QSVI UYMGOP] XLER INTIGXI!
INTSWYVI QIERX XLEX MR XLI IRH '&7)& SRP]TKEMWI2IVEGEGPMRMGEP XVMEPW ZIV] HMyGYPX [LMPI
b QMP JSV *FSPE ZEGGMRI 7 ) ERH QERYJEGMRXWMRK X8LRWIT X '&7)& HIWGSTIH® XLI GSF
[EW JEV PIWW XLER INTIGXIH GSRWMHIVMRKXSVER®PTEMHYW SR GEWI HIGRMXMSR ERH WYVZIMI
QMP XS WQEPP FMS XIGL JSV ZEGGMRI PMG IREWN\VRKRYXMERSW X3 IWXST >MOE ZEGGMRI HIZIPST
XLVIEX XS -. (W TEWWIH 2IVGO [EW EPWS PIMXWNXTSWXRK ZNREZFWIXQ IR X

QEVOIX JSV E ZEGGMRI
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X% SaN8°<AU% %1, 8% E0%"°9 1% °9U %98 ,81<% U xx8°UaXx%"SE°T< a0 % UESH°S!
that could prevent a future infectious disease outbreak from spreading. &W ER INEQTPI JYRHMRK
JSV *FSPE 2EVFYVK ZMVYWIW QSVI XLER XVMTPIH FIXJ[IIR ERH MR
*FSPE SYXFVIEO TIEOMRK EX EPQSWX QMPPMSR MR &W XLI ZMVYW
XLl MQQIHMEXI HMWIEWI XLVIEX ERH GLEPPIRKMRK PEXI WXEKI GPMRMGEF
TSTYPEXMSR *FSPE JYRHMRK HVSTTIH XSS JEPPMRK F] EVSHRH QMPPN
ZSPEXMPMX] MR XLI QEVOIX GER ,FYVR®* MRHYWXV] TEVXRIVW [LS EVI MR X
PIEZMRK XLIQ [MXLSYX VIPMEFPI VIWSYVGIW XS GSRXMRYI HIZIPSTQIRX SJ
TYRMWLMRK XLIQ JSV HMZIVXMRK VIWSYVGIW ERH XMQI JVSQ SXLIV FYWMI
TEVXRIV [LS LEW FIIR FYVRIH JVSQ ER INNTIVMIRGI SJ HIZIPSTMRK E ZEGGM|
QE] ORH IRKEKIQIRX HYVMRK XLI RI\X LIEPXL GVMWMW XSS VMWO] I0IGXM.:
TEVXRIVW MRHIIH SRP] E LERHJYP SJ XLI PIEHMRK ZEGGMRI QERYJEGXYV
ZEGGMRI .R EHHMXMSR MJ MRHYWXV] HSIW RSX TMGO YT XLI XEF XS GSR
JYRHMRK GER PIEH XS TVIQEXYVI WXSTTEKIW SJ [SVO PIEZMRK XLI [SVPH
WEQI HMWIEWI SV ZMVYW IQIVKIW EKEMR HIWTMXI PEVKI TEWX MRZIWXQIR
ERH WLMJXMRK TVMSVMXMIW MX [EW RSX YRXMP XLI SYXFVIEO MR
(SRKS )7( XLEX XLI HIZIPSTQIRX ERH VIKYPEXSV] ETTVSZEPW SJ *FSPE ZE
HIEHP] HIPE]

Underlying the critical failure of both the public and private sectors to invest in preparedness

is the fact that political and/or commercial interests often trump science, epidemiological

risk, and global needs. SQIXMQIW J[LIR QERMJIWXIH F] XLI TVMZEXI WIGXSV XLM\V
TVMSVMXMA"EXMSR ERH JYRHMRK SJ 7 ) [MXL XLI KVIEXIWX TSXIRXMEP JSV
YWYEPP] FIRIGXW XLI IRHIQMG RIIHW SJ LMKL MRGSQI IGSRSQMIW [MXL XL
HMEFIXIW XVIEXQIRX 7 ) Z ZEGGMRI 7)) 4XLIV XMQIW [LIR QERMJIWXIH F
MW HVMZIR F] TSPMXMGEP INTIHMIRG] [LIVI LIEHPMRI KVEFFMRK HMWIEWI
EXXIRXMSR ERH MRZIWXQIRX XLEX QE] RSX RIGIWWEVMP] FI [EVVERXIH F]
QSVXEPMX] VEXIW SJ XLI HMWIEWI
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Figure 6:

+EGXSVW XLEX )VMZI &GXYEP 2 ) +YRHMRK 5VMSVMXMIW

jA#AT< "8% xT 8a9¢ T% U°T<ESX% UES% ~»% % 9 8x<589 <% U

Disease Burden Epidemiological Threat
% 2SVXEPMX] QSVFMHMX] ¥%» 8VERWQMWWMFMPMX]
% 1ZIVMX] SJI HMWIEWI W]QTXS5QW ¥ M~ SJ XLI EUIGXIH TSTYPEXMSR

j< 8S%oU°T<ESXx%0¢ °<% 9 389T84%0°<<89¢ E9%°9U% " s Es «

“Scare” Factor Market Value/Developer Geographic Prevalence
% 4YXFVIEO WXEXYW HRH WIZIV Rappbilities % .RGMHIRGI MR PS[ MRGSQI ZW LMk
SJ WIQTXSQW WTIIH SJ % M7l SJ TE]MRK QEMOIX MRGSQI GSYRXVMIW

XVERWQMWWMSR HIE¥,L MEBXMVIH MRZIWXQIRX STTS¥ XYWROMKXYGSIHXSI EUIGXMRK -. (W
% *QIVKMRK WEJIX] GSRGIVRWMBSRERERGMEP VIXYVRW WMPEGMWNXEWXL GRERGMEP ERH TSPMX
>MOE VIPEXIH FMVXL|HIJIGXWITYXEXMSREP MQTHGX TS[IV

Y 5SPMXMGEP QIHME ' GSZIVEK4 )IZIPSTQIRX VMWO

% 8IGLRMGEP JIEWMFMPMX]
¥ XVEXIKMG +MX

F<%o X%0°, U°YaX%a°X aS%o<E% U89¢ UVi% ° X% °9U% 9apT 491 4x% 9% °9UA&5 1% sa&”"
9% ~»% DB %o <« %o< A% A8IE HlRiIBEFRHINXQMEG TVITEVIHRIWW ERH VIWTSRWI MW ZN
GSRXMRYYQ MRGPYHMRK SXLIV IGSVXW RIIHIH XS TVIZIRX ITMHIQMGW TERHIC
WYTTVIWW ER SYXFVIEO [MXL TERHIQMG TSXIRXMEP ERH VETMHP] HIZIPST E
LIEPXL XIGLRSPSKMIW [LIR E RSZIP TEXLSKIR IQIVKIW XLl KETW MR MRZIWXQ
MR VIEP XMQI ,5VITEVIHRIWW! MW RSX QIVIP] FIMRK VIEH] XS QSFMPMAI UYM
EPP XLI WXITW ERH MRZIWXQIRXW RIIHIH XS TVIZIRX ERH SV GYVF E TERHIQM
MRZIWXQIRXW MR WYVZIMPPERG!| TEXLSKIR VIWIEVGL ZEGGMRI XLIVETIYXM
HIPMZIV] ERH GVIEXMRK JYRGXMSRMRK TIEGIXMQI* WXVYGXYVIW XLEX GER
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Ultimately, preparedness means that outbreaks can be stopped in their tracks before they

become devastating pandemics . 8LMW VIUYMVIW WYFWXERXMEP VIWSYVGIW ERH GETEI
TYFPMG ERH TVMZEXI WIGXSVW XLI TVMZEXI WIGXSVY FVYMRKW YRMUYI ORS]

XS WGEPI [LMPI XLI TYFPMG WIGXSVY GER HI VMWO TEVXMGMTEXMSR MR YRG
JEGMPMXEX|I TVSZMWMSR SJ TYFPMG K:ESHW] [WPAMRKKQEVAMREERMHYMWR JSYR
VIWIEVGL MRXIV SVKERMA"EXMSR GSPPEFSVEXMSR ERH IUYMXEFPI EGGIWW X

In examples where the public sector has made a serious investment to de-risk and promote

health R&D over time, the results are notable. .RHYWXV]ITW EFMPMX] XS FVMRK WYGGIWW
ZEGGMRIW XS QEVOIX [MXLMR E ]JIEV [EW QEHI TSWWMFPI F] WXIEH] TYFPM
7) MRGPYHMRK 7 ) JSV GSVSREZMVYWIW ERH Q73& TPEXJSVQ XIGLRSPSK
5YFPMG WIGXSV JYRHW FEWMG WGMIRGI ERH VIWIEVGL XLEX FYMPHW E W(
E WTVMRX EGVSWW XLI 6RMWL PMRI HYVMRK E GVMWMW’ E JEGX XLEX MW
HYVMRK ER IQIVKIRG] GIPIFVEXI XLI EGLMIZIQIRXW SJ WTIGMOG GSQTERMI
XIGLRSPSKMIW XIEH] TVSKVIWW MR XLI TVMSVMXMA"EXMSR SJ KPSFEP LIE
IZMHIRX MR XLI WTIIH SJ XLI (4:.) VIWTSRWI

OPXMQEXIP] TVITEVIHRIOMMeaRIERW XLE
can be stopped in their tracks before they
become devastating pandemics.



2. Exploring Systems Failures in Pandemic R&D and the Role of CEPI

Figure 7:

7IGIRX (4:.) tEGGMRI 'VIEOXLVSYKLW EVI 5VIQMWIH
SYFPMG .RZIWXQIRXW

SR )IGE!I

mRNA research

&JXIV E HIGEHI SJ EHZERGMRK HMWG S Z | iR BARDA awarded

WSQI TEVXMGMTEXMRK WGMIRXMWXW JS WRdéitd $955M to advance

2SHIVR IR XLIMV Q73& (4:.) ZEGGMRI
InERFE] 'MS38IGL LMVIH Q73& L 2620 e Seist
VIWIEVGLIV XS SZIVWII Q73& dovemnmentawarded ®
HMZMWMSR ERH VEMWIH Q NFBNSTRFR §+45M for their
Q73& VIWIEVGL FIKER MR FlISVI KSMRK TYFPMG MR Q73& (4:.) ZEGGMRI

the F1 9 EGEHIQMG .
MRWXMXYXMSRW WYFWMHMA”IH F]
government grants

"1JSVI KSMRK TPAER KSHWRR E
VEMWIH b FMPPMSR JVSQ XLI TVM

ZEXI WIGXSV

HIWTMXI RIZIV ]IX VIPIEWMRK E ZMEFPI| TVSHYGX

In XLl 9, InZoiisy| XL1 9 E[EVHI®ince il (*5. MRZIWXIH 2
E[EVHIH ETTVS\MQBXIPHMPPMSR MR 2MR XVERWPEXMSREP VIWIEV

QMPPMSR MR &{TIGMUG KVERX JYRRMR&7
WTIGMGG KVERXW
"IGEYWI (4:.) ZMVYW WLEVIW WYEWXE
[MXL &7 ERH 2*7 WGMIRXMWXW MRG

GL JSV 2*7

RXMEP WMQMF
PYHMRK (*5. T

MRZIWXQIRXW [IVI EFPI XS HIWMKR LMKLP] IGIGXMZI

ZEGGMRIW [MXLMR HE]W SJ XLI ZMVEP

_ + Spike protein research

IUYIRGIW FIM

9 3.- ERH SXLIV TYFPMG 4\JSVH 9RMZIVWMX] ?TEVXRIVIH [MXL &
JYRHIVW JYRH MRMXMEP WTMRQIMRS ERH ,EQEPI]JEA VIHMVIGXIH XU
protein research in the ZEGGMRI JSV (4:.) PIZIVEKMRK TVIZMSYW WTMOI

VIWIEVGL HSRI JSV HMWIEWIW PMOI 2*

mmm Rapid COVID-19 vaccine development was essential to save 100,000s of lives, but only could have been

B achieved after decades of publicly funded vaccine and development research
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2. Exploring Systems Failures in Pandemic R&D and the Role of CEPI

(*5. EW E QSHIP JSV EHHVIWWMRK PEGO ¢
preparedness

CEPI was set up to overcome the chronic failures to invest in preparedness. XW TYVTSWIE MW XS
JSVIGEWX HMWIEWIW [MXL ITMHIQMG TSXIRXMEP ERH MRZIWX MR ZEGGMRI
.R MXW GYVVIRX MXIVEXMSR (*5. LEW NYQTWXEVXIH RIIHIH VIWIEVGL MR
GVMXMGEP XS EGGIPIVEXMRK TERHIQMG 7 ) iMXLMR XLVII JIEVW SJ MRGIT
TSVXIJSPMS SJ ZEGGMRI GERHMHEXIW XEVKIXMRK TVMSVMX] *. )W EPSR
XS HIZIPST ZEGGMRIW EKEMRWX YMWIEWI < ERH ER EAWH]EYX IREKXKRMRK W G
TSVXJSPMS (*5. MRZIWXIH QMPPMSR XS HIZIPST TPEXJSVQ XIGLRSPSKN
SJ VETMH VIWTSRWI ZEGGMRIW EKEMRWX RI[P] IQIVKMRK TEXLSKIRW ERH .
ZEGGMRIW EKEMRWX 2*7 E HMWIEWI GEYWIH F] E GSVSREZMVYW VIPEXIH
TVI NMWXMRK TEVXRIVW [SVOMRK SR XLIWI TVSNIGXW [IVI EFPI XS UYMGO
HIZIPSTQIRX [LIR XLI TERHIQMG WXVYGO 8LMW IREFPIH (*5. XS QEOI MXW
(4:.) ZEGGMRIW NYWX [I1OW EJXIV XLI KIRIXMG WIUYIRG@ntdssV XLI ZMVYW
WTEGI SJ NYWX QSRXLW (*5. [EW EFPI XS FYMPH E TSVXJSPMS SJ (4:.)
RSX EW PEVKI MR HSPPEV ZEPYI EW XLSWI SJ REXMSREP -.( JYRHIVW VITV
XIGLRSPSK] TVSHYGX TVSOPI KISKVETL] ERH WYTTPMIV

