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1. IQWURGXFWLRQ 

A VWULNLQg facW abRXW WKe KLVWRU\ Rf cLYLOLVaWLRQ LV MXVW KRZ eaUO\ Ze aUe LQ LW. TKeUe aUe 5000                   
\eaUV Rf UecRUded KLVWRU\ beKLQd XV, bXW KRZ PaQ\ \eaUV aUe VWLOO WR cRPe? If Ze PeUeO\ OaVW                  
aV ORQg aV WKe W\SLcaO PaPPaOLaQ VSecLeV, Ze VWLOO KaYe 200,000 \eaUV WR gR; WKeUe aUe a                 
fXUWKeU RQe bLOOLRQ \eaUV XQWLO WKe EaUWK LV VWeULOL]ed b\ WKe SXQ; aQd WULOOLRQV Rf \eaUV XQWLO WKe                  
OaVW cRQYeQWLRQaO VWaU fRUPaWLRQV. EYeQ RQ WKe PRVW cRQVeUYaWLYe Rf WKeVe WLPeOLQeV, Ze KaYe              
SURgUeVVed WKURXgK a WLQ\ fUacWLRQ Rf UecRUded KLVWRU\. If KXPaQLW\¶V Vaga ZeUe a QRYeO, Ze               
ZRXOd VWLOO be RQ WKe YeU\ fLUVW Sage. 

NRUPaOO\, Ze Sa\ VcaQW aWWeQWLRQ WR WKLV facW. PROLWLcaO dLVcXVVLRQV aUe ceQWeUed aURXQd WKe              
KeUe aQd QRZ, fRcXVed RQ WKe OaWeVW VcaQdaO RU WKe Qe[W eOecWLRQ. WKeQ a SXQdLW WaNeV a                 
µORQg-WeUP¶ YLeZ, WKe\ WaON abRXW WKe Qe[W fLYe RU WeQ \eaUV. We eVVeQWLaOO\ QeYeU WKLQN abRXW                
KRZ RXU acWLRQV WRda\ PLgKW LQfOXeQce cLYLOLVaWLRQ LQ KXQdUedV Rf WKRXVaQdV Rf \eaUV KeQce. 

We beOLeYe WKaW WKLV QegOecW Rf WKe YeU\ ORQg-WeUP fXWXUe LV a gUaYe PRUaO eUURU. AQ                1

aOWeUQaWLYe SeUVSecWLYe LV gLYeQ b\ a bXUgeRQLQg YLeZ caOOed ​longtermism ​, RQ ZKLcK Ze             2

VKRXOd be SaUWLcXOaUO\ cRQceUQed ZLWK eQVXULQg WKaW WKe ORQg-UXQ fXWXUe gReV ZeOO. IQ WKLV              
aUWLcOe Ze acceSW WKLV YLeZ bXW gR fXUWKeU, aUgXLQg WKaW LPSacWV RQ WKe ORQg UXQ aUe WKe ​most                  
LPSRUWaQW feaWXUe Rf RXU acWLRQV. MRUe SUecLVeO\, Ze aUgXe fRU WZR cOaLPV.  

A[LRORJLFaO VWURQJ ORQJWHUPLVP (AL)​: IQ a ZLde cOaVV Rf decLVLRQ VLWXaWLRQV, WKe            
RSWLRQ WKaW LV ​ex ante ​beVW LV cRQWaLQed LQ a faLUO\ VPaOO VXbVeW Rf RSWLRQV ZKRVe ​ex                 
ante ​effecWV RQ WKe YeU\ ORQg-UXQ fXWXUe aUe beVW. 

DHRQWLF VWURQJ ORQJWHUPLVP (DL​): IQ a ZLde cOaVV Rf decLVLRQ VLWXaWLRQV, WKe RSWLRQ             
RQe RXgKW, e[ aQWe, WR cKRRVe LV cRQWaLQed LQ a faLUO\ VPaOO VXbVeW Rf RSWLRQV ZKRVe ​ex                 
ante ​effecWV RQ WKe YeU\ ORQg-UXQ fXWXUe aUe beVW. 

B\ ³WKe RSWLRQ ZKRVe effecWV RQ WKe YeU\ ORQg-UXQ fXWXUe aUe beVW´, ZKaW Ze PeaQ LV ³WKe                 
RSWLRQ ZKRVe effecWV RQ WKe fXWXUe ​from time t onwards aUe beVW´, ZKeUe W LV a VXUSULVLQgO\                 
ORQg WLPe fURP QRZ (Va\, 100 RU eYeQ 1000 \eaUV). TKe Ldea, WKeQ, LV WKaW fRU WKe SXUSRVeV Rf                   
eYaOXaWLQg acWLRQV, Ze caQ LQ WKe fLUVW LQVWaQce RfWeQ ​simpl\ ignore aOO WKe effecWV cRQWaLQed LQ                
WKe fLUVW 100 (RU eYeQ 1000) \eaUV, fRcXVVLQg SULPaULO\ RQ WKe fXUWKeU-fXWXUe effecWV. SKRUW-UXQ              
effecWV acW aV OLWWOe PRUe WKaQ WLe-bUeaNeUV. 

NRWe WKaW bRWK AL aQd DL aUe SKUaVed LQ ​ex ante WeUPV. AL cRQceUQV ​ex ante ​a[LRORg\. If                  
e[SecWed YaOXe WKeRU\ LV WKe cRUUecW accRXQW Rf KRZ WR RUdeU XQceUWaLQ SURVSecWV LQ WeUPV Rf                
WKeLU beWWeUQeVV WKeQ, gLYeQ AL, WKe ​ex ante ​beVW acWLRQ ZRXOd be RQe ZKRVe SRVVLbOe effecWV                
RQ WKe YeU\ ORQg-UXQ fXWXUe dR PRVW (RU QeaUO\ WKe PRVW) WR LQcUeaVe e[SecWed YaOXe.               

1 IW LV XVefXO WR cRQVLdeU a SUXdeQWLaO aQaORgXe: Lf Ze ZeUe WR OLYe XQWLO WKe EaUWK ZeUe QR ORQgeU KabLWabOe, KRZ                      
PXcK aWWeQWLRQ ZRXOd LW be SUXdeQWLaOO\ UaWLRQaO fRU XV WR Sa\ WR eQVXULQg WKe YeU\ ORQg-UXQ fXWXUe gReV ZeOO?                   
PUeVXPabO\, faU PRUe WKaQ Ze ZRXOd dR QRZ.  
2 See MacAVNLOO (2019) fRU a dLVcXVVLRQ Rf WKLV Ldea.  

 



 

HRZeYeU, WKe ORQgWeUPLVW cOaLP dReV QRW eVVeQWLaOO\ SUeVXSSRVe e[SecWed YaOXe WKeRU\; Ze            
bULefO\ cRQVLdeU VRPe aOWeUQaWLYeV LQ VecWLRQ 4. SLPLOaUO\, fRU DL, WKe µRXgKW¶ LQ TXeVWLRQ LV               
WKe µVXbMecWLYe¶ RXgKW: WKe RQe WKaW LV PRVW UeOeYaQW fRU acWLRQ-gXLdaQce, aQd LV UeOaWLYe, LQ               
VRPe VeQVe, WR WKe beOLefV WKaW WKe decLVLRQ-PaNeU RXgKW WR KaYe.  3

WKLcK decLVLRQ VLWXaWLRQV faOO ZLWKLQ WKe VcRSe Rf RXU cOaLPV? IQ WKe fLUVW LQVWaQce, Ze aUgXe                
WKaW WKe fROORZLQg LV RQe VXcK caVe:  4

TKH FaXVH-QHXWUaO SKLOaQWKURSLVW. ​SKLYaQL KaV $10,000. HeU aLP LV WR VSeQd WKLV            
PRQe\ LQ ZKaWeYeU Za\ ZRXOd PRVW LPSURYe WKe ZRUOd, aQd VKe LV RSeQ WR              
cRQVLdeULQg aQ\ SURMecW aV a PeaQV WR dRLQg WKLV. 

TKe bXON Rf WKe SaSeU LV deYRWed WR defeQdLQg WKe cOaLP WKaW WKLV VLWXaWLRQ LV ZLWKLQ WKe VcRSe                  
Rf a[LRORgLcaO VWURQg ORQgWeUPLVP; LQ WKe fLQaO WZR VecWLRQV Ze geQeUaOLVe WKLV WR a ZLdeU               
UaQge Rf decLVLRQ VLWXaWLRQV. 

TKe VWUXcWXUe Rf WKe SaSeU LV aV fROORZV. IQ VecWLRQ 2 Ze RXWOLQe a SOaXVLbLOLW\ aUgXPeQW fRU                 
a[LRORgLcaO VWURQg ORQgWeUPLVP. IQ RXU YLeZ, WKe PRVW LPSRUWaQW UeVSecW LQ ZKLcK WKe             
SOaXVLbLOLW\ aUgXPeQW faOOV VKRUW Rf a SURRf LV WKaW LW dReV QRW VKRZ WKaW, aV a PaWWeU Rf                  
ePSLULcaO facW, aWWePSWLQg WR LQfOXeQce WKe cRXUVe Rf WKe YeU\ ORQg-UXQ fXWXUe LV aW aOO WUacWabOe.                
SecWLRQ 3 LV deYRWed WR defeQdLQg WKe cUXcLaO WUacWabLOLW\ cOaLP.  