Public sector and philanthropic funding are critical to lay the preparedness groundwork

required for speed during a pandemic. (*5. MW SRI SJ WIZIVEP IRXMXMIW PIZIVEKMRK T
TERHIQMG 7 ) [MXL SXLIV TEVXRIVW WYGL EW XLI 9 SEXMSREP .RWXMXY
8VYWX *YVSTIIW .RRSZEXMZI 2IHMGMRIW .RMXMEXMZI XLI '"MPP 2IPMRHE
IWXIRX XS [LMGL XLIWI SV SXLIV MRWXMXYXMSRW QE] TMZSX XS QSVI EGXM
MR XLI [EOI SJ (4:.) VIQEMRW XS FI WIIR 2IER[LMPI (*5. LEW EPVIEH] FY
JSYRHEXMSR XS EGGIPIVEXI XLMW [SVO MRGPYHMRK

Y +SVIGEWXMRK XLI XST ZMVYW JEQMPMIW [MXL YMWIEWI < TSXIRXN

Y% 11ZIVEKMRK Q73& ERH SXLIV ZEGGMRI TPEXJSVQ XIGLRSPSKMIW XS HI
IEGL ZMVYW JEQMP]

Y% LITLIVHMRK IEGL JEQMP] ZEGGMRI GERHMHEXI| XLVSYKL GPMRMGEP X
TVSGIWWIW XS IRWYVI XLI] EVI WEJI ERH IUIGXMZI

Y>»"YMPHMRK GPMRMGEP WXSGOTMPIW SJ ETTVSZIH ZEGGMRIW ERH

% )JIZIPSTMRK QSRSX]TMG ZEGGMRIW JSV IEGL RI[ ITMHIQMG TERHIQMG
IQIVKIW ERH KIXW KIRIXMGEPP] WIUYIRGIH
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LMW TVITEVIHRIWW TVSGIWW MW XLI JSYRHEXMSR SJ (*5.1W RI[ 0ZI ]JIEV V
ZEGGMRIW XLEX EVI VIEH] JSV YWI [MXLMR HE]W SJ E RSZIP HMWIEWI S
EGGIPIVEXIH 7 ) XMQIPMRI [MPP SRP] FI TSWWMFPI MJ MRZIWXQIRXW EVI Q
ETTVSZI PMGIRWI ERH WXSGOTMPI ZEGGMRIW E Beiodd RBEARX SEY ¥ ERIKEIOSI ZMVY

Responding with countermeasures as quickly as possible is critical to stopping a pandemic
and preventing tremendous loss of life. sMXL (4:.) LEH ZEGGMRIW FIGSQI EZEMPEFPI
HE]JW GSYRXPIWW PMZIW GSYPH LEZI FIIR WEZIH'RSX XS QIRXMSR XLI V
HIZEWXEXMSR [VSYKLX F] XLMW TERHIQMG 4R 2E] JI[IV XLER QMP
LEH FIIR VIGSVHIH ERH SR )IGIQFIV [LIR ZEGGMRIW [IVI VWX EHQMR
QMPPMSR GEWIW LEH FIYXK GERIW R]HAI SJ WIWXIQ LMRKIW SR WYWXEMRIH
JYRHMRK XLEX MW JSV[EVH PSSOMRK HIWMKRIH XS ERXMGMTEXI RIIH ERH
ITMHIQMSPSKMGEP HEXE VEXLIV XLER TSPMXMGEP SV GSQQIVGMEP EXXIR
GSYRXVMIW ERH GSQTERMIW WGVEQFPI XS TVSZMHI WYVKI JYRHMRK ERH °
IQIVKIRG] LEW QERMJIWXIH MX MW X]TMGEPP] EPVIEH] XSS PEXI XS HIPMZ
WXIQ XLI GVMWMW VIWYPXMRK MR KVIEXIV PSWW SJ PMJI ERH HVMZMRK E
XLlI QEVOIXtT EW 7 ) GER XEOI PSRKIV XLER XLI REXYVEP G]JGPI SJ HMWIEWI
F] TVSZMHMRK TVI TSWMXMSRIH ERXMGMTEXSV] RERGMRK XS HVMZI E Q¢
XLI TVIZIRXMSR TVITEVIHRIWW VIWTSRWI GSRXMRYYQ

2C. Equity and access failures

The stark imbalance in the availability of COVID-19 vaccines between high- and low-income

countries is the most egregious example of the failures of the global health R&D system to

promote global access and equity. *2IR MJ JEMPYVIW EVSYRH VMWO ERH TVITEVIHRIWW
TIVWMWXIRX JEMPYVIW MR XVEHMXMSREP 7 ) ORERGMRK GSRXVMFYXI XS GS
ERH PS[ MRGSQI GSYRXVMIW [MXL XLI QSWX ZYPRIVEFPI REXMSRW ERH GSQ
HMWTVSTSVXMSREXI HMWIEWI FYVHIR ERH VMWO /YWX EW HMUIVIRX HMWIE
KETW ERH VMWOW WS XSS GER XLI] TSWI HMUIVIRX X]TIW SJ JEMPYVIW [LIR
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Figure 8:

JMUIVIRX +YRHMRK ,ETW ERH *UYMX] +tEMPYVIW JSV 71KM ¢S
ZW ,PSFEP 5ERHIQMG

The next “Disease X" global pandemic threat
is likely to begin as an LMIC-based EID

Funding gaps for regional Severity of gaps in global
EID markets pandemic markets*

1S[ TVMSVMX] JVSQ SXLIV TYS®@MGBGYFPMG ERH MRHYWXV] VIWIEVGL
Basic research TVMZEXI| VIWIEVGL JYRHIVWIWIREMREIWSYVGIW EZEMPEFPISAEYX RS X
& pre-clinical to need GSZIVMRK EPP ZMVYW JEQMPMIW XL E X
MRJIGX LYQERW

Some improvements in recent 7TIPEXMZIP] PIWW GSWXP] PEVKI HIZIPSTIVW

JIEVW JSV *.)W ERH TSZIVX] TVIJIV XS JYRH MRXIVREPP]: FYX QE] PEGO
Early-stage related neglected diseases more 12.( WYMXEFPI TVSHYGX JIEXYVIW QE] EPWS
development KIRIVEPP] FI FMKKIV KET JSV WQEPP 12.((HIZIPSTIVW

(SWXP] ERH TIVGIMZIH PMQMWXIHTSWX PEYRGL GPMRMGEP WXYHMIW

GSQQIVGMEP QEVOIX F] WYVZIMPPERGI EVI GSWXP], FYX WSQI
dlé\?éiftri%it HIZIPSTIVW TEVXMGYPEVP]EZEWKREBWPMX] SJ TVMZEX| ERH FEMPEXIVEP
P vaccines TYFPMG GETMXEP WSYVGIW

(SWXP] ERH TIVGIMZIH PMQMEWXP] PEGO SJ EX VMWO QJXV GRERGMRK
GSQQIVGMEP QEVOIX F] PIH XS WYTTP] GSRWXVEMRXW [MXL HMVIGX
Manufacturing developers RIKEXMZI MQTEGX SR 12.( EGGIWW

JITIRHW SR HMWIEWI WSQI -.( VIWSYVGI EHZERXEKI QSRSTSPMAMRK
present potential attractive and WYTTP] EX XLI NTIRWI SJ 12.( EGGIWW

GSSVHMREXIH TSSPIH HIQEEF\PI-YVS 12.( TVSGYVIQIRX GSSVHMREXMSR
challenges

LMIC
procurement

1EGO SJ TVSHYGXW [MXL 12.( WYMXEEP I
SIEQ A2 [ BIEPXE Wb |ﬁ—“HMZIV] JIEXYVIW [IEO 12 LIEPXL

. I'-M'C JSV HMWXVMFEYXMSR GSWX GIgWif¥ RiIlH JSV HMWXVMEYXMSR GSWwX
ER AL GSZIVEKI IWT GSPH GLEMR

For neglected EID markets, there For global pandemic markets*, there
MW K IR uvdefnRdstment are X 81 1% °"Xx% 9% 1as<0f9% x<° &x
across all stages of the vaccine XLl ZEGGMRI PMJIG]GPI XLEX RSRIXLIPIWW

lifecycle, VIWYPXMRK MR GPL VIWYPX MR WIVMSYW JEMPYVIW SJ IUYMXEFPI
MR IUYMXEFPI EGGIWW XS EGGIWW XS IGIGXMZI ZEGGMRI XSSPW XLEX
JSV XLSWI RIKPIGXIH ERH EVI SRP] VIEHMP] EZEMPEFPI JSV -.(W

12.( TSTYPEXMSRW

Pandemic threats that subside in HICs with the resources
to respond fast can persist as endemic burdens for LMICs
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4R SRI IRH SJ XLI WTIGXVYQ XLIVI EVI RIKPIGXIH *.)W WYGL EW 1EWWE JlI
JIZIV [LMGL EVI WMQMPEV XS TSZIVX] VIPEXIH RIKPIGXIH HMWIEWIW MR XI
PMXXPI TYFPMG TVMZEXI MRZIWXQIRX FEWIH SR E TIVGITXMSR XLEX XLI] V
TVMQEVMP] EUIGX TSTYPEXMSRW [MXL PS[ EFMPMX] XS TE] +SV XLIWI HMW
YRHIVMRZIWXQIRX EGVSWW EPP WXEKIW SJ XLI ZEGGMRI PMJIG]GPI [LMGL
ZEGGMRI HS RSX KIX HIZIPSTIH EX EPP ;LMPI XLI 9 KSZIVRQIRX ERH SXL
ERH HIZIPSTQIRX JSV WYGL HMWIEWIW XLI QENSVMX] ®his kaves\d JYRHMRK M
TEVXMGYPEVP] PEVKI KET MR JYRHMRK XS FVMHKI JVSQ IEVP] WXEKI 7 ) X!
HIEXL* SJ XLI 7 ) PMJIG]GPI [LIVI QER] TVSQMWMRK RI[ XSSPW TIVMWL [MX]

When neglected EID vaccines manage to attract funding to escape the “valley of death”,

< AYa%ox< ,, % 0°T&% 1 °,,89 &x% U3s< 8S% UENIX<S&°5% 9 %0<&S5X%o0E Ul%o°118&XxX%0<E %o
limited manufacturing capacity. 2ERYJEGXYVMRK GETEGMX] JSV ZEGGMRIW MW GYV\
GSRGIRXVEXIH XS E PMQMXIH WIX SJ KISKVETLMIW ;LMPI WSQI MRHYWXV]
XS FYMPH KVIEXIV HMWXVMFYXIH QERYJEGXYVMRK GETEGMX] KPSFEPP] M
KPSFEP TSTYPEXMSR VIWMHIW KISKVETLMGEPP] HMZIVWM(OIH ZEGGMRI QE
[MXL QSWX 12.( KISKVETLMIW PEGOMRK XLI MRIJVEWXVYGXYVI ERH LYQER
QERYJEGXYVMRK GETEFMPMXMIW EX WGEPI 2SWX QERYJEGXYVIVW EVI LI\
ERH JI[ WIIl E GSQTIPPMRK FYWMRIWW VEXMSREPI XS NYWXMJ] GSRWXVYG)
E WYYyGMIRX WYTTP] SJ HSWIW GER FI WYGGIWWJYPP] QERYJEGXYVIH TVS
TSTYPEXMSRW TVIWIRXW WIVMSYW IUYMX] ERH EGGIWW GLEPPIRKIW YGC
VIUYMVIW E JYRGXMSRMRK ERH XVEMRIH LIEPXL [SVOJSVGI GETEFPI SJ VII
[IPP EW TIVWSREP TVSXIGXMZI IUYMTQIRX 55* ERH SJIJXIR EGGIWW XS GSF
EFSYRH EFSYX OREPP] KIXXMRK ZEGGMRIW HIPMZIVIH XS VYVEP GPMRMGW
XLIQ INTMVI SV FI WTSMPIH HYI XS PEGO SJ LIEPXLGEVI TIVWSRRIP SV MRJ

4R XLI SXLIV IRH SJ XLI WTIGXVYQ EVI XLVIEXW QSVI [MHIP] WIIR EW KPSF
VIGIMZI QSVI MRXIVREXMSREP ERH -.( EXXIRXMSR"GSVSREZMVYWIW PMOI (
VIGIRX NEQTPIW -S[IZIV XSS SJXIR XLI JYRHMRK ERH VIWTSRWI XS XLIWI
XLl MRXIVIWXW SJ XLSWI REXMSRW [MXL XLI QSWX VIWSYVGIW ERH XLI EFI
HIXVMQIRX SJ XLI VIWX SJ XLI [SVPH &W LEW FIIR INXVIQIP] ETTEVIRX HYV
EPP GSYRXVMIW RIGIWWEVMP] TVMSVMXM~”I XLIMV REXMSREP MRXIVIWXW |
ERH SFPMKEXMSRW XS GMXMAIRW XEOMRK TVIGIHIRGI SZIV ITMHIQMSPSKM
ZEGGMRI TVSHYGXMSR LEW WGEPIH YT XS FI [MHIP] EZEMPEFPI XLI GSYRX
TVSHYGXMSR GETEGMX] SV EGGIWW XS MRTYXW LSPH ER EHZERXEKI XS Q
PIEZMRK XLI VIWX SJ XLI [SVPH [EMXMRK ERH ZYPRIVEFPI (SPPIGXMZI QIQ
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RIX[SVOW JSV VE[ QEXIVMEPW ERH MRTYXW XLEX LEZI NTERHIH MR VIWTSF
FI' E LEVH [SR KEMR XLEX MW EX VMWO SJ FIMRK VIZIVWIH [LIR XLI IQIVKIR
FEGO XS JSVQ MR WIEVGL SJ XLI GLIETIWX KSSHW +SV TVMZEXI MRHYWXYV
ERH VIPEXMZI PEGO SJ TYVGLEWMRK TSJ[IV SJ 12.( FY]IVW QIERW XLEX IZIR
HIQERH JSV ZEGGMRIW MR XLI GSRXI\X SJ E TERHIQMG QE] FI LYKI XLI] [M
JWYVIE FIXWE JVSQ -. (W [MXL QSVI EGGIWWMFEFPI ERH VIPMEFPI QEVOIXW LM
KVIEXIV EFMPMX] XS TVSZMHI KYEVERXIIH HIQERH MRGIRXMZIW

) 89% M 89% 9&PU%"SEUST<Xx%1°9% Ad% U8 &, E"&U% M < %Ss85°s)°A, 8% x"84UD % E« &

bottlenecks remain that prevent equitable access to vaccines. Chief among these is

QERYJEGXYVMRK ERH WYTTP] GLEMR FSXXPIRIGOW [LMGL MJ PIJX YREHHV|
IUYMXEFPI EGGIWW HYVMRK XLI RI\X TERHIQMG &W SJ &TVMP XLl GSY
QERYJEGXYVMRK GETEFMPMXMIW 9 .RHME /ETER (EREHE 2I\MGS SYX

TSTYPEXMSR FYX VITVIWIRX SJ XLI [SVPHIW (4:.)This ¢SS MREXIH TSTYPE
HIQSRWXVEXIW XLEX GSYRXVMIW [MXL KVIEXIV ZEGGMRI TVSHYGXMSR GETE
TVSHYGIH =IX NTERHMRK KPSFEP QERYJEGXYVMRK GETEGMX] VIUYMVIW W)\
MRJVEWXVYGXYVI ERH LYQER GETMXEP ERH SRKSMRK YWI SJ XLMW MRJVE\
WS XLEX MX HSIW RSX JEPP WXEKRERX SV MRXS HMWVITEMV .RXIRWI HIFE:
[LIXLIV VIUYMVMRK HIZIPSTIVW XS [EMZI .5 TVSXIGXMSR MR XLI IZIRX SJ E |
JEWXIV XIGLRSPSK] XVERWJIV ERH HMZIVWMaIH QERYJEGXYVMRK EGGIWW >
VEKI SR -S[IZIV ZEGGMRI QERYJEGXYVMRK MW QSVI GSQTPI\ XLER WMQTP]
&IJVMGE ()(TW NTIVMIRG!| WhoB [WIRLEX BVIMEMWEV] LSPH YT 8LI VIGIRX ERRSYR
-4 &JVMGE ()( ERH MRHYWXV] TEVXRIVW XS IWXEFPMWL E SYXL &JVMGER
EPPS[ JSV KVIEXIV ERH QSVI HMZIVWMGOIH ZEGGMRIW QERYJEGXYVMRK GETE

Many of the same equity challenges for regional EIDs are also equity challenges for global

pandemic threats, so it is dangerous to treat them as disconnected markets. ;LMPI EX E LMKL

PIZIP XLIVI EVI HMUIVIRX QEVOIX HIREQMGW JSV RIKPIGXIH *.)W ERH KPSF|
MQTSVXERX XS ETTVIGMEXI| XLEX [LEX QEOIW E HMWIEWI E TERHIQMG XLVI
XS WTVIEH ERH IEWI SJ XVERWQMWWMSR EPSRK [MXL MXW PIXLEPMX] " RS)
TERHIQMG 7 ) ERH GVIEXI XSSPW XLEX EVI RSX ETTVSTVMEXI JSV SV EGGI\
EZEMPEFPI MR E XMQIP] QERRIV HMWIEWI XLVIEXW QE] HMWWMTEXI MR W.
SXLIVW 3SX SRP] HSIW XLMW QIER XLEX XLI RIITHW ERH PMZIW SJ ZYPRIVE
FYX EPWS XLEX XLI TERHIQMG XLVIEX RIZIV XVYP] HMWETTIEVW ;MXLSYX
WXVYGXYVIW XS TVMSVMXM~”AlI KPSFEP EGGIWW ERH IUYMX] XLMW MW PMO|
GSYPH FI JEV [SVWI XLER (4:.)
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All told, equity failures have potentially far-reaching repercussions that threaten the health,

security, and prosperity of LMICs and HICs alike. 8LI MQTEGX SJ (4:.) GSRXMRYIW YREFE
XLl ZMVYW VEZEKIW GSYRXVMIW [MXLSYX EGGIWW XS WYYGMIRX ZEGGMRI\
TSTYPEXMSR MR &JVMGE LEW VIGIMZIH EX PIEWX HSWI SJ E (4:.) ZEGGI
MR .WVEIP MR (EREHE ERMEXLMBSERWOHEVI FIPMIZIH XS FI JEV LMKLIV X
RYQFIVW WYKKIWX TEVXMGYPEVP] MR HIZIPSTMRK GSYRXVMIW [MXL ER I}
[SVPH[MHI WMRGI XLI WXEVX83%J MLEHEIRXLEMI [EZI SJ (4:.) MR &JVMGE X
MR PEXI WTVMRK MW HMVIGXP] VIPEXIH XS [MHIWTVIEH PEGO SJ EGGIW
GSRXMRYIW XS WTVIEH ERH QYXEXI MR 12.(W XLEX LEZI RS SV ZIV] PMXX
HSIW XLMW XLVIEXIR EPP GSYRXVMIW [MXL GSRXMRYIH LIEPXL ERH IGSRS(
KISTSPMXMGEP WXEFMPMX] +VEKMPI WXEXIW GER HIXIVMSVEXI XS JEMPIH
FYVHIRW SJ RI[ [EZIW SJ MRJIGXMSR 8LI PSRKIV XLIWI KPSFEP ZEGGMRI M
GSRXMRYI XLI KVIEXIV XLI VMWO SJ RI[ (4:.) ZEVMERXW IQIVKMRK XLEX

XLI GYVVIRX ZEGGMRIW EW [IPP EW XS JSQIRX YRVIWX EW TSTYPEXMSRW

VMKLXP] HIQERH XS ORSJ[ [L] XLI] LEZI FIIR PIJX FILMRH =IX -.(W SZIVEPP I
(4:.) ZEGGMRI HSWIW XS PS[IV MRGSQI GSYRXVMIW XLEX HS RSX LEZI XL
, PIEHIVW GSQQMXXIH QMPPMSR HSWIW F] XLI IRH SJ JEPPMRK JEV

Structural inequities in the pandemic R&D ecosystem will continue to threaten global health

security for all if they remain unaddressed. BLIWI MRIUYMXMIW TIVTIXYEXI YRHIVMRZIW X
LMKLIWX ITMHIQMSPSKMGEP XLVIEXW TYVGLEWMRK TS[IV MQFEPERGIW H
ETTVSTVMEXI JSV EPP WIXXMRKW ERH INEGIVFEXMRK QERYJEGXYVMRK ER
SXLIV KPSFEP XLVIEXW MX MW IEW] JSV MRHMZMHYEP GSYRXVMIW XS QSF
TVSXIGX XLIMV GMXMAIRW ERH XLIR QSZI SR XS XLI RI\X TSPMXMGEP TVM!
EHHVIWW HIITP] MRKVEMRIH WXVYGXYVEP ERH WIWXIQW MRIUYMXMIW VIU)
TVSKVIWW MR KPSFEP LIEPXL WIGYVMX]

[IWTSRWIW XS IUYMXEFPI EGGIWW GLEPP

One of the most important and additive roles of public sector funding for epidemic- and

pandemic-related R&D is to provide for the global good and ensure equitable access to

lifesaving tools. &PSRK E WTIGXVYQ SJ *.)W [MXL ITMHIQMG SV TERHIQMG TSXIR
TERHIQMGW TYFPMG WIGXSV JYRHMRK GER XEVKIX XLI HMWXMRGXMZI QE®
SFWIVZIH MR IEGL +SV *.)W [MXL ITMHIQMG SV TERHIQMG TSXIRXMEP TYF
XLVSYKLSYX XLI IRXMVI ZEGGMRI HIZIPSTQIRX PMJIG]GPI XS IRWYVI RIIHIH
TVSHYGIH JVSQ FEWMG VIWIEVGL ERH TVI GSQTIXMXMZI MRZIWXQIRXW X
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7) XS NTPMGMX GSSVHMREXMSR [MXL QERYJEGXYVMRK ERH HIPMZIV] EG)
QENSV KETW MR XLMW HIZIPSTQIRX G]JGPI [MXL E JSGYW SR WYTTSVXMRK
FEWMG WGMIRGI EPP XLI [E] XS QEVOIXEFPI ZEGGMRI TVSHYGXW JSV RIKP|
ERH SMTEL [LIVI XLIVI EVI RS FMSQIHMGEP GSYRXIVQIEWYVIW GYVVIRXP]
WSQI SJ XLI avWX 1ZIV ZEGGMRIW JSV XLSWI HMWIEWIW XS TVSGIIH MRXS
RI1ZIV FI EX XLI WGEPI XS GSQTIXI [MXL IRXMXMIW PMOI XLI 9 SEXMSREP
FEWMG VIWIEVGL JSV *.)W FYX MX GER FI EHHMXMZI MR JSGYWMRK SR XV
HMWIEWIW [MXL ITMHIQMG SV TERHIQMG TSXIRXMEP XLEX SXLIVIMWI QMKL

(4:.) LEW WLS[R XLEX [LIR E TERHIQMG MW SGGYVVMRK XLMW XVERWPE
RIGIWWEV] MJ MRHYWXV] GER VYR UYMGOP] ERH MW MRGIRXMZM"IH XS QS
ERH IUYMX] GLEPPIRKIW VIQEMR MR EVIEW WYGL TVSHYGX HIWMKR TVSGY
NEQTPI HYI XS TVSZMWMSRW SR LS[ KSZIVRQIRX JYRHMRK GSYPH FI YWIH
ZEGGMRI HIZIPSTIVW [LS WIGYVIH PEVKI EQSYRXW SJ JYRHMRK JVSQ -.( KS
WYTTP] TVSHYGXW GVWX ERH JSVIQSWX XS XLI HSRSV QEVOIXW GVIEXMRK
MR 12.(W ,PSFEP (4:.) ZEGGMRI EGGIWW ERH WYTTP] GSRWXVEMRXW EV

"QIERMRK XLIVI GapRoHMere than twoyears FIX[IIR QSWX -.(W ERH 12.(W MR XLI
EFMPMX] XS TVSXIGX XLI QENSVMX] SJ XLIMV TSTYPEXMSRW ERH GSRXEMFR

The experience with COVAX points to how access and equity in R&D must be pursued
strategically and proactively. (*5. [EW E HVMZMRK JSVGI [MXL ,EZM MR GVIEXMRK (4
TVSGYVIQIRX QIGLERMWQ HIWMKRIH XS IRWYVI KPSFEP IUYMXEFPI EGGIWYV
TSWWMFPI &PXLSYKL MX KSX S0 XS E TVSQMWMRK WXEVX HYI XS QEWWM
HIPMZIV] GSRWXVEMRXW SJ XLI FMPPMSR (4:.) ZEGGMRI HSWIW XLEX
EW SJ QMH /YRI (4:&< LEH FIIR VIWTSRWHRFRLIJBKLPVMWRWBEXVPPHR (*5. LE|
QSHIPIH ER MRZIWXQIRX GEWI JSV (4:&< XS HIPMZIV E JSVIGEWXIH FMPPN
MX [EW RSX YRXMP QYGL PEXIV XLEX KSZIVRQIRXW WXITTIH YT XS GPS
ERH (4:&4< GSYPH HIPMZIV SR XLMW TPER ERH PIKEPP] GYX EHZERGI TYVGL
JYRHMRK QEHI EZEMPEFPI XS (*5. ERH (4:&< ERH WTIIH EX [LMGL MX [EW (
(4:.) ZEGGMRI 7 ) ERH TVSGYVIQIRX JSV KPSFEP RIIHW LEW TEPIH MR GS
WYTTPMIH F] -.( KSZIVRQIRXW WYGL EW XLVSYKL 4; [LSWI IaSVXW [IVI JS
EGGIWW JSV XLIMV REXMSREP TSTYPEXMSRW 0VWX ERH JSVIQSWX 8LMW
JSV XLI KPSFEP KSSH ZzW REXMSREP MRXIVIWXW TVSZMHIW MQTSVXERX PI
TPERRMRK ERH GSSVHMREXMSR HYVMRK E KPSFEP LIEPXL IQIVKIRG]
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Figure 9:
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2D. Collective action failures