IQ VecWLRQV 2 aQd 3, Ze ZLOO aW WLPeV KeOS RXUVeOYeV WR VRPe SRSXOaU bXW cRQWURYeUVLaO                
a[LRORgLcaO aQd decLVLRQ-WKeRUeWLc aVVXPSWLRQV (VSecLfLcaOO\, WRWaO XWLOLWaULaQLVP aQd e[SecWed         
XWLOLW\ WKeRU\). TKLV, KRZeYeU, LV PaLQO\ fRU eOegaQce Rf e[SRVLWLRQ. SecWLRQ 4 cRQdXcWV WKe              
cRUUeVSRQdLQg VeQVLWLYLW\ aQaO\VeV, aQd aUgXeV WKaW SOaXVLbOe Za\V Rf deYLaWLQg fURP WKeVe            
aVVXPSWLRQV aUe XQOLNeO\ WR XQdeUPLQe WKe aUgXPeQW. SecWLRQ 5 aUgXeV WKaW, ZKLOe fRU             
cRQcUeWeQeVV Ze KaYe fRcXVVed RQ WKe caVe Rf WKe caXVe-QeXWUaO SKLOaQWKURSLVW, Lf a[LRORgLcaO             
VWURQg ORQgWeUPLVP LV WUXe Rf WKaW decLVLRQ cRQWe[W WKeQ LW LV aOVR OLNeO\ WR be WUXe Rf a faLUO\                   
ZLde YaULeW\ Rf RWKeU decLVLRQ cRQWe[WV (ZKeUe caXVe-QeXWUaOLW\ LV abVeQW, aQd/RU ZKeUe WKe             
decLVLRQ LV QRW RQe Rf KRZ WR VSeQd PRQe\). 

3 IW LV ZLdeO\ agUeed WKaW eLWKeU LW LV XVefXO WR dLVWLQgXLVK beWZeeQ RbMecWLYe aQd VXbMecWLYe VeQVeV Rf µRXgKW¶                   
(EZLQg 1948, SS.118-22; BUaQdW 1959, SS.360-7; ​RXVVeOO 1966; PaUfLW 1984, S.25; PRUWPRUe 2011; DRUVe\ 2012,               
OOVeQ 2017, GLbbaUd 2005, PaUfLW 2011), RU µRXgKW¶ LV XQLYRcaO aQd VXbMecWLYe (PULcKaUd 1932, RRVV 1939 S.139,                 
HRZaUd-SQ\deU 2005, ZLPPeUPaQ 2006, ZLPPeUPaQ 2008, MaVRQ 2013). OXU dLVcXVVLRQ SUeVXSSRVeV WKaW RQe             
Rf WKeVe dLVMXQcWV LV cRUUecW. A PLQRULW\ Rf aXWKRUV KROdV WKaW µRXgKW¶ LV XQLYRcaO aQd RbMecWLYe (MRRUe 1912                  
SS.88-9; MRRUe 1903 SS.199-200, 229-230; RRVV 1930, S.32; TKRPVRQ 1986, SS. 177-9; GUaKaP 2010; B\NYLVW               
2011); accRUdLQg WR WKLV OaWWeU YLeZ, WKeUe LV QR cRKeUeQW TXeVWLRQ Rf deRQWLc VWURQg ORQgWeUPLVP LQ WKe YLcLQLW\                  
Rf WKe WKeVLV Ze aWWePSW WR dLVcXVV. SLPLOaUO\ (bXW OeVV dLVcXVVed), RQe PLgKW be VNeSWLcaO Rf WKe QRWLRQ Rf e[ aQWe                     
a[LRORg\; agaLQ, RXU dLVcXVVLRQ SUeVXSSRVeV WKaW aQ\ VXcK VNeSWLcLVP LV PLVgXLded. 
4 NRWe WKaW SKLYaQL Qeed QRW be a ​private ​SKLOaQWKURSLVW. SKe cRXOd eTXaOO\ be LQ cKaUge Rf VRPe gRYeUQPeQWaO RU                    
LQWeUgRYeUQPeQWaO SRW Rf UeVRXUceV, SURYLded WKaW WKe UePLW Rf WKaW SRW LV caXVe-QeXWUaO, L.e. WKe UePLW LV VLPSO\ WR                   
Pa[LPLVe WKe gRRd, UaWKeU WKaQ (Va\) WR RSWLPLVe WKe KeaOWK RU WUaQVSRUW V\VWeP. GLYeQ RXU VWLSXOaWLRQ abRXW WKe                  
cRQWeQW Rf SKLYaQL¶V aLP, LW LV aOPRVW WULYLaOO\ WKe caVe WKaW Lf a[LRORgLcaO VWURQg ORQgWeUPLVP LV WUXe Rf SKLYaQL¶V                   
decLVLRQ VLWXaWLRQ, WKeQ VR aOVR LV deRQWLc VWURQg ORQgWeUPLVP. We dLVcXVV caVeV LQ ZKLcK WKe cRQQecWLRQ                
beWZeeQ a[LRORgLcaO aQd deRQWLc VWURQg ORQgWeUPLVP LV OeVV dLUecW LQ VecWLRQ 5. 

 



 

TKXV faU, RXU dLVcXVVLRQ ZLOO KaYe beeQ e[cOXVLYeO\ fRcXVVed RQ a[LRORgLcaO VWURQg            
ORQgWeUPLVP. SecWLRQ 6 WXUQV WR WKe TXeVWLRQ Rf deRQWLc VWURQg ORQgWeUPLVP. TKeUe, Ze aUgXe              
WKaW accRUdLQg WR aQ\ SOaXVLbOe QRQ-cRQVeTXeQWLaOLVW PRUaO WKeRU\, RXU dLVcXVVLRQ Rf           
a[LRORgLcaO VWURQg ORQgWeUPLVP aOVR VXffLceV WR eVWabOLVK deRQWLc VWURQg ORQgWeUPLVP. SecWLRQ           
7 VXPPaULVeV.  

TKe aUgXPeQW LQ WKLV SaSeU KaV VRPe SUecedeQW LQ WKe OLWeUaWXUe. NLcN BRVWURP (2003) KaV               
aUgXed, RQ WKe baVLV Rf WKe YaVW QXPbeU Rf SeRSOe ZKR ZRXOd OLYe LQ WKe fXWXUe Lf cLYLOLVaWLRQ                  
VeWWOeV WKe VWaUV, WKaW LQcUeaVLQg WKe SURbabLOLW\ WKaW VXcK VeWWOePeQW RccXUV VKRXOd be WKe WRS               
SULRULW\ fRU WRWaO XWLOLWaULaQV. NLcN BecNVWead (2013) aUgXeV fURP a VRPeZKaW bURadeU VeW Rf              
aVVXPSWLRQV WR a VLPLOaU cRQcOXVLRQ. OXU aLP LQ WKLV SaSeU LV WR e[SaQd RQ WKLV SULRU ZRUN LQ                  5

fRXU Za\V. FLUVW, ZKeUeaV eaUOLeU ZRUN KaV fRcXVVed SULPaULO\ RQ WKe e[aPSOeV Rf e[WLQcWLRQ              
ULVN PLWLgaWLRQ aQd (VRPeWLPeV) SURPRWLRQ Rf VSace VeWWOePeQW, Ze dLVcXVV a UaQge Rf RWKeU              
³ORQgWeUPLVW´ LQWeUYeQWLRQV, aQd Ze aUgXe WKaW VWURQg ORQgWeUPLVP LV WUXe eYeQ Lf RQe VeWV              
aVLde WKe SRVVLbLOLW\ Rf WKRVe (SRSXOaWLRQ-LQcUeaVLQg) LQWeUYeQWLRQV. SecRQd, Ze VKRZ WKaW WKe            
aUgXPeQW gReV WKURXgK RQ a ZLde UaQge Rf a[LRORgLeV aQd decLVLRQ WKeRULeV, QRW RQO\ RQ WKe                
cRPbLQaWLRQ Rf WRWaO XWLOLWaULaQLVP aQd e[SecWed XWLOLW\ WKeRU\. TKLUd, Ze aUgXe WKaW LQVRfaU aV              
VWURQg ORQgWeUPLVP LV WUXe Rf a decLVLRQ cRQWe[W WKaW LQYROYeV aOORcaWLQg UeVRXUceV acURVV             
caXVe aUeaV, LW LV OLNeO\ aOVR WR be WUXe Rf YaULRXV RWKeU decLVLRQ cRQWe[WV, LQcOXdLQg RQeV WKaW                 
dR QRW LQYROYe cURVV-caXVe cRPSaULVRQV aQd RQeV WKaW dR QRW LQYROYe aOORcaWLQg PRQe\.             
FRXUWK, LQ addLWLRQ WR a[LRORgLcaO VWURQg ORQgWeUPLVP, Ze aOVR dLVcXVV WKe deRQWLc cOaLP: Ze              
aUgXe WKaW deRQWLc VWURQg ORQgWeUPLVP LV WUXe, gLYeQ aQ\ Rf a ZLde YaULeW\ Rf SOaXVLbOe               
QRQ-cRQVeTXeQWLaOLVW WKeRULeV.  

We beOLeYe WKaW a[LRORgLcaO aQd deRQWLc VWURQg ORQgWeUPLVP aUe Rf WKe XWPRVW LPSRUWaQce. If              
VRcLeW\ caPe WR adRSW WKeVe YLeZV, PXcK Rf ZKaW Ze ZRXOd SULRULWLVe LQ WKe ZRUOd WRda\                
ZRXOd cKaQge. 