Yyalce &, %% °UUs8xx 9 %o< 8% 5°S)a<% °9U %oXx¥ax<a5% U1° ,558X%Sag3 SaXx% 9354SsE:!
pandemic preparedness R&D ecosystem to come together, collaborate, and leverage

their respective skills and resources. =X XLI TIVWMWXIRX GLEPPIRKIW XLEX TVIZIRX K
MRWXMXYXMSRW ERH SXLIV WXEOILSPHIVW JVSQ EPMKRMRK ERH [SVOMRI
SJ LIEPXL WIGYVMX] ERH TERHIQMG TVITEVIHRIWW VITVIWIRX ERSXLIV W]W
TEVXRIVWLMT REXMSREP ETTVSEGLIW XIRH XS HSQMREXI ERH XLI PMQM X
FYMPX XS WTIGMOUGEPP] XEGOPI TERHIQMG TVITEVIHRIWW ERH VIWTSRWI 7
GSSVHMREXMSR

SEXMSREP ERH FMPEXIVEP ETTVSEGLIW

> &% E &4s9589<x%ol ,,% 98 <°A Y% EE)%ES3<% UES%< & S% EN9% "E"3,°< E9X%o
UX%o 9% SA,Ys 9 %E9%ox<S 1¢,%%9°¢c E9°,%°9U%A ,°<&s°, % °""SE°T &x%<E % °11 €
pandemic response and preparedness. 3SX EPP REXMSRW LEZI XLI GETEGMX] " FSXL LYQ
ORERGMEP XS XVERWPEXI FEWMG VIWIEVGL MRXS WEJI ERH IUIGXMZI ZEGC
PMWX SJ GSYRXVMIW [MXL RIEV ,IRH XS IRHt GETEGMX] JSV ZEGGMRI 7 ) K
GETEGMXMIW ERH JYRHMRK JSV XLI YTWXVIEQ ERH HS[RWXVIEQ EWTIGXW
FEWMG VIWIEVGL XLVSYKL XS QERYJEGXYVMRK 8LMW PMQMXIH GETEGMX]
QEOI GPIEV XLI RIIH XS GSPPEFSVEXI WLEVI ERH GSSVHMREXI EGVSWW F
WOMPPW XS HIZIPST ERH WYTTP] ZEGGMRIW XS JYIP KPSFEP TERHIQMG VI
HIZIPSTQIRX MW GSRGIRXVEXIH MR LMKL MRGSQI WIXXMRKW XLI VIWYPXM
JSV YWI MR EPP KPSFEP WIXXMRKW 8LIVI EVI EPWS PSKMWXMGEP VMWOW
GSRGIRXVEXIH MR -.(W MJ XLIVI EVI TVSHYGXMSR SV WYTTP] GLEMR FSXX
GSYRXV] KPSFEP WYTTP] GSYPH FI WMKRMOGERXP] XLVIEXIRIH

A well-prepared, inclusive global R&D infrastructure will be based on a foundation of global

coordination and cooperation to produce and deliver products that are appropriate and

acceptable for universal use around the globe. *UIGXMZI KPSFEP TERHIQMG TVITEVIHRIWW
VIWTSRWI MW TYX MR NISTEVH] [LIR REXMSREP ZEGGMRI1 7 ) XVERWPEXIW X
HMWXVMFYXMSR 'MPEXIVEP ZEGGMRI WLEVMRK PIEHW XS ,ZEGGMRI HMTPS
WXVEXIKMG JSVIMKR TSPMG] HMGXEXI [LIVI ZEGGMRI WYTTPMIW KS RSX RI
E WXVSRK [IPP 0RERGIH ERH IyGMIRX KPSFEP EPXIVREXMZI XS GLERRIP MR
ZEGGMRI HMTPSQEG] QE] PIEZI IRXMVI GSYRXVMIW ERH TSTYPEXMSRW FILN
MQFEPERGIW FIX[IIR ZEGGMRI TVSHYGMRK GSYRXVMIW ERH XLSWI XLEX QE
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2YPXMPEXIVEP ETTVSEGLIW

ACT-A was formed to serve as a multilateral platform to accelerate R&D and delivery of

innovations for COVID-19, and its record has been decidedly mixed to date. &W (4:.) [EW
WTVIEHMRK VETMHP] MR MXW GVWX [EZI MR WTVMRK RS KPSFEP IRXMX
XLl QMWWMSR XS HIZIPST TVSHYGI ERH HIPMZIV XLI QIHMGEP GSYRXIVQIE
RIITHIH XS IRH XLI TERHIQMG &(8 & IQIVKIH EW ER MQTSVXERX INTVIWWMSR
0KLX EKEMRWX (4:.) ERH MX JSVGIH E FVIEOMRK HS[R SJ WMPSIW EQSRI
LEW HVMZIR RI[ QSHIPW SJ GSPPEFSVEXMSR XLEX EVI [IPGSQI ERH RIGIWW
EW RSXIH F] XLI .RHITIRHIRX 5ERIP JSV 5ERHIQMG 5VITEVIHRIWW ERH 71WT
HMH RSX I\MWX FIJSVI XLI (4:.) TERHIQMG ERH LEH XS FI GVIEXIH JSV XL
WLSVXGSQMRKW & GSLIVIRX WXVEXIKMG MRGPYWMZI ERH JYPP] JYRHIH
XLMW HE] ERH XLIVI MW E PEGO SJ WLEVIH ZMWMSR EQSRK EPP WXEO
ERH HMEKRSWXMGW RIIHIH XS GSYRXIV TERHIQMGW EVI KPSFEP LIEPXL GE¢
ZMWMSR ' XLl 5ERIP GSRGPYHIH XLl pFYWMRIWW EW YWYEPYT ETTVSEGL H
WEPI F] KPSFEP GSVTSVEXMSRW SJ TVSTVMIXEV] TVSHYGXW HIWMKRIH JS\
XLl VIWX SJ XLI [SVPH HITIRHIRX SR XLI KSSH[MPP SJ HSRSVW HIZIPSTQIR
KEMR EGGIWW IZIRXYEPP]'XS PMJI WEZMRK LIEPXL XIGLRSPSKMIW 1

ACT-A's shortcomings underscore the larger failures in the multilateral space for pandemic

R&D. 8L I1WI M R @rRitédHand reactive funding; challenges in strategic engagement with the private

sector; lack of systemic global coordination to mitigate risks, gaps, and bottlenecks; and lack of country
ownership, among others. &W [MXL SXLIV GSQTSRIRXW SJ TERHIQMG TVITEVIHRIWW
JSV 7 ) MW SJIXIR XSS PMXXPI XSS PEXI GSQMRK EJXIV E GVMWMW LMXW
GVIEXMSR &(8 & WXMPP LEH RSX WIGYVIH JYPP JYRHMRK JSV MXW MRZIW X
XLI QYGL LMKLIV XEVKIX SJ SJ ZEGGMRI GSZIVEKI MR IEGL GSYRXV] X
ERH FVMRK ER IRH XS XLI EGYXI TLEWI SJ XLI TERHIQMG .R EHHMXMSR X
ERH PIZIVEKI VIWSYVGIW XS TVIZIRX KETW ERH EHHVIWW FSXXPIRIGOW MR
QERYJEGXYVMRK &(8 &TW ZIVXMGEP WXVYGXYVI QIERW XLEX MR TVEGXMG
GSQTIXI JSV PMQMXIH JYRHMRK :EGGMRIW LEZI EXXVEGXIH F] JEV XLI FYP
WYTTSVX JSV SXLIV XIGLRSPSKMIW PMOlI HMEKRSWXMGW XLIVETIYXMGW
[MXL XLMW QYPXMPEXIVEP GSSVHMREXMSR WXVYGXYVI MR TPEGI XLIVI VI
PIEHIVWLMT S[RIVWLMT ERH SZIVWMKLX JSV XLI IRXMVI KPSFEP (4:.) Vi
MW XVERWPEXIH MRXS EGGIWWMFPI TVSHYGXW XLEX GER FI QERYJEGXYVI
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.R VIWTSRWI XS XLI JEMPYVI SJ XLI [SVPH XS WLEVI ERH HIPMZIV (4:.) ZE
the African Union PEYRGLIH X[S MRMXMEXMZIW SJ MXW S[R XS HVMZI EGGIWW E
TVSGYVIQIRX ERH ORERGMRK QIGLERMWQ JSV (4:.) E RI[] VIKMSREP QER®
QERYJEGXYVMRK GETEGMX] JSV XLI JYXYVI 8LIWI EVI MQTSVXERX IQIVKMF
GSSVHMREXMSR ERH GSSTIVEXMSR XLEX GER MRWTMVI RI[] XLMROMRK ER|
VIKMSREP GETEGMX] JSV TERHIQMG TVITEVIHRIWW ERH VIWTSRWI

CEPI's role in the collective response

" &% 9x3pT A9TY%% E 0% 9°¢ E9°, % °9U% A ,°<&5°, % °*""SE°T &X% TES", AU % [ < %o< &%
multilateral system, calls for a variety of measures to better mobilize and facilitate collective

action for pandemic preparedness R&D in the future. (*5.91W (4:.) NTIVMIRGI TSMRXW XS
PIWWSRW JSV LS[ WSQI GSPPIGXMZI EGXMSR QIEWYVIW GER FI STIVEXMSR

A neutral broker function can help address the R&D bottlenecks that stall vaccine

development. (*5. MW HIWMKRIH XS FVYMRK TEVXRIVW XSKIXLIV ERH QEXGL 1
HIZIPSTQIRX TY~A*PI XS HVMZI VIWIEVGL TVSHYGXMSR ERH GSSVHMREX
EGXSVW . X LEW XLI QMWWMSR ERH RIX[SVO XS GSSVHMREX|I WOMPPW E
XIGLRSPSKMIW JVSQ PERKYMWLMRK MR SRI WXEKI SJ HIZIPSTQIRX JSV |
TLEWI &W GS PIEHIVW MR (4:&< (*5. MW [SVOMRK [MXL ,EZM ERH ;-4 XS
IRH HIZIPSTQIRX ERH HIPMZIV] SJ (4:.) ZEGGMRIW VIKEVHPIWW MJ XL|
ORERGMEPP] WYTTSVXIH F] (*5.

9% 9 4SA&9¢%"°S<98SX "%589¢°, <Y%%1°9% &, "% A8 ,U%° % A8ccds%55,¢ ,°<as®

and address coordination and alignment failures across countries. +SV I\EQTPI [LIR E GPIEV
KET IQIVKIH MR KPSFEP QERYJEGXYVMRK GETEGMX] JSV (4:.) ZEGGMR
EX VMWO QERYJEGXYVMRK XS TVSZMHI E HMWXVMFYXIH KISKVETLMG JS
ERH QMXMKEXI EKEMRWX ZEGGMRI REXMSREPMWQ .R MXW RI[] WXVEXIK
XS FSPWXIV QERYJEGXYVMRK GETEGMX] MR YRHIV WIVZIH VIKMSRW PMC
FIGEYWI (*5. MW KIRIVEPP] WIIR EW , TSPMXMGEPP] RIYXVEP? MX GER FI
WXEOILSPHIV MRXIVIWXW XS XEGOPI WIRWMXMZI GSSVHMREXMSR ERH T
IZMHIRX MR (4:&<W STIVEXMRK TVMRGMTPIW XS HMWXVMFYXI ZEGGMRI
XLER JSPPS[MRK HMTPSQEXMG SV TVSUOX MRXIVIWXW

% “&sx 1°< E9% X% A89& T °,% U 89% <% IE58x%<E%AS ,U 9 w5°9° 9 %0°% ,E/
optimized to deliver the best results. *\TIVXW IQTLEWM~I XLEX TYFPMG JYRHIVW PM
'&7)& WLSYPH MHIEPP] FYMPH E TSVXJSPMS SJ TVSNIGXW XLEX FEPERGI
TPEXJSVQ VMWO ZEGGMRI WTIGMOG VMWO GPMRMGEP XVMEP GETEGM)
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GETEGMKMW GER FI IUIGXMZIP] ERH IyGMIRXP] HSRI XLVSYKL E GIRXVEP
EGGIWW XS XLI FIWX XIGLRSPSKMIW KPSFEPP] VEXLIV XLER MRHMZMHY
XS GSRWXVYGX XLIMV S[R TSVXJSPMSW (*5.1W HMZIVWMIOIGEXMSR WXVE
ZEGGMRIW GERHMHEXIW JSV 1IEWWE ERH 3MTEL X[S SJ XLI VWX KIRIVE
IQIVKIRG] PMGIRWI ERH HITPS]QIRX ERH LSPHW TVSQMWI XS HIPMZIV [E
QSVI HMZIVWI KPSFEPP] ETTVSTVMEXI TVSHYGX TVSOPIW

S EA° % 039U 9 %°9U% ,EA°, %TEEsU 9°¢< E 9% Y8 XUKXRP | BHAS , %o(ANB TEBS ROV M F Y X
XS (*5. FYX WS HS 12.(W PMOI *XLMSTME ERH .RHSRIWME 8LMW HMWXV
[MXL (*5.1fW QMWWMSR ERH QERHEXI XS IREFPI IUYMXEFPI EGGIWW TVS
IRWYVI XLEX ZEGGMRIW HIZIPSTIH FIRIGX E KPSFEP TSTYPEXMSR VEXLI
MRZIWX XLI QSWX FIRIOX XLI QSWX EW MW SJXIR XLI GEWI [MXL REXMSR
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3. Towards a Better Ecosystem for Pandemic Preparedness R&D

As health security experts and world leaders assess the global response to the COVID-19

pandemic, many are rightly calling for a new, coordinated, and permanent system or structure

to accelerate end-to-end R&D for emerging pandemic threats. (*5. LEW ER MQTSVXERX VSPI X
MR XLMW IZSPZMRK JYXYVI IGSW]JWXIQ [MXL E WXVYGXYVI ERH QMWWMSR
JEMPYVIW JSV ZEGGMRIW EW E KPSFEP TYFPMG KSSH . X GER EPWS FVMRK
RIKPIGXIH *. )W EW [IPP EW 0OPPMRK KETW JSV (4:.) ZEGGMRI HIZIPSTQIR
MRJSVQ ERH EHZMWI SR [LEXTW RIIHIH JSV ER IGIGXMZI ERH IUYMXEFPI W]

The end-to-end ecosystem for vaccine development—from basic research to regulatory

review, manufacturing, and delivery—is complex, and alignment and coordination among

many actors are needed. 8LI EFMR &WTIR :EGGMRI GMIRGI 5SPMG] ,VSYT VIGIRX
EREP]WMW SJ XLI WoweXi®)Watéine R&P Ofportunities for Transformation*? which discusses

the successes and challenges of vaccine R&D for COVID-19. The report called for the following reforms:

* DEFINE PIEHIVWLMT VSPIW VIWTSRWMFMPMXMIW ERH QIGLERMWQW S
7 ) HIQERHW XLEX WYVJEGI MR E TERHIQMG

* PROPEL E XVERWHMWGMTPMREV] VIWIEVGL 1G4SVX FYMPX EVSYRH TEVXF
ZEGGMRI WGMIRGI

* REIMAGINE GPMRMGEP XVMEPW
* RESTRUCTURE VIKYPEXSV] WGMIRGI XS VIUIGX EHZERGIW MR ZEGGMRI 7))

« POSITION ZEGGMRIW EW E TYFPMG KSSH ERH EPMKR MRGIRXMZIW WS Xl
SJ WSGMIX]

(SSVHMREXMSR EQSRK EPP TYFPMG WIGXSV 7 ) JYRHIVW MW ERSXLIV VIJS
ERH E HMZMHI ERH GSRUYIV WXVEXIK] JSV TVMSVMXMA"EXMSR SJ VIWSYVGI

5 &% )ZF % 1°99E <% ,,%0°, %o ElU% < AX&% ° XD % <% X% HU&, % "EXx < EQAU% <E% °UU
c9U % X YaX<A5X%BoU® ,ESAX%o< °<% ° A% AAAI%o (783.4 WA [R% 9K \CEROMIRPIRAISNE E
5VITEVI 8VERWJISVQ ERH (SRRIGX EKIRHE XS EHZERGI ZEGGMRIW ERH W
(4:.) *FSPE ERH 1EWWE +1ZIV GVIEXI E _PMFVEV] SJ ZEGGMRIW! XEVKI
XS XVMKKIV ITMHIQMGW SV TERHIQMGW XS TEZI XLI [E] JSV TVSHYGX HIZIP¢
HIZIPST QERYJEGXYVMRK MRRSZEXMSRW XLEX IREFPI UYMGO TVSHYGXMSR
PS[ VIWSYVGI WIXXMRKW JSVQ EPPMERGIW [MXL Ol] QERYJEGXYVIVW ER}
IWXEFPMWL KPSFEP PEF RIX[SVOW XS EHZERGI GSPPEFSVEXMSR MR ZEG(
KPSFEP ZEGGMRI 7 ) IGSW]WXIQ XS HVMZI TVITEVIHRIWW ERH IUYMXEFPI EC
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3. Towards a Better Ecosystem for Pandemic Preparedness R&D

CEPI's new strategy aims to address the emerging lessons learned from COVID-19, including

its own successes and failures. LIR XLI (4:.) TERHIQMG WXVYGO (*5. UYMGOP] TMZ
QEVOIX KETW [MXL XLI QSHIWX VIWSYVGIW MX LEH SR LERH FIGEYWI XLIVI
E KPSFEP QERHEXI XS JYPP XLMW VSPI -SJ[lIzIV (*5.fW PMQMXIH JYRHMRK
GSRXVEWXW [MXL XLI QYGL KVIEXIV VIWSYVGIW HITPS]IH F] 4; ERH WMQMI
VEGI JSV ZEGGMRI WYTTP] ;MXL XLI PMQMXIH VIWSYVGIW MX HMH LEZI (*¢
EHETXMZI MR XEVKIXMRK [LEX QEVOIX JEMPYVIW XLEX MX GSYPH YWIJYPP
TEVXRIVWLMTW XLEX GSYPH I\XIRH MXW MQTEGX ;MXL MXW RI]J WXVEXI
ERH VIWTSRWMFMPMXMIW MR XLI TERHIQMG ZEGGMRI 7 ) WTEGI TVSTIPPM
QERYJEGXYVMRK ERH [SVOMRK [MXL SXLIV EGXSVW XS GSRRIGX XLI HSXW
IRH XS IRH HIZIPSTQIRX ERH HIPMZIV] SJ ZEGGMRIW +SV FSXL (4:.) ERH
TERHIQMG TSXIRXMEP (*5. LEW E ZMXEP VSPI MR XLI KPSFEP LIEXL WIGYYV
MRGSQI GSYRXVMIW EVI RSX PIJX FILMRH

But CEPI is just one element of a pandemic vaccine R&D ecosystem that is better prepared

to prevent, detect, and response to emerging pandemic threats. 8LI [SVPH RIIHW E JSV[EVH
PSSOMRK TVITEVIHRIWW QMRHWIX XS ZEGGMRI 7 ) XLEX MW WYTTSVXIH F]
GSSVHMREXI XS TVSZMHI ZEGGMRIW EKEMRWX IQIVKMRK MRJIGXMSYW HMV
[LIR [I RIH XLIQ EW TSWWMFPI &W TSPMG]QEOIVW PSSO XS XLI JYXYVI SJ
0IPH XLI] [MPP RIIH XS GSRWMHIV XLIWI ERH QER] SXLIV MQTSVXERX UYIW

Y% ;LEX PI1ZIP ERH GSQTSWMXMSR SJ JYRHMRK MW VIUYMVIH XS XVMKKIV
MRZIWXQIRX ERH [SVO MR ZEGGMRI 7 ) JSV IQIVKMRK MRJIGXMSYW HMW

Y%» -S[ GER WLSYPH GSYRXVMIW ERH VIKMSRW [MXL WXVSRK ZEGGMRI 7 )
MR ERH TVMSVMXMA"EXMSR SJ ZEGGMRI 7 ) JSV REXMSREP ZIVWYW KPSF
MRXIVIWXW GSQTIXI [MXL [IPP ORERGIH REXMSREP MRXIVIWXW$

Y% ;LEX MW XLI MHIEP ERH SV ETTVSTVMEXI VSPI SJ XLI TVMZEXI WIGXSV
MRJIIGXMSYW HMWIEWI XLVIEXWS$ -S[ HS |]SY FEPERGI TVSOX [MXL TYFPM

Y%» ;LEX HSIW E FIXXIV IRH XS IRH WI]WXIQ JSV ZEGGMRI HIZIPSTQIRX ERH
HSIW MX JYRGXMSRS$ -S[ HS ]SY FYMPH ERH WYWXEMR QERYJEGXYVMRK
ZEGGMRIW EX WGEPI HYVMRK E TERHIQMGS$

Y% -S[ HSIW XLI KPSFEP WIWXIQ SVKERM”I ERH GSSVHMREXI JSV TERHIQN
WIWXIQ SV KSZIVRMRK FSH] RIIHIH$ ;LEX MW XLI JYXYVI IZSPYXMSR SJ &
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Figure 10:
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3. Towards a Better Ecosystem for Pandemic Preparedness R&D

While vaccines are a critical component of pandemic preparedness and response, they are not

a silver bullet—the world must also ensure more resilient systems and adequate funding for

R&D and equitable delivery of drugs, diagnostics, PPE and other lifesaving tools. 2EVOIX ERH
WIWXIQW JEMPYVIW XLEX TPEKYI ZEGGMRI 7 ) GLEPPIRKI XLI FVSEHIV TER!
QER] SJ XLI UYIWXMSRW VEMWIH EFSYX XLI JYXYVI SJ XLI TERHIQMG ZEGG
EFSYX XLI FVSEHIV TERHIQMG 7 ) WTEGI -S[IZIV IEGL TVSHYGX EVIE MW E
GLEPPIRKIW ERH FSXXPIRIGOW & WXVSRK JYXYVI IGSW]JWXIQ RIIHW XS FEI
IEGL SJ XLIWI GVMXMGEP TVSHYGX EVIEW

A transformed pandemic R&D ecosystem depends on the following core priorities:
%» WYWXEMREFPI TVIHMGXEFPI WYYyGMIRX RMQFPI JYRHMRK JSV JSV[EV
TVSHYGX HIZIPSTQIRX RSX VIEGXMZI JYRHMRK HYVMRK GVMWMW XMQI

> FEPERGIH MRZIWXQIRXW MR ZEGGMRIW HMEKRSWXMGW XLIVETIYXMC
GSQTSRIRXW SJ TVIZIRXMSR ERH VIWTSRWI

%> EGXMZI GSPPEFSVEXMSR FIX[IIR XLI TYFPMG ERH TVMZEXI WIGXSVW X
GSQTPIQIRXEV] WOMPPW ERH VIWSYVGIW

% 0\MRK FSXXPI RIGOW MR KPSFEP WYTTP] GLEMRW ERH QERYJEGXYVMF
IQIVKIRGMIW

Y SZIVWMKLX ERH GSSVHMREXMSR SJ EGXSVW ERH MRZIWXQIRXW MR TE

%, WIWXIQ EVGLMXIGXYVI XS MRGIRXMZMAI TVSHYGX HIWMKR HIZIPSTQIRX E
ITUYMX]

BLIWI TVMSVMXMIW EVI EX XLI WEQI XMQI WXVEMKLXJSV[EVH ERH I\MWXIR.
JYRHEQIRXEP VIWLETMRK SJ XLI 7 ) ERH KPSFEPM”AIH PERHWGETI XLEXfW |

s LMPI QER] SJ XLIWI EVIEW RITHMRK GLERKI QE] RSX FI RI[ XS EGXSVW IRX
LIEPXL 7 ) WTEGI XLI (4:.) TERHIQMG LEW IPIZEXIH XLIWI MWWYIW XS XL
GSYPH JSVGI E PSRK SZIVHYI VIGOSRMRK SR GLEPPIRKIW XLEX LEZI TVIZM
LYVKIRX IRSYKLT XS XEGOPI 'YX XLMW IaSVX MW ZMXEP ERH ZEPYEFPI ER
QYWX ,FYMPH FEGO FIXXIV®t EJXIV (4:.) 3SX SRP] [SYPH XVERWJSVQEXM?Z
ERSXLIV HIZEWXEXMRK TERHIQMG SJ XLMW WGEPI FYX MX GER EPWS PE] .
IUYMXEFPI 7 ) JSV SXLIV PSRKWXERHMRK LIEPXL XLVIEXW WYGL EW -.: QE
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4. Conclusion . .