 

2. A SOaXVLbLOLW\ aUJXPHQW IRU a[LRORJLFaO VWURQJ ORQJWHUPLVP 

TKLV VecWLRQ RffeUV a SOaXVLbLOLW\ aUgXPeQW fRU a[LRORgLcaO VWURQg ORQgWeUPLVP. FRU WKe            
UeaVRQV dLVcXVVed LQ VXbVeTXeQW VecWLRQV, WKLV aUgXPeQW dReV QRW b\ LWVeOf SURYe a[LRORgLcaO             
VWURQg ORQgWeUPLVP. HRZeYeU, LQ RXU YLeZ LW dReV VKRZ WKaW, XQWLO aQd XQOeVV VRPe RbMecWLRQ               
SURYeV daPQLQg, Ze VKRXOd be SUedLVSRVed WRZaUdV beOLeYLQg a[LRORgLcaO VWURQg ORQgWeUPLVP. 

We VWaUW fURP WZR aVVXPSWLRQV. OQe LV ePSLULcaO, ZKLOe WKe RWKeU LV eYaOXaWLYe. 

 

5 BecNVWead¶V ³MaLQ TKeVLV´ LV: ³FURP a gORbaO SeUVSecWLYe, ZKaW PaWWeUV PRVW (LQ e[SecWaWLRQ) LV WKaW Ze dR                  
ZKaW LV beVW (LQ e[SecWaWLRQ) fRU WKe geQeUaO WUaMecWRU\ aORQg ZKLcK RXU deVceQdaQWV deYeORS RYeU WKe cRPLQg                 
PLOOLRQV, bLOOLRQV, aQd WULOOLRQV Rf \eaUV´ (LbLd., S.1). 

 



 

2.1 In e[pecWaWion, Whe fXWXre iV YaVW in Vi]e 
IW VKRXOd be XQcRQWURYeUVLaO WKaW WKeUe LV a YaVW QXPbeU Rf e[SecWed beLQgV LQ WKe fXWXUe Rf                 
KXPaQ cLYLOLVaWLRQ.  

A W\SLcaO PaPPaOLaQ VSecLeV¶V OLfeVSaQ LV aURXQd 500,000 \eaUV (CebaOORV eW aO 2015); VLQce              
homo sapiens KaV VR faU e[LVWed fRU RQO\ aURXQd 300,000 \eaUV (ScKOebXVcK eW aO 2017), WKaW                
cRPSaULVRQ ZRXOd VXggeVW WKaW Ze VWLOO KaYe 200,000 \eaUV WR gR. HRZeYeU, Ze aUe QRW a                
W\SLcaO PaPPaOLaQ VSecLeV: Ze KaYe 100 WLPeV WKe bLRPaVV Rf aQ\ OaUge ZLOd OaQd aQLPaO WKaW                
KaV eYeU OLYed (WLOVRQ 2002:29), acURVV a VWaggeULQg dLYeUVLW\ Rf eQYLURQPeQWV, aQd,            
PRUeRYeU, Ze KaYe WKe WecKQRORgLcaO SRZeU WR aYRLd ZKaW ZRXOd be e[WLQcWLRQ-OeYeO eYeQWV             
fRU RWKeU aQLPaOV, LQcOXdLQg WKe SRZeU WR deWecW aQd defOecW aVWeURLdV (NASA 2007). Of              
cRXUVe, KXPaQ cLYLOLVaWLRQ LWVeOf LQWURdXceV LWV RZQ ULVNV, VXcK aV fURP QXcOeaU ZaU aQd              
PaQ-Pade SaWKRgeQV. BXW LW VeePV KaUd, gLYeQ RXU VWaWe Rf NQRZOedge, WR be YeU\ cRQfLdeQW               
WKaW Ze ZLOO deVWUR\ RXUVeOYeV, aQd VR Ze VKRXOd WKLQN WKeUe LV aW OeaVW a VLgQLfLcaQW cKaQce                 
WKaW Ze KaYe a YeU\ OaUge fXWXUe aKead Rf RXUVeOYeV. 

FRU WKe SXUSRVeV Rf WKLV aUWLcOe, Ze ZLOO geQeUaOO\ PaNe WKe TXaQWLWaWLYe aVVXPSWLRQ WKaW WKeUe               
aUe, LQ e[SecWaWLRQ, aW OeaVW 1 TXadULOOLRQ (10 ​15​) SeRSOe WR cRPe ² 100,000 WLPeV aV PaQ\                
SeRSOe LQ WKe fXWXUe aV aUe aOLYe WRda\. TKLV Ze be WUXe Lf, fRU e[aPSOe, Ze aVVLgQ aW OeaVW a                    
1% cKaQce WR cLYLOLVaWLRQ cRQWLQXLQg XQWLO WKe EaUWK LV QR ORQgeU KabLWabOe, XVLQg aQ eVWLPaWe               
Rf 1 bLOOLRQ \eaUV¶ WLPe fRU WKaW eYeQW aQd aVVXPLQg WKe VaPe SeU-ceQWXU\ SRSXOaWLRQ aV               6

WRda\, Rf aSSUR[LPaWeO\ 10 bLOOLRQ SeRSOe SeU ceQWXU\. 

DeVSLWe WKe PagQLWXde Rf WKLV QXPbeU, Ze beOLeYe WKaW LW LV cRQVeUYaWLYe LQ WKe fROORZLQg               
Za\V. FLUVW, becaXVe Rf fXWXUe WecKQRORg\, EaUWK cRXOd SRWeQWLaOO\ KRVW faU gUeaWeU SeU-ceQWXU\             
SRSXOaWLRQV WKaQ LV SRVVLbOe WRda\, MXVW aV WecKQRORg\ WR daWe KaV eQabOed faU gUeaWeU              
SeU-ceQWXU\ SRSXOaWLRQV WKaQ ZeUe SRVVLbOe LQ KXQWeU-gaWKeUeU WLPeV. SecRQd, aQd eYeQ PRUe            
LPSRUWaQWO\, cLYLOLVaWLRQ LQ WKe fXWXUe Pa\ VSUead WR WKe VWaUV. HaYLQg eYeQ a VPaOO cUedeQce               
LQ VSace VeWWOePeQW dUaVWLcaOO\ LQcUeaVeV WKe e[SecWed VL]e Rf WKe fXWXUe: WKeUe aUe aURXQd 10​22               
VWaUV LQ WKe affecWabOe XQLYeUVe (OUd 2016) aQd RYeU 100 bLOOLRQ VWaUV LQ WKe MLON\ Wa\ aORQe                 
(HRZeOO 2018); WKe OaVW Rf WKeVe ZLOO dLe LQ TXLQWLOOLRQV Rf \eaUV¶ WLPe (AdaPV & LaXgKOLQ,                
1997; AdaPV & LaXgKOLQ, 1999). EYeQ Lf MXVW 0.01% Rf VROaU V\VWePV ZLWKLQ WKe MLON\ Wa\                7

ZeUe VeWWOed ZLWK WKe cXUUeQW SRSXOaWLRQ SeU ceQWXU\ Rf EaUWK fRU MXVW RQe bLOOLRQ \eaUV, WKeUe                
ZRXOd be 10​24 ​fXWXUe SeRSOe: RQe KXQdUed WULOOLRQ SeRSOe fRU eYeU\ SeUVRQ aOLYe WRda\. OQe               
ZRXOd Qeed WR KaYe a cUedeQce Rf OeVV WKaQ RQe LQ RQe bLOOLRQ LQ WKLV SRVVLbLOLW\ LQ RUdeU fRU                   
WKe e[SecWed QXPbeU Rf fXWXUe SeRSOe WR be feZeU WKaQ RQe TXadULOOLRQ.  

 

6 AccRUdLQg WR AdaPV (2008), WKe eQd Rf cRPSOe[ OLfe RQ EaUWK Pa\ cRPe LQ 0.9±1.5 bLOOLRQ \eaUV. 
7 TKRXgK cRQYeQWLRQaO VWaU fRUPaWLRQ ZLOO ceaVe LQ abRXW 1 WR 100 WULOOLRQ \eaUV, WKeUe aUe PaQ\ SURWR-VWaUV                  
(caOOed bURZQ dZaUfV) WKaW aUe WRR VPaOO WR LgQLWe RQ WKeLU RZQ, aQd WKeLU cROOLVLRQV ZLOO cUeaWe a VPaOO bXW VWead\                     
VWUeaP Rf QeZ VWaUV WKaW ZLOO NeeS gRLQg fRU aW OeaVW a PLOOLRQ WLPeV aV ORQg aV cRQYeQWLRQaO VWaU fRUPaWLRQ. OXU                     
WKaQNV WR TRb\ OUd fRU SRLQWLQg WKLV WR RXU aWWeQWLRQ. 