COVID-19 has exposed once again that there are persistent market and system failures in

global health and pandemic preparedness R&D. 8LIWI JEMPYVIW LEZI PIJX XLI [SVPH EX K
SJ HIEHP] ERH GSWXP] TERHIQMGW ERH LEZI VIWYPXIH MR XLI KPEVMRK M
EGGIWW XS (4:.) ZEGGMRIW &HHVIWWMRK XLIWI JEMPYVIW VIUYMVIW W X
ERH ORERGMRK WSPYXMSRW XLEX MRGIRXMZM”I TVITEVIHRIWW ERH GSPPI

DE%X 9 ,8%Es °9 A°c E9%1°9% ,,%0°,, %< &% °"X% 9% °% E5",8»%°9U%& E,” 9 ¢
However, CEPI has an important role to play to address some of the critical failures in global

vaccine access and help ensure that lower-income countries are not at the back of the line. If

JYPP] VIWSYVGIH (*5.9W RI[ GZI JIEV WXVEXIK] [SYPH IREFPI MX XS

* Accelerate pandemic preparedness and counter chronic underinvestment F] MRZIWXMRK MR
XIGLRSPSKMIW ERH TVSGIWWIW XS EHZERGI E HE] KSEP JSV TERHIQM
FYMPH E PMFVEV] SJ RSZIP ZEGGMRI XIGLRSPSKMIW EKEMRWX IQIVKMRK

T %4~ EYs + &» /A ,& x4« Ei 9749« "4x <E U& s x) "BXXNUEGXMRIOTVYMBBX] MR
7 ) EGXSVW MRXS XLl WTEGI ERH GSSVHMREXMRK GPSWIP] [MXL REXMS
ERH SXLIV EGXSVW [LS GER FVMRK EHHMXMSREP ERH RIIHIH VIWSYVGIW
HIZIPSTQIRX

T )9x8s8 +ITadxx +9U 898 «¥% +sd UsE9« +9U 149<&s 9 "+9UBRP G SRXMRYMRK &y
XS TVMSVMXM~Al ZEGGMRI TVSHYGX TVSOPIW XLEX EVI ETTVSTVMEXI JSV
PMROMRK (*5. JYRHMRK XS EGGIWW TVSZMWMSRW ERH TEVXRIVMRK [M:
EGSVHEFPI IyGMIRX QERYJEGXYVI ERH HIPMZIV] SJ ZEGGMRIW SRGI XLI]

T {+s<98s p <« E< &8s ,EE+, *¥u% *+i<Esx <E £3% ,U + 5Es8 sEASx« ,EAE+, "s&n;
ERH JEGMPMXEXI IRH XS IRH ZEGGMRI HIZIPSTQIRX XS IRWYVI XMQIP] E
MR XLI JEGI SJ XLI RI\X HIEHP] ITMHIQMG SV TERHIQMG

&W XLI [SVPH GSRXMRYIW XS GKLX (4:.)
XS KIX VIEH] JSV XLI RIR X inMEMBRKEQWRGVIws yve

(*5.1W RI[ WXVEXIK] XS EGGIPIVEXI TERHIQMG ZEGGMRI 7 ) [SVPH PIEHIVW
MRGVIEWIH ERH WYWXEMRIH MRZIWXQIRXW MR XLI VIUYMWMXI| VIKMSREP E
WYTTP] GLEMRW ERH HMWXVMFYXIH QERYJEGXYVMRK XS UYMGOP] HIZIPS
GSYRXIVQIEWYVIW ERH XSSPW 8LI WTVMRX XS HIZIPST (4:.) ZEGGMRIW |
WGMIRGI GER HIPMZIV EQE*"MRK MRRSZEXMSRW 'YX FVIEOMRK XLI TEWX G
XLSWI MRRSZEXMSRW EVI EHZERGIH ERH HIPMZIVIH MR XMQI XS WEZI PMZI
TSPMXMGEP [MPP GSPPIGXMZI EPMKRQIRX ERH EGXMSR ERH MRXIKVEXIH
GSQQMXQIRX XS OIIT EPP SJ LYQERMX] WEJIV JVSQ TERHIQMGW
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SVMZEXI WIGXSYV 7 ) MRHYWXV] QEVOIX

8LI TLEVQEGIYXMGEP MRHYWXV] MW RSX QSRSPMXLMG FYX VEXLIV GSQTS\
QYPXM REXMSREP GSQTERMIW 23(W XS WQEPP ERH QIHMYQ WMAIH FMSX
QMHHPI MRGSQI GSYRXV] FEWIH 0VQW *EGL SJ XLIWI TPE]JIVW LEW HMUIVIR
VMWO XSPIVERGI ERH VIWTSRHW XS HMUuIVIRX MRGIRXMZIW &R MRGVIEWM
ERH WTIGMEPM"IH FMSXIGLW XS XEOI IEVPMIV WXEKI WGMIRXMIG VMWO W
SJ ZEGGMRIW ERH YRHIVP]MRK XIGLRSPSK] 8LIWI GVQW VIP] SR ZIRXYVI GE
ZSPEXMPI ERH WLSVX PMZIH 1EVKIV 0VQW EVQIH [MXL GETMXEP JVSQ E [M
MR LSYWI FEPERGI WLIIXW SJXIR WXIT MR XS EGUYMVI MRXIPPIGXYEP TVS™
GSRGITX LEW FIIR IWXEFPMWLIH XS GSRXMRYI|I MRZIWXMRK MR GSWXPMIV I
GSQQIVGMEPM*"EXMSR VMWOW 7 ) TPE]JIVW MR PS[ ERH QMHHPI MRGSQI GS
XEVKIX QEVOIXW XLEX EVI LMKL ZSPYQI ERH PS[IV TVMGI XLER XLSWI QSWX
s LMPI XLIMV 7 ) EGXMZMXMIW EVI KIRIVEPP] PIWW MRXIRWMZI ERH RSZIP [LI
WIKQIRX MW [MHI ERH HMZIVWI WYTTP]J]MRK EX PIEWX LEPJ XLI ZEGGMRI HS
JSV PSRKWXERHMRK LIEPXI GYEEPEPXBKMWVEVI QSVI VIPMERX SR FPIRHIH TYFF
JYRHMRK WSYVGIW FIGEYWI SJ XLIMV XEVKIX QEVOIX HIREQMGW ERH WSQI
WSYVGIW QE] FI PIWW UI\MFPI ERH EHETXEFPI HYVMRK TIVMSHW SJ GVMWM

*EGL SJ XLIWI EGXSV KVSYTW TPEIJW E TEVXMGYPEV VSPI MR XLI GYVVIRX
FEPERGMRK HMUIVIRX TEVXW SJ ZEGGMRI HIZIPSTQIRX VMWO ERH VI[EVH

HYl XS PEGO SJ GETMXEP SV SXLIV VIEWSRW XLIR XLIVI [MPP FI E JEMPYYV
HIZIPSTQIRX ERH IUYMXEFPI EGGIWW XS EPP TSTYPEXMSRW

Large multi-national

avQWw

Small/mid- size pharma . Developing country
ERH FMSXIGL aVQw ZEGGMRI GVQW

)(:23 ZEGGMRI QERYJEGXY\
) MK ! , 0 5071V ERSO BIVSYAWERHW SJ TVMZEXI ERHPY$WPMGFISYRXVMIW TVIHSQ
Firms [MXL ZEGGMRI JVERGLMW PM WHKENX JOMDW KPSFEPP] FEWIH MR .RHME ERH * &WME
QERYJEGXYVIVW MR 'VEAMP ERI
Avg product MRIW ERH SV QYPXMTP]
o b ZEGGMRIW EX ER]KMZIRJ( ZEGGMRIW
portfolio size candidates ndevelopment
v 'PSGOFYWXIV ZEGGMRI LMKL VIZIRYI o\ (o J& “RWYVIE GSRWMWXIRX WYTT
GVWX XS QEVOIX ’ R EHM ?A\é EP PS[IV GSWX ZE
FMK FIXW! MR TVIGSQQIVGllVbEFW CEWI
R&D strategy % 1EVKIV HMZIVWMGIH TSVXJSPMS MRGP HMRK
ZEGGMRIW ERH SXLIV Tvsﬁgﬁ(?g'\\ﬂﬁR:“?’N)'z'VW J RSZIP NRlR\ﬁGVEWﬁﬁﬁRM/Mm 7 ) EGXMZM
% 43XIR TEVXRIV SV EGUYMVI 5 IVSQ = [IEOelw\énZv) e R CSQ
WQEPP QMH WMAIH avQw 2 : Lallo
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Access to
capital

Typical
performance

Utility of
public sector
funding
incentives

Challenges
of applying
public sector
funding
incentives

Large multi-national

avVQWw Small/mid- size pharma .
ERH FMSXIGL aVv@w

Developing country
ZEGGMRI 0VQW

Y IMQMXIH WIPJ JYRHMRK HYI ;

PS[IV ZEGGMRI TVMGIW MR 12.(
¥ 9WI| SJ VIXEMRIH IEVRMRKW PIWW TVSHYGX HMZIVWMX] ERH
% (ER PIZIVEKI XLIMV NTIVKMMWMEPP] JYRHIH F] ZIRXRVK[GEOWMKXKRER 23 (W

GETEGMX] XS HVMZI PEVK#VQW SV SXLIV TVMZEXI MRZLWYXSY&, x GETMXEP EZEMPEF
HITIRHEFPI WSYVGIW SJ WYFWIUYIRX WYWXEMRIH EGEAYW XSiwTIGMEPP] ISV 7 ) E
KSZIVRQIRX MRGPYHMRK XEIMXEP MW QSVI ZEVMEFRER | oMG TPERRMRK

GVIHMXW ERH SV MRZIWXSV GETMXEP SR
¥% 2SVI VIPMERX SR TYFPMG JYF

their terms
WSYVGIW PMOI (*5. '2,+ ;-4
93.(*+ MQTEGX MRZIWXSVW
71ZIRYIW X]TMGEP IEVPMIV WXEKI
WXEVXYTW 7IZIRYIW QMPPMSR
5VSOXW X]TMGEP IEVPMIV MXFKdw QMPPMSR
WXEVXYTW
71ZIRYIW FMPPMSR 7 ) WTIRHMRK QMPPMSR
. 7 ) WTIRHMRK QMPPMSR
5VSOXW FMPPMSR 71P] QSVI LIEZMP] SR ZSPYQI X!

4JXIR PEGO XLI VIZIRYIW S¥|QREVEOMRMWZIRYI VEXLIV XLER L
7)) WTIRHMRK FMPPMSR o KIRIVEXI WGEPI SV KEMREREMPHW EW [MXL 23(W &GLI
WLEVI PEGO XVYI IRH XS IRRKL ZSPYQI XLVSYKL HSQIWXH
GETEFMPMXMIW FYX HVMZEWREBLEHNHRERY MRXIVREXMSR

WQEPP FMSXIGLW ERH WXEV¥VWIKWEQW PMOI ;-4 ERH 93.(*+
VITVIWIRXIH SJ RI[ QSPIGYPEV

IRXMXMIW VIKMWXIVIH [MXL +)& MR

23(W GRH ZEGGMRI 7 ) E PS] )(:23 ZEGGMRIW EVI E OI] WYTT
TVSHYGXMZMX] LMKL VMWO EVIE 2SVI WSYVGI JSV 12.( QEVOIX 3 )(:23
MRXIVIWXIH MR *YRHW OI] MRRSZEXMSR MR TvMWIH ETTVS\MQEXIP] LEJ

WTEGI JSV GSQTERMIW YREFRP [.X§y TVSGYVIQIRX
Y2 -MKL GSWX TVSHYGX w|pJ GRERGI SV KIX :( QSRWQ%\(PI F] ZSPYDIVGIRX

HIZIPSTQIRX WIGXSVW &pvPEH] TEVXRIVIH [MXL E BEVKL YR
ERH TSWX PEYRGL GPMRMGER AV XYRMUM K GER EPW?SG?ES‘F%]K‘)J;Y:GYV:;%I.?X WYTTF

ERH WYVZIMPPERGHI
JYVXLIV TVMZEXI MRZIWXQERYEN | pMOIP] XS GSQTVMWI
% +EGMPMX] 2ERYJEGXWHERMXYTW HIZIPST ZMEFP I IISE RSRSKY sxEP (4:.) ZEGGMR
GETEGMX] ERH GSPH GLEMR ZSPYQI MR ERH FYJSRWMG
HMWXVMFYXMSR WGEPI YT JYRHMRK JYRHMRK XS )(:2W GER EPWS L
4 YIOERH KYEVERXIIW FYMPH GETEGMX] ERH HMWXVM
QERYJEGXYVMRK RIX[SVO JSV I
S5YFPMG JYRHMRK GER LIPT TVITEVIHRIWW VIWTSRWI ERF
MRGIRXMZMAI HI VMWO HIZIPSTQIRX 12.( ETTVSTVMEXI 855

SJ ZEGGMRIW XLEX WIVZI TYFPMG
LIEPXL 12.( MRXIVIWXW

» Pharma can and often prefers +YRHMRK JVSQ MRXIVREXMSRE
XS JYRH QSWX SJ XLI FEWMG WGMIRGI ERH GSRHMXMSRW EWWSGMEXI
ERH IEVP] HIZIPSTQIRX SR JYRHMRK GER GSRUMGX [MXL

XLIMV S[R SV EGUYMVI WQBBPPW QMH WMl 0VQW QE] WIZEGMSTMRK GSYRXV] KSZIVRQI
GSQTERMIWY .5 EW E WSYMRKXKISURER IRH XS IRH GETERMPIMDEGE@MRIW EVI TVSHYGIH
EPXLSYKL XLMW QE] PIEZIWKEYMWVMRK E QSVI QEXVM\IERRRAlI .RHME [EW MRXIRHIH X

IUYMXEFPI EGGIWW complex set of partnerships to QENSV WYTTPMIV SJ (4:.) ZEC
Y 2YGL TVIJIV XS QERYJECQERFK! VEXLIV XLER [SVOMRK §MNMGE ERH IPWI[LIVI ZME &
TVSHYGX IRH XS IRH ERH FIWIMRKPI aVQ FYX [LIR (4:.) GEWIW WYVKIH X
< SJ] TVSHYGXMSR ERH GREP TVSHYGX the Indian government restricted

JSV 12.(W HIPMZIV MR TEVEPPIP XS )(W NTSVX SJ ER] HSQIWXMGEPP] T
VEXLIV XLER XEOI KSZ JYRHMRK [MXL ZEGGMRIW MR WTMXI SJ TUYMX
CSRHMXMSRW HMWXVMFYXMSR GPEYWIW MR |
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SYFPMG WIGXSYV JYRHIVW MR XLI TVITE

VIWTSRWI IGSW]JWXIQ

IYWX EW [MXL XLI Tthdpdi#ticKdedldn iS dverge,

KSZIVRQIRXW QYPXMPEXIVEP MRWXMXYXMSRW HIZIPSTQIRX FEROW MRXI!
.R ER MHIEP [SVPH XLIW

QEHI YT SJ -.( KSZIVRQIRXW 12.(

TLMPERXLVSTMG SVKERMA"EXMSRW ERH SXLIVW
MR E GSSVHMREXIH [E] ERH TSSP QSRI] XS IyGMIRXP] WSPZI QEVOIX JEMPY
=IX TSPMXMGEP ERH GSSVHMREXMSR GLEPPIRKI\

HIZIPSTQIRX PMJI G]GPI
JEMPYVI XS TVMSVMXM”AI TVITEVIHRIWW MRZIWXQIRXW SJXIR TVIZIRX XLM
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'IRIGOXW ERH HVE[FEGOW SJ TYWL Z TYI
incentives

"IRIGXW

% 3S HMGIVIRXMEP VI[EVH JSV FIXXIV TVSHYG
% TIIH XS QEVOIX FI FMEWIH XS WTIIH IEWI SJ TVSHYGXMSR VE]

UYEPMX] IYyGEG
% 31IHIH [LIR XIGLRMGEP 7 ) VMWO A F8sS Eq X1 1y ]
JSV HIZIPSTIV XS IRKEKI 1ZIR [MXL ZMBSRA] RITHW XS GSQI YT JVSRX F] HIWMKR
QEVOIX HIQERH MJ WYGGIWWJYP JYRHMRK MW WTIRX VIKEVHPIWW SJ SYXGSQI

i]YRHIVW EFWSVFMRK HIZIPSTQIRX VMWOW
Y» TIPEXMZIP] PS[IV EQSYRXW SJ VIUYMVIH

GSQTEVIH XS TYPP Yo AYXWMHI SJ TVI GSQTIXMXMZI MRZIWXQIRX
MRZ%PZIW JYRHIVW TMGOMRK [MRRIVW XLEX

1

a/éce(SiR GSQI [MXL TVI IQTXMZI VMKL%% ETillwg(SLVI'\%XI']XMQEP TVSHYGX TVSOPI ERH
RSX FI EGXYEPP] HIQERHIH F] QEVOIX SRGI
TVSHYGIH

% 7IUYMVIW FMKKIV YT JVUSRX GS XQIRX
% IXXIV WXMQYPEXIW SRKSMRK 7 ) /S/QM® IX BONSRKNFSVKERMAEXMSR G HMREX!
TS SIeiE ) % +YRHIVW XEOI SR HIQERH VMWO X HMW
% 7IWYPXW FEWIH [LIVIF] JYRHMRK BER EX HBFEMR ERH ZEGGMRIW EVI RITHIH

SZIV XMQI FEWIH SR HIQERH ERH SRPLSR®KIxMEPP] MRWYJGMIRX XS E
TVSHYGX WTIGW EVI QIX IRKEKIQIRX KMZIR LMKL YTJVSRX

% JITIRHMRK SR MRWXVYQIRX HIWMQR_J%E’_JZFEIR%FIPTIYVGLEWI GSRXVEG

XS SUIV HMUIVIRXMEP MRGIRXMZIW 5§f5\¥3,<xly§ %\A;:Ii%(éll\él SSE@IN MR

UYEPMX] TVSHYGXW SV HML'JIVIRXMElg’S I&é% EQ'I(\MIIZIR MJ FIX
FIGSQlI EZEMPEFPI
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*\EQTPIW SJ (*5. 8VERWEGXMSRW

Bottlenef;ﬁarr(r;arket CEPI instruments/ terms (USD) CEPI additionality

Ebola Jannsen
Vaccines

MERS portfolio

Moderna
[COVID-19]

AstraZeneca
[COVID-19]

/CureVac [COVID]

Novavax [COVID]

Disease X

64 / Addressing Market Failures:

X+'& ~'+ &«'y x.~x $25.7Mto Janssen Vaccines to trial an

regulatory approval Ebola vaccine in DRC in 2019 and get

(2019) approval for its compassionate use;
Janssen agreed to deliver up to 500k doses

JE~"%£ 1&Ueey %« £; B1A0M of R&D funding for four vaccine
— once it became clear candidates

that MERS' transmission

rate was relatively low,

most public funding

dried up

Yty A ~'+ &ee¥%e  $0.9M in gap funding to for the

UE; U ; manufacture of an mRNA vaccine against
COVID-19 for Phase 1 trials; Moderna
agreed to publish project results and to
CEPI's equitable access principles and
an advance purchase agreement (APA)
was entered into by Gavi for COVAX for
up to 500 million doses of the Moderna
COVID-19 vaccine

'y ~+e7x;£0x1'£y ;$383M CEPI investment, $338m of which
is a bridge loan recoverable upon product
sales, to reserve at-risk manufacturing
capacity and enable tech transfer to
additional manufacturing sites; AZ will
supply up to 300 million doses to COVAX
G;*t¢;G; dyG ' /E+t~ ~

y ~++U8%&.Gd74a;%$15.3Mfor accelerated vaccine
£ 07+ £0x1"Ey ; development, manufacturing and Phase 1
clinical trial; CureVac agreed to provide 10-
15% of total doses to COVAX, with pricing
tiered based on country income level
'y ~+«U&%4&.Gd74a;$888M for preclinical studies, P1/2
£; 07+ £0x1"Ey ; clinical trials, and manufacturing, $142.5M

of which is forgivable loan recoverable
upon products sales; Novavax would
transfer tech at no cost to a developing
country manufacturer, and supply up to
1.1 billion doses to COVAX

Yy . A ~'2 Beely%e $120M long-term budget allocation,
Funding pre-COVID portfolio comprised of three
rapid response platforms supported
through phase 1 testing (based on pre-
COVID budgets, which is dynamically
evolving since COVID onset).

k' Ays/AEG' . 480+~
£;+,G%; e

Lack of attention and investment
from other sources due to
outbreak location and lack of
paying market.

Laid groundwork for COVID-19
vaccine (mRNA tech) and
quickly pivoted 4 projects to
COVID-19 vaccine development
when pandemic hit.

Lack of other funding sources
available as of January 2020

At-risk manufacturing
e

CEPI supported
development of more heat-
stable mRNA technology
better suited to LMIC
delivery

Developing country
technology transfer and
large-scale supply to
COVAX

L,Ad8T T@e£; IGYy7e+xddyG+1
to Disease X preparedness

by funding development,
approval/licensure, stockpiling

of prototype vaccines for top

virus family threats such that

vaccines can be deployed within

100 days of outbreak onset
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4YV ;SVPH MR )EXE EGGIWWIH /YRKXTW S&ZEMPEFRRHEXE SVK GSZMH ZEGGMREXMSRW

2.,& FIEYXMJYP MHIE LS[ (4:&< LEW JEPPIR WLSVX * 8LLAERBIX[/KRIPERGIX &ZEMREFFIREPW PERGIX EVXMG
5.. JYPPXI\X$HKGMH"VEZIRCNFWCIXSGCIQEMP

2IWWIRK3%or Q73&isa RI[ X]Tdf vaccine X1GLRS Eh8tkehches cells LS[to Q E Od protein that triggersan M Q Q Yr@dponse
ratherthan TY X Xavl Réctivated or [| E O I R Igerm as other vaccines do

ATIVEXHE®Bpeed 4; provided 9S FMPiR M ¥ R H fdrRI&elopment of vaccines that [1Vlintended for 9S TSTYPEXMSRW )ITIRHMRK
on WEJaKd |y G E Gvdccines can FIG S QE Z E M PXLRPS YhKdhanisms for 1 Q 1V K IR @ Wexpanded access [ M Mriformed consent or JY PP
PMGIRW,Y \hbs invested Q SW K EhE late stage clinical development and |EV BJERY JE G %f¥MM.R K vaccines and has agreements
inplace to FY] million doses 4; represents the largest of the KP S HE 8 VidrWevelopment of (4:.) vaccines SY VI&é Lancet 3
, P 'S FHeRlth 2EVGL 4TIVEXMBpeed Implications for ,PSFERGGMRAYVMX] &ZEMP EHP ihelancet com NSYVREPW
langlo article 5.. < JY PP XI&x 'The 9 TVSKVEQQORS[R EW2C SV JYPPPMGIRWYVI

, P S AHed&lth Technologies Coalition GHTC 2 EV G L Advancing R&D for Global Health Security: A whole-of-government 8y GWZEMPEFP|
LXXTW [[[ KLXGSEPMXMSR SVK THJ &HZERGMRK 7 ) JSV KPSFEP LIEPXL WIGYVMX] THJ

50" EGGIE&ie +VSBerln Not ;EWLMRK®PSBQFIVIKW 3SZIQFIV &ZEMPESBPI[[[ FPSSQFLdi RI[W
articles Ta~IVaccine s JYRH baR& from FIVABRIEWLMRKXSR

& Rexceptionis 5071V iEsYpArtner BioNTech [EW Y R H Fithe German government

Indiaand Its :EG G MEIOI\XY Q F4iZ | their Pandemic Promises 131[ =SWInes 2E] &ZEMRESFPI[[ RIXMQIW
com [SVPHndia WIVYQ MRWXMXWXI GSZMH

CEPI[IFWMXI| | :EBG&M®R&ZEMPEFRTW GITM RIX VIWIEVGLCHIZ ZEGGMRI WGMIRGI

CEPI & R R YPEOBress Report & ZE M RtEpE P tepinet [T content YTPSEHW CEPI &R R YFEdgress Report C[IFW pUK I

Gavi &Y K , P S[and middle income economies |P MK 1d Bd? bccess to Covid ~ vaccines XLV S G (4:&< &2 (& ZEMPEFPI

LXXTW [[[ KEZM SVK RI[W QIHME VSSQ PS[ QMHHPI MRGSQI IGSRSQMIW IPMKMFPI EGGIWW GSZMH ZEG

&WW YN VWHS Y @ tWeé Gavi (4:&< &2( &ZEMIRIEF P[[[ gaviorg sites HIJEY P X dofd Wovax (4:&< &2( )SRSVW B#EFP I
5VSROIV * IIRIR 8( (SQQERHIYV - (PEEWWIR *- AWXIVLEYW &) ,7MWO MR ZEGGMRI VIWIEVGL ER}

LYPQER /IRRMJIV &LWER 7S[IRE ERH 412EPPI] OE]JPIMKL ,ORHIVWXERHMRK ,PSFEP :EGGMRI *GS
EFMR &WTIR :EGGMRI GMIRGI 5SPMG] ,VSYT &PWS 5&3 EREPJWMW :SPXE EREP]JWMW

8S[WI &HVMER ,-S[ LSYPH XLl ;SVPH 5E] JSV E (4:.) :EGGMRI * 4yGIl SJ -IEPXL *GSRSQMGW 2SRSKVETL
'SPXE EREP]WMW

;LMPI 5071V VIGIMZIH RS KSZIVRQIRX JYRHMRK JSV (4:.) ZEGGMRI HIZIPSTQIRX MXW TEVXRIV GVQ 'MS3
,JIVQER KSZIVRQIRX 9 ATIVEXMSR ;EVT TIIH GSQQMXXIH XS FY] ETTVSZIH HSWIW EW E JSVQ SJ HI VMWOI
(EQI +VSQ '"IVPMR 3SX ;EWLMRKXSR * '"PSSQFIVK 3I[W 3SZAQWIV[[[ FPSSQZEWMP EBRI RI[W EVXMGPIW
Tarlv ZEGGMRI W JYRHMRK GEQI JVSQ FIVPMR RSX [EWLMRKXSR

50"V 7IETW -YRHVIHW SJ 2MPPMSRW MR 5VSOXW JVSQ (SZMH ZEGGMRIW3I[[£RVOVBM Q/I W S DE] &ZEMPE]
FYWMRIWW Ta* IV GSZMH ZEGGMRI TVSGXW LXQP

MW XLI QSWX VIGIRX JIEV TIVMSH JSV [LMGL JYPP HEXE MW EZEMPEFPI , +MRHIV 8VEGOMRK JYF
&ZEMAEBERBFIW KORHIVHEXE TSPMG]GYVIWVIWIEVGL SVK TEKIW HEXE ZMWYEPMWEXMSRW EPP*QIVKMRK.|

-4 &Y K ;-4 YMVIGXSV ,IRIVEPfW 7IQEVOW EX XLI 2IHME LMMIOWRK [SR[I(&: VR X BEEMPEFPIKIRIVEP
WTIIGLIW HIXEMP [LS HMVIGXSV KIRIVEP W STIRMRK VIQEVOW EX XLI QIHME FVMIORK SR GSZMH EYKY
,(SVSREZMVYW ,PSFEP ,)5 XS WMRO F] XVMPPMSR SZIVXKA:VW WEW G25+Qt 4G XSV S REZEMNFEFRIPSFEP KHT