 



 

2.2 AOO FRQVHTXHQFHV PaWWHU HTXaOO\ 
OXU VecRQd aVVXPSWLRQ LV WKaW, fRU WKe SXUSRVeV Rf PRUaO decLVLRQ-PaNLQg aQd eYaOXaWLRQ, ​all              
WKe cRQVeTXeQceV Rf RQe¶V acWLRQV PaWWeU, aQd (RQce Ze cRQWURO fRU WKe degUee WR ZKLcK WKe                
cRQVeTXeQce LQ TXeVWLRQ LV SUedLcWabOe aW WKe WLPe Rf acWLRQ) WKe\ aOO PaWWeU ​equall\​. 
IQ SaUWLcXOaU, WKLV aVVXPSWLRQ UXOeV RXW a SRVLWLYe UaWe Rf SXUe WLPe SUefeUeQce. SXcK a SRVLWLYe                
UaWe ZRXOd PeaQ WKaW Ze VKRXOd LQWULQVLcaOO\ SUefeU a gRRd WKLQg WR cRPe aW aQ eaUOLeU WLPe                 
UaWKeU WKaQ a OaWeU WLPe. If Ze eQdRUVed WKLV Ldea, RXU aUgXPeQW ZRXOd QRW geW Rff WKe gURXQd. 

TR Vee WKLV, VXSSRVe WKaW fXWXUe ZeOO-beLQg LV dLVcRXQWed aW a PRdeVW bXW VLgQLfLcaQW SRVLWLYe               
UaWe ± Va\, 1% SeU aQQXP. CRQVLdeU a VLPSOLfLed PRdeO LQ ZKLcK WKe fXWXUe ceUWaLQO\ cRQWaLQV                8

VRPe cRQVWaQW QXPbeU Rf SeRSOe WKURXgKRXW WKe ZKROe Rf aQ LQfLQLWeO\ ORQg fXWXUe, aQd              
aVVXPe fRU VLPSOLcLW\ WKaW OLfeWLPe ZeOO-beLQg LV VLPSO\ WKe WLPe-LQWegUaO Rf PRPeQWaU\            
ZeOO-beLQg. ​SXSSRVe fXUWKeU WKaW aYeUage PRPeQWaU\ ZeOO-beLQg (aYeUaged, WKaW LV, acURVV           
SeRSOe aW a WLPe) LV cRQVWaQW LQ WLPe. ​TKeQ, ZLWK a ZeOO-beLQg dLVcRXQW UaWe Rf 1% SeU aQQXP,                  
WKe aPRXQW Rf dLVcRXQWed ZeOO-beLQg eYeQ LQ WKe ZKROe Rf WKe LQfLQLWe ​fXWXUe fURP 100 \eaUV                
RQZaUdV LV RQO\ abRXW RQe WKLUd Rf WKe aPRXQW Rf dLVcRXQWed ZeOO-beLQg LQ WKe Qe[W 100 \eaUV.                 
WKLOe WKLV caOcXOaWLRQ cRQceUQV WRWaO ZeOO-beLQg UaWKeU WKaQ dLffeUeQceV RQe cRXOd PaNe WR             
ZeOO-beLQg, VLPLOaU cRQVLdeUaWLRQV ZLOO aSSO\ WR WKe OaWWeU.  

FRU SUeVeQW SXUSRVeV, Ze WaNe WKe aVVXPSWLRQ Rf a ]eUR UaWe Rf SXUe WLPe SUefeUeQce WR be                 
faLUO\ XQcRQWURYeUVLaO. We NQRZ Rf QR PRUaO SKLORVRSKeUV aQd feZ WKeRUeWLcaO ecRQRPLVWV            
ZKR ZRXOd defeQd a QRQ-]eUR UaWe Rf SXUe WLPe SUefeUeQce.  9

We aOVR aVVXPe WKaW, aW OeaVW LQ decLVLRQ cRQWe[WV OLNe SKLYaQL¶V, WKeUe LV QR PRUaOO\ UeOeYaQW                
dLVWLQcWLRQ beWZeeQ WKe ³dLUecW´ YV. WKe ³LQdLUecW´ effecWV Rf RQe¶V acWLRQV. TKLV VXSeUfLcLaOO\             
VeePV WR gR agaLQVW VRPe SRSXOaU YLeZV LQ PedLcaO eWKLcV, ZKeUe LW LV RfWeQ KeOd WKaW LW ZRXOd                  
be LQaSSURSULaWe fRU (Va\) a dRcWRU RU KeaOWK VeUYLce WR SULRULWLVe WUeaWPeQW Rf RQe SaWLeQW RYeU                
aQRWKeU LQ a PedLcaOO\ LdeQWLcaO VLWXaWLRQ, RQ WKe gURXQdV WKaW WKe fRUPeU SaWLeQW RccXSLeV a               
PRUe XVefXO UROe LQ VRcLeW\, VR WKaW UeVWRULQg KeU WR fXOO KeaOWK VRRQeU ZRXOd KaYe gUeaWeU                
LQdLUecW beQefLWV fRU RWKeU SeRSOe (KaPP 1993, BURcN 2003). IW VeePV cOeaU, KRZeYeU, WKaW              
LQVRfaU aV WKeUe LV aQ\ SOaXVLbOe caVe fRU LgQRULQg LQdLUecW effecWV LQ WKe PedLcaO cRQWe[W, WKaW                
caVe ZLOO cUXcLaOO\ KLQge RQ feaWXUeV WKaW aUe TXLWe VSecLfLc WR WKaW decLVLRQ cRQWe[W, aQd WKaW                
KaYe QR aQaORgV LQ SKLYaQL¶V decLVLRQ cRQWe[W. TKeUe LV QR aQaORg LQ SKLYaQL¶V caVe, fRU               
LQVWaQce, Rf WKe cRQceUQ WKaW WaNLQg LQdLUecW effecWV LQWR accRXQW ZRXOd XQdeUPLQe WKe WUXVW              
WKaW LV LPSRUWaQW WR WKe dRcWRU-SaWLeQW UeOaWLRQVKLS (AQgeOO 1993, PeOOegULQR 1997), RU WKe             

8 IQ WKe VXUYe\ b\ DUXSS eW aO (2015), WKLV ZaV WKe PedLaQ UaWe Rf SXUe WLPe SUefeUeQce aPRQgVW WKRVe e[SeUWV                     
RWKeU WKaQ WKRVe ZKR faYRXUed a YaOXe LQ WKe ³RaPVe\-SWeUQ´ UaQge 0-0.1% S.a. 
9 See GUeaYeV (2017) fRU a VXUYe\ Rf dLVcRXQWLQg LQ SXbOLc SROLc\, LQcOXdLQg a VXUYe\ Rf WKe aUgXPeQWV fRU aQd                    
agaLQVW a SRVLWLYe UaWe Rf SXUe WLPe SUefeUeQce. A ]eUR UaWe Rf SXUe WLPe SUefeUeQce LV eQdRUVed b\, LQWeU aOLa,                    
SLdgZLcN, 1890; RaPVe\, 1928; PLgRX, 1932; HaUURd, 1948; SRORZ, 1974; COLQe, 1992; CRZeQ, 1992; SWeUQ,               
2007; BURRPe, 2008; DaVgXSWa, 2008; DLeW], HeSbXUQ, & SWeUQ, 2008; BXcKKRO] & ScKXPacKeU, 2010; GROOLeU,               
2013​. IQ a UeceQW VXUYe\ Rf acadePLc e[SeUWV RQ WKe WRSLc Rf VRcLaO dLVcRXQWLQg, 38% Rf UeVSRQdeQWV agUeed ZLWK                   
WKLV ³RaPVe\-SWeUQ YLeZ´ (DUXSS eW aO 2018, S.119).  

 



 

cRQceUQ WKaW dRLQg VR LQ a SXbOLcO\ fXQded KeaOWK VeUYLce PLgKW e[SUeVV RdLRXV YLeZV RQ WKe                
SaUW Rf VRcLeW\ UegaUdLQg WKe UeOaWLYe PRUaO ZRUWK Rf cLWL]eQV (MRgeQVeQ, PaQXVcULSW). 

 

2.3 TKH SOaXVLbLOLW\ aUJXPHQW 
IW LV Rf cRXUVe XVXaOO\ WKe caVe WKaW WKe faU-fXWXUe effecWV Rf RQe¶V acWLRQV aUe KaUdeU WR SUedLcW                  
WKaQ WKeLU QeaU-fXWXUe effecWV. AQd WKLV LV Rf cRXUVe UeOeYaQW WR ​ex ante ​eYaOXaWLRQV. HRZeYeU,               
SXWWLQg WRgeWKeU WKe aVVXPSWLRQ WKaW WKe e[SecWed VL]e Rf WKe fXWXUe LV YaVW aQd WKe aVVXPSWLRQ                
WKaW aOO cRQVeTXeQceV PaWWeU eTXaOO\, LW becRPeV aW OeaVW SOaXVLbOe WKaW WKe aPRXQW Rf ​ex ante                
gRRd Ze caQ geQeUaWe b\ LQfOXeQcLQg WKe e[SecWed cRXUVe Rf WKe YeU\ ORQg-UXQ fXWXUe e[ceedV               
WKe aPRXQW Rf ​ex ante gRRd Ze caQ geQeUaWe YLa LQfOXeQcLQg WKe e[SecWed cRXUVe Rf VKRUW-UXQ                
eYeQWV, ​even after ​WaNLQg LQWR accRXQW WKe gUeaWeU XQceUWaLQW\ Rf fXUWKeU-fXWXUe effecWV. 

We caQ fOeVK WKLV OLQe Rf WKRXgKW RXW PRUe SUecLVeO\ b\ WePSRUaULO\ PaNLQg VRPe addLWLRQaO               
aVVXPSWLRQV WKaW aUe (KRZeYeU) LQeVVeQWLaO WR WKe cRUe aUgXPeQW. LeW XV WePSRUaULO\ aVVXPe             
(L) e[SecWed XWLOLW\ WKeRU\, (LL) VeSaUabLOLW\ Rf YaOXe ZLWK UeVSecW WR WLPe, aQd (LLL) a fLQLWe WLPe                 
KRUL]RQ T (ZKRVe SUecLVe YaOXe ZLOO QRW PaWWeU). TKeQ (b\ WePSRUaO VeSaUabLOLW\) WKeUe LV              
VRPe QaWXUaO Za\ Rf aVVLgQLQg YaOXeV WR WePSRUaOO\ ORcaOLVed VWaWeV Rf affaLUV, VXcK WKaW WKe               
gRRdQeVV Rf a ZKROe KLVWRU\ Rf WKe XQLYeUVe (fURP WKe bLg baQg WR WKe KeaW deaWK) LV gLYeQ b\                   
addLQg XS WKeVe LQVWaQWaQeRXV YaOXeV acURVV aOO WLPe; aQd, fRU WKe SXUSRVeV Rf eYaOXaWLRQ              
XQdeU XQceUWaLQW\, WKe UeOeYaQW TXaQWLW\ LV WKe e[SecWaWLRQ YaOXe Rf WKLV TXaQWLW\. WKeQ             
cRPSaULQg WZR acWLRQV, OeW (³VKRUW-WeUP deOWa´) aQd (³ORQg-WeUP deOWa´) be WKe    ǻS     ǻL      
aYeUage aPRXQW b\ ZKLcK WKe WZR acWLRQV¶ e[SecWed YaOXe dLffeUV acURVV WKe dXUaWLRQ Rf ​WKe               
VKRUW-UXQ fXWXUe (L.e. WKe Qe[W 100 RU 1000 \eaUV) aQd WKe YeU\ ORQg-UXQ fXWXUe (L.e. WKe                
UePaLQdeU Rf WKe fXWXUe be\RQd WKaW), UeVSecWLYeO\ ​. TKeQ, WKe e[SecWed YaOXe dLffeUeQce            
beWZeeQ WKe WZR acWLRQV LV gLYeQ b\ .T )t Â ǻS + ( í t Â ǻL  

TKe SRLQW QRZ LV WKaW, VLQce WKe dXUaWLRQ Rf WKe YeU\ ORQg-UXQ fXWXUe ( ) LV ​vastl\ ​gUeaWeU             T í t     
WKaQ WKe dXUaWLRQ Rf WKe VKRUW-UXQ fXWXUe, LW LV TXLWe SOaXVLbOe WKaW WKe VLgQ Rf WKe e[SecWed   t                
YaOXe dLffeUeQce ZLOO be dULYeQ b\ WKe VLgQ Rf . SXSSRVe WKaW Ze defLQe WKe µVKRUW UXQ¶ aV         ǻL          
WKe Qe[W 100 \eaUV, aQd XVe RXU aVVXPSWLRQ WKaW WKeUe LV a 1% cKaQce Rf cLYLOLVaWLRQ OaVWLQg fRU                  
1 bLOOLRQ \eaUV, aW cRQVWaQW SRSXOaWLRQ OeYeOV. GLYeQ WKeVe cKRLceV Rf SaUaPeWeUV, LQ RUdeU fRU               
VWURQg ORQgWeUPLVP WR be WUXe, WKe e[SecWed YaOXe, SeU PLOOeQLXP, Rf WKe beVW ORQg-UXQ acWLRQ               
ZRXOd Qeed WR be gUeaWeU WKaQ 1/100000WK Rf WKe e[SecWed YaOXe Rf WKe beVW VKRUW-UXQ acWLRQ                
fRU WKe Qe[W PLOOeQQLXP. TKaW¶V a YeU\ ORZ baU. 

IQ WKe Qe[W VecWLRQ Ze ZLOO aUgXe WKaW, fRU PaQ\ LQWeUeVWLQg SaLUV Rf acWLRQV WKaW RQe cRXOd                 
cRQVLdeU, (ZKLOe VPaOO) ZLOO be VXffLcLeQWO\ OaUge aV WR PeeW WKLV baU. TKLV PeaQV WKaW, Rf ǻL                 
WKe WZR acWLRQV XQdeU cRPSaULVRQ, WKe acWLRQ WKaW LV beWWeU RYeUaOO ZLOO be WKe RQe WKaW KaV WKe                  
PRUe beQefLcLaO effecWV RQ WKe YeU\ ORQg-UXQ fXWXUe, aV a[LRORgLcaO VWURQg ORQgWeUPLVP ZRXOd             
Oead XV WR e[SecW. 

A cRPSOePeQWaU\ UeaVRQ fRU VXVSecWLQg WKaW a[LRORgLcaO VWURQg ORQgWeUPLVP LV WUXe cRQceUQV            
WKe beKaYLRXU Rf RWKeU acWRUV. IQ geQeUaO, WKeUe aUe dLPLQLVKLQg PaUgLQaO UeWXUQV WR WKe              

 



 

e[SeQdLWXUe Rf UeVRXUceV WRZaUdV a gLYeQ aLP, becaXVe WKe ORZeU-KaQgLQg fUXLW aUe XVXaOO\             
SLcNed fLUVW. SKLYaQL¶V TXeVWLRQ LV ZKLcK Rf KeU RSWLRQV LV RSWLPaO LQ a VeQVe WKaW LV cRPSOeWeO\                 
LPSaUWLaO beWZeeQ WLPeV. BXW SKLYaQL LV QRW aORQe LQ WKe XQLYeUVe, aQd WKe YaVW PaMRULW\ Rf                
RWKeU acWRUV KaYe dLffeUeQW SULRULWLeV: becaXVe Rf gUeaWeU cRQceUQ fRU WKePVeOYeV aQd WKRVe             
WKe\ NQRZ WKaQ fRU fXWXUe VWUaQgeUV, becaXVe Rf LQVWLWXWLRQaO LQceQWLYeV OLNe eOecWLRQ c\cOeV             
aQd TXaUWeUO\ eaUQLQgV UeSRUWV, aQd becaXVe Rf aQ LQWULQVLc KXPaQ WeQdeQc\ WRZaUdV            
LPSaWLeQce, WKe\ e[KLbLW a VLgQLfLcaQW aPRXQWV Rf SUefeUeQce fRU QeaU-WeUP SRVLWLYe effecWV            
RYeU ORQg-WeUP SRVLWLYe effecWV (FUedeULcN, LReZeQVWeLQ aQd O¶DRQRgKXe 2002). SKLYaQL          
VKRXOd WKeUefRUe e[SecW WKaW PRVW RWKeU acWRUV KaYe beeQ VeOecWLYeO\ fXQdLQg SURMecWV WKaW             
deOLYeU KLgK VKRUW-UXQ beQefLWV, aQd OeaYLQg XQfXQded SURMecWV WKaW aUe beWWeU b\ SKLYaQL¶V             
OLgKWV, bXW ZKRVe PRVW VLgQLfLcaQW beQefLWV RccXU RYeU WKe cRXUVe Rf WKe YeU\ ORQg UXQ. TKLV                
PeaQV WKaW SKLYaQL VKRXOd e[SecW WR fLQd a[LRORgLcaO VWURQg ORQgWeUPLVP WUXe aW WKe cXUUeQW              
PaUgLQ ² ​provided ​(ZKLcK Ze KaYe QRW \eW aUgXed) WKaW WKeUe ZeUe aQ\ SURMecWV ZLWK               
VLgQLfLcaQWO\ beQefLcLaO ​ex ante ​effecWV RQ WKe YeU\ ORQg-UXQ fXWXUe WR begLQ ZLWK. 

TR VXPPaULVe RXU SOaXVLbLOLW\ aUgXPeQW: becaXVe Rf WKe YaVW e[SecWed QXPbeU Rf SeRSOe LQ              
WKe fXWXUe, LW LV TXLWe SOaXVLbOe WKaW fRU RSWLRQV WKaW aUe aSSURSULaWeO\ cKRVeQ fURP a               
VXffLcLeQWO\ OaUge cKRLce VeW, effecWV RQ WKe YeU\ ORQg-UXQ fXWXUe dRPLQaWe ​ex ante ​eYaOXaWLRQV,              
eYeQ afWeU WaNLQg LQWR accRXQW WKe facW WKaW fXUWKeU-fXWXUe effecWV WeQd WR be PRUe XQceUWaLQ.               
TKeUefRUe, WKe beVW RSWLRQV e[ aQWe ZLOO WeQd WR be WKe RQeV WKaW KaYe WKe PRVW beQefLcLaO                 
effecWV e[ aQWe RQ WKe YeU\ ORQg-UXQ fXWXUe. FXUWKeU, becaXVe Rf WKe QeaU-WeUP bLaV e[KLbLWed               
b\ WKe PaMRULW\ Rf e[LVWLQg acWRUV, Ze VKRXOd e[SecW WKeVe RSWLRQV WR be V\VWePaWLcaOO\              
XQdeU-e[SORLWed aW WKe cXUUeQW PaUgLQ. TKLV UeQdeUV a[LRORgLcaO VWURQg ORQgWeUPLVP SOaXVLbOe. 