XS WMRO F] XVMPPMSR SZIV GSZMH WE]JW MQJ E

, +tMRHIV 8VEGOMRK JYRHMRK JSV KPSFEP LIEPXL 7 ) X&GGEIWWRHIVREXE TSEAEMBEFPWVIWIEVGL SVK TE
ZMWYEPMWEXMSRW EPP*QIVKMRK.RJIGXMSYW)MWIEWIW

, +tMRHIV 8VEGOMRK JYRHMRK JSV KPSFEP LIEPXL 7 )X&GGIWWRHIVREKE TSRZEMBEFPWVIWIEVGL SVK TEH
ZMWYEPMWEXMSRW EPP*QIVKMRK.RJIGXMSYW)MWIEWIW

22 :SPXE ERH 5&3 EREP]WMW FEWIH SR EFMR &WTIR :EGGMRI GMIRGI 5SPMG] ,VSYT ,5S[IVMRK :EG
XMSR * ;EWLMRKXSR )(
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.R XLI GSRXI\X SJpdfticg6od RMW HIGRIH EW E TVSHYGX SV WIVZMGI XLEX MW 1RSSR VMZEPVSYW?! 3 QIERMRK
EQSYRX JSV ER]SRI IPWI EPXLSYKL EGXMZMXMIW SV MRXIVZIRXMSRW GSRGIVRMRK MX QE] [IPP FI 8LI] QY
FI MQTSWWMFPI XS TVIZIRX ER]SRI IPWI JVSQ KIXXMRK XLI FIRIGXW )MWIEWI IVEHMGEXMSR MW GPIEVP] E
QM\V\IH KSSHW XLEX GER FI QEHI TYFPMG KSSHW [LIR XLI VMKLX XS LIEPXL HIQERHW MX WYGL EW HYVMRK
ZEGGMRIW EW E TYFPMG KSSH MW XLIIWXFNIGK[SHESRKSMRKEHIBEEMNRIIW[SVO EVI ZEGGMRBRGEG MRIINEP TYFPMG
also have positive externalities QIERMRK ZEGGMREXMSR LEW TSWMXMZI IGIGXW FI]SRH MRHMZMHYEPW ERH TVSZMHI\
LXXTW [[[ [LS MRX MRUYIR*"ECZEGGMRIWCTPER VIWSYVGIW WIWWMSRC COEHHEV THJ

,VETLMG WSYVGIW

,8L1I WXSV] SJ Q73& -S[ E SRGI HMWQMWWIH MHIE FIGEQI E PIEHMRK XIGLRSPSK] MR XLI (SZMH ZEGGMRI V
&ZEMPEERRTW [[[ WXEXRI[W GSQ XLl WXSV] SJ QVRE LS[ E SRGI HMWQMWWIH MHIE FIGEQI E PIEHMER
ZEGGMRI VYEGI

"MS38IGL ,IXW 2MPPMSR MR ,IVQER +YRHMRK JSV :EGGMRI t '"PSSQFIN¥KTIW[W[[[ IFXIQBIMVK GSQ&ZEMPEFP
RI[W EVXMGPIW FMSRXIGL KIXW QMPPMSR MR KIVQER JYRHMRK JSV GSZMH ZEGGMRI
>LY > IX EP +VSQ &7 ERH 2*7 XS (4:.) E FVYMIJ WYQQEV] ERH GSQTEVMWSR SJ WIZIVI EGYXI VIW"
LMKLP] TEXLSKIRMG LYQER GSVSREZMVYWIW 7IWTMV 7IW &YK
-IEH 2MGLEIP IX EP 8LI EPPSGEXMSR SJ 9 FMPPMSR MR KPSFEP JYRHMRK JVSQ , GSYRXVMIW
ERH E GSRXIRX EREPJWMW SJ MRZIWXQIRXW 8LI 1ERGIX ,PSFEP -IEPXL 4GX

(*5. &RRYEP 5VSKVIWW 7ITSX¥XW&ZENMPBEER [T GSRXIRX YTPSEHW (*5. &RRYEP 7ITSVX THJ

/JEGOWSR 3MGO IT ;L] [I RIIH E ,TSVXJSPMS ETTVSEGL! XS (4:.) XX TE\G GMIR M) FZIDP RTQIRX | RZEMPE
[L1 [l RIIH E TSVXJSPMS ETTVSEGL XS GSZMH ZEGGMRI HIZIPSTQIRX

(*5.3 (4:.) T7IWTSRWI 6 & &TVMP

)V 8MQSXL] *RH] MRXIVZMI[ 5VSKVEQ 1IEHIV EX (*5. IYRI

(*5. FMPPMSR .RZIWXQIRX (EWI ERH ;-4 (4:.) LXEWLF SEVHI H& Z EIVSP BRI

8LI 9 KSZIVRQIRX TVSZMHIW QSVI XLER SJ EPP FEWMG VIWIEVGL JYRHMRK ERH RIEVP] SJ XLI TYF

3.- HMVIGXIH RIEVP] XLVII UYEVXIVW SJ MXW SZIVEPP *.) JYRHMRK XS[EVHW FEWMG IEVP] WXEKI VIWIEVG
ERH TVSHYGX WTIGM0G IEVP] WXEKI VIWIEVGL '&7)& [EW F] JEV XLI PEVKIWX JYRHIV SJ GPMRMGEP HIZIPS
KPSFEP JYRHMRK SYVGI (LETQER 3MGO IX EP 1IERHWGETI SJ *QIVKMRK .RJIGXMSYW )MWIEWI 7IW|
5ERHIQMG 5SPMG] (YVIW 7IWIEVGL , +MRHIV

(SZMH ZEGGMRIW ;L] WSQI & VMGER WXEXIW GER X YWI XLIMV ZEKGEGWR W[ F7G3G[WN) /YRI &ZEMPI
RI[W
(*5. (4:.) 2ERYJEGXYVMRK YVZI] 7IWYPXW &REP]JWMW IYRI 4YV ;SVPH MR WEXE (4:.) :EGGMRENX

SYV[SVPHMRHEXE SVK GSREVWMFEGGMREXMSRW

-EPP XITLIR OETPS[ 1IEL YRR] YR =MRK >YPY -SPX 8ERME &TVMP u3SRI EVI WEJI YRXMP
PS[ ERH QMHHPI MRGSQI GSYRXVMIWK X2IGOMR WQ]C & FEMPEBEBIQ MRHYWXVMIW LIEPXLGEVI WIWXIQW ERH WIV
RSRI EVI WEJI YRXMP EPP EVI WEJI GSZMH ZEGGMRI VSPPSYX MR PS[ ERH QMHHPI MRGSQI GSYRXVMIW

,3I] GSRWSVXMYQ [SVOMRK XS FSSWX ZEGGMRI TVSHYGXMSR MR SYXL &JVMGE 255 ;-4 &+7.,*3 '.4:&(
SJ MRXIRX XS[EVHW IWXEFPMWLMRK XLI XIGL XVERWJIV LYRMRV SYXLL&IMMIG B L[ RIX1Q &ZEMPEFPI
GSRWSVXMYQ [SVOMRK XS FSSWX ZEGGMRI TVSHYGXMSR MR WSYXL EJVMGE

2EXLMIY * 7MXGLMI - 4VXMA 4WTMRE * IX EP & KPSFEP HEXEFEWI SJ (4:.) ZEGGWMREXMSRW 3EXY)\
SYV[SVPHMRHEXE SVK GS38W REXIWXRHEEXE RW

8LI *GSRSQMWX 2E] '"VMIORK 2SHIPMRK (4:DXXTW )IEXLCSPPQ ABEMPEBPAVMIORK XLIVI
LEZI FIIR Q Q INGIWW HIEXLW [SVPH[MHI HYVMRK XLI TERHIQMG

., ERRSYRGIW TPIHKIW SJ QMPPMSR (4:.) ZEGGMRI HSWIW SJ [LMGL EX PIEWX LEPJ XS FI HIPMZIVIF
&ZEMPERRTW [[[ [LS MRX RI[W MXIQ K ERRSYRGIW TPIHKIW SJ QMPPMSR GSZMH ZEGGMRI HSV
XS FI HIPMZIVIH F] XLI IRH SJ

,& FIEYXMJYP MHIE LS[ (4:&< LEW JEPPIR WLSVX ! SLLAERWBGIX[[/KRIPERGIX &ZEMRENFIREPW PERGIX EVXMH
5.. JYPPXI\X$HKGMH"VEZIRCNFWCIXSGCIQEMP

,,LIVI E :EWX ,PSFEP :EGGMREXMSR 5VSKVEQ ;IRX ;VSRK ! &YKXXTW 3[[ BSXDBMQEWQ&ZEMPEFPI
[SVPH IYVSTI GSZE\ GSZMH ZEGGMRI TVSFPIQW EJVMGE LXQPS$VIJIVVMRK SYVGI"EVXMGPI LEVI

8LI .RHITIRHIRX 5ERIP JSV 5ERHIQMG 5VITEVIHRIWW ERH 7IWTSRWI (4:.)LXX2BOI MX XLI 1IEWX 5ERF
XLIMRHITIRHIRXTERIP SVK QEMRVITSVX HS[RPSEH QEMR VITSVX

LREJHQER : GERRIPP / &TVMP (4:.) :EGGMRIW 8SSP XS 5VIHMGX ERH 2EREKI ,PSFEP 5SVXJES
LXXT [[[ETTPMIHGPMRMGEPXVMEPWSRPMRI GSQ GSZMH ZEGGMRIW XSSP TVIHMGX ERH QEREKI KPSFEP

EFMR &WTIR :EGGMRI GMIRGI 5SPMG] ,VSYT 5S[IVMRK :EGGMRI 7 ) 4TTSVXYRMXMIW JSV 8VERWJ
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Endnotes

(*5. FMPPMSR MRZIWXQIURXTGEWI | RZEMPEFPASRXIRX YTPSEHW (*5.C CFMPPMSRCMRZIWXC
GEWIC THJ
1YVMI IX EP 2EV 9VKIRX PIWWSRW JVSQ (4:.) [L] XLI [SVPH RIITHW E WXERHMRK GSSVHMREXIH

KPSFEP VIWIEVGL ERH HIZIPSTQIRX 8LI 1ERGIX (*5. :SPXE 5&3 EREP]JWMW

-E]JQER ' 5EKPMYWM *QIVKMRK ZEGGMRI QERYJEGXYVIVW EVI MRRSZEXMRK T®V XEMRI\X HIGE
SVK N NZEG\

(SPPIGXMZIP] KIRIVEXMRK SJ KPSFEP ZEGGWMRI[[VIZIR YIMX MSYVYGRMM"EXMSR TVSKVEQQIWCW]WXIQW TVS
QEVOIX KPSFEPCWYTTP] IR

4*() JMVIGXSVEXI JSV GMIRGI 8IGLRSPSK] ERH .RRSZEXMSR HEXEFEWI YTHEXIH EW SJ 4GX

JIZIPSTMRK (SYRXVMIW :EGGMRI 2ERYIEG@XYVIVIWZIIR[SV@

7SFMRWSR 7 /IERYEV] QEPP TLEVQE HVMZMRK FMKXXLEN QE[f MRRSZEXMSR| GISEVRQEXAICP I
TLEVQE MRRSZEXMSR

&GGIWW XS 2IHMGMRI +SYRHEXMSR & GGIDWW X & ZEC/GWRIWIMREMRIJSYRHEXMSR SVK QIHME YTPSE
HS[RPSEHW FG IHHH H I1JC &GGIWW XS :EGGMRIW .RHI\ THJ

SEKPMYWM IX EP

7TENMRHIV YVM MRXIVZMI[ (*4 SJ )IZIPSTMRK (SYRXV] :EGGMRI 2ERYJEGXYVIVW 3IX[SVO )(:23 IYRI

.FMH

1IERHWGETI 4J *QIVKMRK .RJIGXMSYW )YMWIEWI 7IWIEVGL &RH )IZIPSTQIRX 5VIZIRXMRK 8LI 3I\X 5ERHIQM!
TIWIEVGL 9RMXIH BEXMSRW (SQQMXXII JSV )IZIPSTQIRX 5SPMG] '"EGOKVSYRH 5ETIV 3S OIZIPSTQIRD
FI PIJX FILMRH * 2EVGL ;SVPH "ERO  4*() (IRXVI JSV ,PSFEP )IZIPSTQIRX 8LI -YHWSR .RWXMXYXI 4FWI
SR +SVIMKR 7IPEXMSRW =EQI] ,EZMR IX EP | XVIRKXLIRMRK XLI 9RMXIH XEXIW ,SZIVRQIRX{W 7SPI MR 5V

,PSFEP -IEPXL .RWXMXYXI ,.RXIVREXMSREP (SPPIGXMZI &GXMSR JSV *TMHIQMG ERH 5ERHIQMG 5VITEVIHR
; SVOMRK ,VSYT * **0 )IZIPSTQIRX ERH 9RMZIVWMX] SJ (EPMJSVRME ER +VERGMWGSTW ,PSFEP -IEPXL ,VSY

(*5. 2EVGL *REFPMRK *UYMXEFPI &GGIWW XS (4:.) :EGGMRIW (*5. &RRY®EP BVBKWWW 7ITSVX
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