TKe bXON Rf WKe UePaLQdeU Rf WKe SaSeU LV deYRWed WR aUWLcXOaWLQg aQd aVVeVVLQg YaULRXV OLQeV                
Rf UeVLVWaQce WR WKe cOaLP WKaW WKe abRYe cRQVLdeUaWLRQV Oead WR WKe WUXWK Rf a[LRORgLcaO VWURQg                
ORQgWeUPLVP: ePSLULcaO, a[LRORgLcaO aQd decLVLRQ-WKeRUeWLc. 

 

3. TKH LQWUaFWabLOLW\ RbMHFWLRQ 

OQe Ne\ cRPSRQeQW Rf RXU cOaLP LV WKaW aV a PaWWeU Rf ePSLULcaO facW, LQ aQ LQWeUeVWLQgO\ OaUge                  
cOaVV Rf caVeV, WKe UaWLR LV OaUge eQRXgK WR UeQdeU a[LRORgLcaO VWURQg ORQgWeUPLVP WUXe.     ǻS

ǻL           

HRZeYeU, Ze ceUWaLQO\ dRQ¶W WKLQN WKLV LV RbYLRXV. OQe PLgKW ZeOO ZRUU\ WKaW LW LV eVVeQWLaOO\                
LPSRVVLbOe WR VLgQLfLcaQWO\ LQfOXeQce WKe ORQg-WeUP fXWXUe: SeUKaSV, fRU e[aPSOe, WKe           
PagQLWXde Rf WKe effecWV Rf RQe¶V acWLRQV (LQ YaOXe-dLffeUeQce WeUPV) deca\V ZLWK WLPe fURP              
WKe SRLQW Rf acWLRQ, aQd VXffLcLeQWO\ faVW WKaW LQ facW WKe VKRUW-WeUP effecWV WeQd WR dRPLQaWe WKe                 
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PRVW VeULRXV RbMecWLRQ WR a[LRORgLcaO VWURQg ORQgWeUPLVP. 

We agUee WKaW WKe ZaVKLQg-RXW K\SRWKeVLV LV WUXe Rf VRPe decLVLRQ cRQWe[WV: LQ SaUWLcXOaU, fRU               
PaQ\ UeOaWLYeO\ WULYLaO decLVLRQ cRQWe[WV, VXcK aV a decLVLRQ abRXW ZKeWKeU RU QRW WR cOLcN               
RQe¶V fLQgeUV. HRZeYeU, Ze cOaLP WKaW LW LV aOVR faOVe Rf PaQ\ decLVLRQ VLWXaWLRQV, aQd LQ                
SaUWLcXOaU Rf SKLYaQL¶V. If SKLYaQL LV VSecLfLcaOO\ ORRNLQg fRU RSWLRQV ZKRVe effecWV dR QRW              
ZaVK RXW, Ze cOaLP VKe caQ fLQd VRPe. 

IW ZLOO QRW aOZa\V be VR, bXW LQ SKLYaQL¶V caVe WKeUe LV a faLUO\ QaWXUaO VWaWXV TXR VLWXaWLRQ: a                   
VWaWe Rf affaLUV LQ ZKLcK SKLYaQL ³dReV QRWKLQg´ ZLWK KeU PRQe\ (WKaW LV, VKe MXVW NeeSV WKe                 
PRQe\ LQ KeU baQN accRXQW LQdefLQLWeO\). OXU aUgXPeQW ZLOO PaNe XVe Rf cRPSaULVRQV WR WKLV               
VWaWXV TXR (³bXVLQeVV aV XVXaO´, RU ³BAU´) VLWXaWLRQ, aOWKRXgK RXU cRQcOXVLRQ LV QRW             
deSeQdeQW RQ WKe cKRLce Rf VWaWXV TXR. 

TR aUgXe fRU a[LRORgLcaO VWURQg ORQgWeUPLVP, Ze cOaLP, LW VXffLceV WR eVWabOLVK WKaW WKeUe e[LVWV               
aW OeaVW RQe e[aPSOe Rf aQ RSWLRQ aYaLOabOe WR SKLYaQL ZLWK WKe SURSeUW\ WKaW LWV faU-fXWXUe                
e[SecWed YaOXe (UeOaWLYe WR BAU) LV VLgQLfLcaQWO\ gUeaWeU WKaQ WKe beVW aYaLOabOe VKRUW-WeUP             
e[SecWed YaOXe (agaLQ, UeOaWLYe WR BAU).  

TKLV cOaLP VXffLceV WR gURXQd aQ aUgXPeQW fRU a[LRORgLcaO VWURQg ORQgWeUPLVP. TR Vee ZK\ LW               
VXffLceV, Ze UeaVRQ aV fROORZV.  

LeW SR* be WKe RSWLRQ ZKRVe effecWV RQ WKe VKRUW UXQ aUe beVW. TKeUe aUe WZR caVeV WR                  
cRQVLdeU: SR* LV aOVR cRQWaLQed LQ WKe VPaOO VXbVeW Rf ORQg-UXQ-beVW RSWLRQV, RU LW LVQ¶W. 

IQ WKe fLUVW caVe, a[LRORgLcaO VWURQg ORQgWeUPLVP fROORZV aOPRVW WULYLaOO\. IW LV faLUO\ OLNeO\ LQ               
WKLV caVe WKaW SR* LWVeOf LV aOVR RYeUaOO beVW. If SR* LVQ¶W RYeUaOO beVW, WKeQ WKe RYeUaOO beVW                  
RSWLRQ PXVW be RQe WKaW LV beWWeU WKaQ SR* LQ WKe ORQg-UXQ fXWXUe. BXW LQ WKaW caVe, LW WRR PXVW                    
be LQ WKe VPaOO VXbVeW Rf RSWLRQV WKaW aUe RYeUaOO ORQg-UXQ beVW. SR a[LRORgLcaO VWURQg               
ORQgWeUPLVP LV WUXe. 

CRQVLdeU QRZ WKe VecRQd caVe. NRWe WKaW accRUdLQg WR WKe QXPbeUV LQ RXU e[aPSOeV WR cRPe,                
WKe KLgKeVW aWWaLQabOe ORQg-WeUP LPSURYePeQW LV QRW MXVW a bLW bLggeU, bXW bLggeU b\ aQ RUdeU                
Rf PagQLWXde RU PRUe, WKaQ WKe KLgKeVW aWWaLQabOe VKRUW-UXQ LPSURYePeQW (UeOaWLYe WR BAU).             
IQ WKaW caVe, WKe RSWLRQ WKaW LV RYeUaOO-beVW PXVW KaYe aW OeaVW 9/10 Rf WKe ORQg-UXQ YaOXe                 
(UeOaWLYe WR BAU) WKaW WKe ORQg-UXQ-beVW RSWLRQ KaV (RWKeUZLVe WKeUe LV QR Za\ fRU WKe               
VKRUW-UXQ LPSURYePeQW WR VXffLce WR UeQdeU WKe RSWLRQ LQ TXeVWLRQ beVW RYeUaOO, deVSLWe LWV              
beLQg faU-fXWXUe-VXbRSWLPaO; Ze aVVXPe KeUe, aV VeePV SOaXVLbOe, WKaW QRQe Rf WKe RSWLRQV             
XQdeU cRQVLdeUaWLRQ LV VLgQLfLcaQWO\ QeW ​detrimental, ​UeOaWLYe WR BAU, LQ WKe VKRUW WeUP). TKLV              

10 IW LV LPSRUWaQW KeUe WR dLVWLQgXLVK beWZeeQ ​ex ante aQd ​ex post ​YeUVLRQV Rf WKe ZaVKLQg-RXW cOaLP. TKe e[ SRVW                     
YeUVLRQ LV ceUWaLQO\ faOVe. TKe UeaVRQ fRU WKLV LV faPLOLaU fURP WKe SKLORVRSKLcaO OLWeUaWXUe RQ cOXeOeVVQeVV: eYeQ                 
RXU PRVW WULYLaO acWLRQV (VXcK aV decLVLRQV abRXW ZKeWKeU aQd ZKeQ WR cURVV WKe URad) KaYe (fRU LQVWaQce)                  
LdeQWLW\-affecWLQg cRQVeTXeQceV, aQd WKeUefRUe LQ ​ex post WeUPV KaYe effecWV LQWR WKe YeU\ ORQg-WeUP fXWXUe WKaW                
aUe aOPRVW ceUWaLQ WR RXWZeLgK WKe acWLRQ¶V VKRUW-WeUP effecWV (MRRUe 1903 �93, SPaUW 1973:33, PaUfLW 1984:351,                
GUeaYeV 2016)​.​ HRZeYeU, LW LV WKe ​ex ante ​YeUVLRQ WKaW LV UeOeYaQW WR WKe aUgXPeQWV Rf WKLV SaSe​U. 

 



 

eVWabOLVKeV WKaW WKe RYeUaOO-beVW RSWLRQ LV cRQWaLQed LQ ³a VPaOO VXbVeW Rf RSWLRQV ZKRVe e[               
aQWe effecWV RQ WKe YeU\ ORQg-WeUP fXWXUe aUe beVW´. (TKe ³VPaOO VXbVeW´ LV: WKe VeW ZKRVe                
faU-fXWXUe LPSURYePeQW, UeOaWLYe WR BAU, LV aW OeaVW 9/10 WKaW Rf WKe beVW aYaLOabOe faU-fXWXUe               
LPSURYePeQW.) TKaW LV, LW eVWabOLVKeV a[LRORgLcaO VWURQg ORQgWeUPLVP. 

OXU UePaLQLQg WaVN, WKeQ, LV WR VKRZ WKaW WKeUe dReV LQdeed e[LVW aW OeaVW RQe RSWLRQ aYaLOabOe                 
WR SKLYaQL ZLWK WKe SURSeUW\ WKaW LWV faU-fXWXUe e[SecWed YaOXe (RYeU BAU) LV VLgQLfLcaQWO\              
gUeaWeU WKaQ WKe beVW aYaLOabOe VKRUW-WeUP e[SecWed YaOXe (agaLQ UeOaWLYe WR BAU). TKaW LV WKe               
WaVN Rf WKe UePaLQdeU Rf WKLV VecWLRQ. We ZLOO SURceed b\ cRQVLdeULQg VeYeUaO SRVVLbOe              
e[aPSOeV, LQ WKUee caWegRULeV: VSeedLQg XS SURgUeVV, PLWLgaWLQg e[WLQcWLRQ ULVN, aQd VWeeULQg            
WRZaUdV a beWWeU UaWKeU WKaQ a ZRUVe ³aWWUacWRU VWaWe´ LQ cRQWe[WV WKaW dR QRW LQYROYe a WKUeaW Rf                  
e[WLQcWLRQ.  

FRU WKe UePaLQdeU Rf WKLV VecWLRQ, Ze ZLOO ​temporaril\ ​aVVXPe bRWK WRWaO XWLOLWaULaQLVP aV a               
PaWWeU Rf a[LRORg\, aQd e[SecWed XWLOLW\ WKeRU\ fRU WKe WUeaWPeQW Rf XQceUWaLQW\. We ZLOO              11

fXUWKeU aVVXPe ULVN QeXWUaOLW\ ZLWK UeVSecW WR WRWaO ZeOO-beLQg, VR WKaW WKe ​ex ante ​YaOXe Rf aQ                 
RSWLRQ LV WKe cRUUeVSRQdLQg e[SecWed WRWaO ZeOfaUe (UaWKeU WKaQ WKe e[SecWaWLRQ YaOXe Rf aQ\              
QRQOLQeaU WUaQVfRUPaWLRQ Rf WRWaO ZeOfaUe). TKLV, KRZeYeU, LV PaLQO\ fRU eOegaQce Rf            
e[SRVLWLRQ. IQ VecWLRQ 4, Ze ZLOO aUgXe WKaW SOaXVLbOe Za\V Rf deYLaWLQg fURP WKeVe              
aVVXPSWLRQV aUe XQOLNeO\ WR XQdeUPLQe WKe aUgXPeQW. 

 

3.1 AGYaQFLQJ SURJUHVV 
CRQdLWLRQV fRU KXPaQ ZeOfaUe KaYe beeQ geWWLQg SURgUeVVLYeO\ beWWeU RYeU WLPe: Ze WRda\             
eQMR\ YaVWO\ beWWeU OLYLQg cRQdLWLRQV WKaQ WKRVe Rf WKe SWRQe Age RU Rf PedLeYaO WLPeV. MRUe                
cRQcUeWeO\ aQd UeceQWO\, GDP SeU caSLWa LV gURZLQg e[SRQeQWLaOO\ (BROW eW aO 2018); OLfeVSaQV              
aUe LQcUeaVLQg (RRVeU 2019a); aQd aQ LQcUeaVLQg SURSRUWLRQ Rf WKe ZRUOd OLYeV LQ a dePRcUac\               
(RRVeU 2019b). 

TKLV VXggeVWV WKaW Lf WKeUe aUe acWLRQV Ze cRXOd WaNe WKaW ZRXOd bULQg WKLV PaUcK Rf SURgUeVV                 
fRUZaUd LQ WLPe, eYeQ b\ a VPaOO aPRXQW, WKLV cRXOd KaYe ORQg-OaVWLQg beQefLcLaO effecWV.              
SXSSRVe, fRU LQVWaQce, Ze bULQg LW abRXW WKaW WKe SURgUeVV OeYeO WKaW ZRXOd RWKeUZLVe KaYe               
beeQ UeaOLVed LQ 2030 LV LQVWead UeaOLVed LQ 2029 (Va\, b\ KaVWeQLQg WKe adYeQW Rf VRPe                
beQefLcLaO QeZ WecKQRORg\), aQd WKaW SURgUeVV WKeQ cRQWLQXeV fURP WKaW SRLQW RQ MXVW aV LW               
ZRXOd KaYe Lf WKe SRLQW LQ TXeVWLRQ Kad beeQ UeacKed RQe \eaU OaWeU. TKeQ, fRU aV ORQg aV WKe                   
SURgUeVV cXUYe UeWaLQV a SRVLWLYe VORSe, SeRSOe OLYLQg aW eYeU\ fXWXUe WLPe ZLOO be a OLWWOe bLW                 
beWWeU Rff WKaQ WKe\ ZRXOd KaYe beeQ ZLWKRXW WKe LQWeUYeQWLRQ. IQ SULQcLSOe, WKeVe VPaOO              
beQefLWV aW eacK Rf aQ eQRUPRXV QXPbeU Rf fXWXUe WLPeV cRXOd add XS WR a YeU\ OaUge                 
aggUegaWe beQefLW. 

JXVW KRZ PXcK Rf aQ LPSURYePeQW WKLV aPRXQWV WR deSeQdV, KRZeYeU, RQ WKe VKaSe Rf WKe                
SURgUeVV cXUYe. IQ a dLVcUeWe-WLPe PRdeO, WKe beQefLW Rf adYaQcLQg SURgUeVV b\ RQe WLPe              

11 TKLV VeW Rf aVVXPSWLRQ LV cRQVLVWeQW ZLWK, bXW VWURQgeU WKaQ, WKe VeW Rf aVVXPSWLRQV Ze Pade LQ VecWLRQ 2.3. 

 



 

SeULRd (aVVXPLQg WKaW aW WKe eQd Rf KLVWRU\, RQe WKeUeb\ geWV RQe addLWLRQaO WLPe SeULRd VSeQW                
LQ WKe ³eQd VWaWe´) LV eTXaO WR WKe dXUaWLRQ Rf WKaW SeULRd PXOWLSOLed b\ WKe dLffeUeQce beWZeeQ                 
WKe aPRXQWV Rf YaOXe WKaW aUe cRQWaLQed LQ WKe fLUVW aQd OaVW SeULRdV. TKeUefRUe, Lf YaOXe SeU                 
XQLW WLPe LV VeW WR SOaWeaX Rff aW a UeOaWLYeO\ PRdeVW OeYeO, WKeQ WKe gaLQV fURP adYaQcLQg                 
SURgUeVV aUe cRUUeVSRQdLQgO\ PRdeVW. SLPLOaUO\, Lf YaOXe SeU XQLW WLPe eYeQWXaOO\ ULVeV WR a              
OeYeO eQRUPRXVO\ KLgKeU WKaQ WKaW Rf WRda\, WKeQ WKe gaLQV fURP adYaQcLQg SURgUeVV aUe              
cRUUeVSRQdLQgO\ eQRUPRXV. 

WKLcK Rf WKeVe VceQaULRV deVcULbeV RXU acWXaO VLWXaWLRQ? If Ze PaNe WKe cRQVeUYaWLYe             
aVVXPSWLRQV WKaW WKe QXPbeU Rf SeRSOe SeU ceQWXU\ UePaLQV fL[ed, aQd WKaW WKeLU caSacLWLeV fRU               
ZeOObeLQg aUe VLPLOaU WR RXUV, WKeQ adYaQcLQg WecKQRORgLcaO LV XQOLNeO\ WR KaYe YeU\ OaUge              
ORQg-UXQ effecWV. We VKRXOd e[SecW ecRQRPLc gURZWK, RU aW WKe YeU\ OeaVW WKe ZeOO-beLQg WKaW               
LW OeadV WR, WR SOaWeaX aW VRPe SRLQW LQ WKe Qe[W feZ WKRXVaQd \eaUV. IQ WKaW caVe, Ze aUe LQ WKe                     
fLUVW VceQaULR, aQd WKe beQefLWV Rf adYaQcLQg SURgUeVV aUe UeOaWLYeO\ PRdeVW.  
 
If, KRZeYeU, WKe YaOXe Rf WKe fXWXUe, SeU ceQWXU\, LV PXcK KLgKeU LQ WKe faU fXWXUe WKaQ LW LV                   
WRda\ ² ZKeWKeU becaXVe WKe SRSXOaWLRQ SeU ceQWXU\ LV PXcK OaUgeU (dXe WR VSace VeWWOePeQW               
RU RWKeUZLVe) RU becaXVe VRPe fRUP Rf eQKaQcePeQW UeQdeUV fXWXUe SeRSOe caSabOe Rf PXcK              
KLgKeU OeYeOV Rf ZeOO-beLQg, RU bRWK ² WKeQ WKe caVe fRU adYaQcLQg SURgUeVV LV VLgQLfLcaQWO\               
VWURQgeU. FRU e[aPSOe, bRUURZLQg RXU eaUOLeU QXPbeUV RQ VeWWOePeQW Rf WKe MLON\ Wa\, Lf aW               
WKe eQd Rf cLYLOLVaWLRQ WKeUe aUe 10​17 SeRSOe OLYLQg OLYeV 10 WLPeV aV gRRd aV WRda\, WKeQ                 
eQabOLQg RQe e[WUa \eaU Rf cLYLOLVaWLRQ LQ WKaW beVW VWaWe aPRXQWV WR PRUe WKaQ RQe KXQdUed                
WKRXVaQd WLPeV WKe aPRXQW Rf YaOXe LQ WKe ZKROe OLYeV Rf eYeU\RQe aOLYe WRda\.   12

 

3.2 IQIOXHQFLQJ WKH FKRLFH aPRQJ aWWUaFWRU VWaWHV 
HeUe LV aQ abVWUacW VWUXcWXUe ZKLcK, ​insofar as LW LV LQVWaQWLaWed LQ WKe UeaO ZRUOd ² a TXeVWLRQ                  
Ze ZLOO UeWXUQ WR VKRUWO\ ² RffeUV a UecLSe fRU LdeQWLf\LQg RSWLRQV ZKRVe effecWV ZLOO QRW ZaVK                 
RXW. 

CRQVLdeU WKe VSace S Rf aOO SRVVLbOe fLQe-gUaLQed VWaWeV WKe ZRUOd cRXOd be LQ aW a VLQgOe                 
PRPeQW Rf WLPe (WKaW LV, WKe VSace Rf aOO SRVVLbOe LQVWaQWaQeRXV PLcURVWaWeV). OQe caQ SLcWXUe               
WKe KLVWRU\ Rf WKe XQLYeUVe aV a SaWK WKURXgK WKLV VSace. LeW aQ ​attractor state ​be a VXbVeW A Rf                    
S ZLWK WKe SURSeUW\ WKaW, gLYeQ WKe d\QaPLcV Rf WKe XQLYeUVe, Lf WKe LQVWaQWaQeRXV VWaWe Rf WKe                 
ZRUOd RQce eQWeUV A, WKeQ LW WeQdV WR UePaLQ LQ A fRU aQ e[WUePeO\ ORQg WLPe. NRZ VXSSRVe                  
WKaW WKeUe aUe WZR RU PRUe VXcK aWWUacWRU VWaWeV, dLffeULQg VLgQLfLcaQWO\ fURP RQe aQRWKeU LQ               
WeUPV Rf aYeUage gRRdQeVV. SXSSRVe fXUWKeU WKaW WKe ZRUOd LV QRW \eW LQ aQ\ Rf WKe VWaWeV LQ                  
TXeVWLRQ, bXW LV faLUO\ OLNeO\ WR VeWWOe LQWR RQe RU WKe RWKeU Rf WKe VWaWeV LQ TXeVWLRQ LQ WKe                   

12 TKLV OaVW aUgXPeQW aVVXPeV, Rf cRXUVe, WKaW WKe UeOeYaQW ³OaVW SeULRd´ fRU WKe SXUSRVeV Rf WKLV aUgXPeQW LV WKe                    
OaVW SeULRd ​before the decline of civilisation or humanit\ ​(eWc.), UaWKeU WKaQ a VWaWe Rf WKe XQLYeUVe afWeU WKaW                   
eYeQWXaO decOLQe. If, RQ WKe RWKeU KaQd, WKe eYeQWXaO caXVeV Rf KXPaQ e[WLQcWLRQ (eWc.) aUe eQdRgeQRXV, LQ VXcK a                   
Za\ WKaW adYaQcLQg SURgUeVV b\ RQe \eaU eTXaOO\ KaVWeQV KXPaQLW\¶V eYeQWXaO decOLQe b\ RQe \eaU, WKeQ                
adYaQcLQg SURgUeVV b\ RQe \eaU LQ 2029 VLPSO\ aPRXQWV WR VacULfLcLQg WKe YaOXe WKaW ZRXOd RWKeUZLVe KaYe beeQ                  
cRQWaLQed LQ WKe \eaU 2029. 

 



 

fRUeVeeabOe fXWXUe. FLQaOO\, VXSSRVe WKaW WKeUe LV VRPeWKLQg Ze caQ QRZ dR WKaW cKaQgeV WKe               
SURbabLOLW\ WKaW WKe ZRUOd eQdV XS LQ a beWWeU YV. a ZRUVe RQe Rf WKeVe aWWUacWRU VWaWeV. TKeQ ²                   
aV a UeVXOW Rf WKe SeUVLVWeQce WKaW LV bXLOW LQWR WKe defLQLWLRQ Rf ³aWWUacWRU VWaWe´ ² WKe effecWV                  
Rf WKeVe acWLRQV ZRXOd QRW ³ZaVK RXW´ aW aOO TXLcNO\.  

TKe ePSLULcaO TXeVWLRQ LV ZKeWKeU WKeUe aUe, LQ WKe UeaO ZRUOd, aQ\ RSWLRQV aYaLOabOe WR               
SKLYaQL WKaW LQVWaQWLaWe WKe VWUXcWXUe MXVW deVcULbed. We cOaLP WKaW WKeUe aUe. 

 

3.3 MLWLJaWLQJ ULVNV RI SUHPaWXUH KXPaQ H[WLQFWLRQ 
HXPaQ e[WLQcWLRQ LV aQ aWWUacWRU VWaWe ​par excellence ​. TR VWaWe WKe RbYLRXV: WKe cKaQceV Rf WKe                
KXPaQ Uace Ue-eYROYLQg, Lf Ze gR e[WLQcW, aUe PLQLVcXOe. SLPLOaUO\, QRQ-e[WLQcWLRQ LV (WR a              
OeVVeU e[WeQW) aQ aWWUacWRU VWaWe: ZKLOe WKeUe aUe LQdeed gUaYe ULVNV Rf aQ e[WLQcWLRQ eYeQW, WKeUe                
LV aW OeaVW a VWURQg WeQdeQc\ fRU KXPaQ e[LVWeQce WR SeUVLVW. 

TKeVe aWWUacWRU VWaWeV KaYe XQeTXaO e[SecWed YaOXe. IQ SaUWLcXOaU, accRUdLQg WR a WRWaO             
XWLOLWaULaQ SRSXOaWLRQ a[LRORg\, gLYeQ WKe e[SecWed QXPbeU Rf fXWXUe SeRSOe aQd aVVXPLQg WKaW             
RQ aYeUage WKeVe SeRSOe ZRXOd KaYe OLYeV Rf SRVLWLYe ZeOfaUe, SUePaWXUe KXPaQ e[WLQcWLRQ             
WeQdV WR be aVWURQRPLcaOO\ bad. CRUUeVSRQdLQgO\, eYeQ aQ e[WUePeO\ VPaOO UedXcWLRQ LQ            
e[WLQcWLRQ ULVN WeQdV WR KaYe YeU\ KLgK e[SecWed YaOXe. TKe SRLQW LV ZeOO SXW b\ NLcN                
BRVWURP: 

³EYeQ Lf Ze XVe WKe PRVW cRQVeUYaWLYe [eVWLPaWe Rf KRZ PaQ\ deVceQdaQWV SUeVeQW             
KXPaQV cRXOd KaYe Lf Ze dRQ¶W gR SUePaWXUeO\ e[WLQcW], Ze fLQd WKaW WKe e[SecWed ORVV               
Rf aQ e[LVWeQWLaO caWaVWURSKe LV gUeaWeU WKaQ WKe YaOXe Rf 10​16 KXPaQ OLYeV. TKLV LPSOLeV               
WKaW WKe e[SecWed YaOXe Rf UedXcLQg e[LVWeQWLaO ULVN b\ a PeUe RQe PLOOLRQWK Rf RQe               
SeUceQWage SRLQW LV aW OeaVW a KXQdUed WLPeV WKe YaOXe Rf a PLOOLRQ KXPaQ OLYeV« OQe                
PLgKW cRQVeTXeQWO\ aUgXe WKaW eYeQ WKe WLQLeVW UedXcWLRQ Rf e[LVWeQWLaO ULVN KaV aQ             
e[SecWed YaOXe gUeaWeU WKaQ WKaW Rf WKe defLQLWe SURYLVLRQ Rf aQ\ µRUdLQaU\¶ gRRd, VXcK              
aV WKe dLUecW beQefLW Rf VaYLQg 1 bLOOLRQ OLYeV.´ (BRVWURP 2013:18) 

AV aQ ePSLULcaO PaWWeU Rf facW, aV LV LQcUeaVLQgO\ UecRgQLVed, WKeUe aUe WKLQgV Ze (RU SKLYaQL)                
cRXOd dR WKaW ZRXOd UedXce WKe cKaQce Rf SUePaWXUe KXPaQ e[WLQcWLRQ b\ a QRQ-QegOLgLbOe              
aPRXQW. AV a UeVXOW, WKe cRVW-effecWLYeQeVV Rf VRPe VXcK LQWeUYeQWLRQV cRPSaUeV YeU\            
faYRXUabO\, b\ WRWaO XWLOLWaULaQ OLgKWV, WR WKaW Rf WKe beVW Za\V Rf LPSURYLQg WKe VKRUW UXQ. 

FRU LQVWaQce, MaWKeQ\ (2007) caOcXOaWeV WKaW ZLWK a bXdgeW Rf $20 bLOOLRQ Ze cRXOd, LQ               
e[SecWaWLRQ, VaYe 8 bLOOLRQ OLfe-\eaUV YLa fXUWKeU LPSURYePeQWV WR defeQce V\VWePV agaLQVW WKe             
SRVVLbLOLW\ Rf a PaMRU aVWeURLd cROOLdLQg ZLWK EaUWK, gLYLQg aQ e[SecWed cRVW Rf $2.50 SeU               
OLfe-\eaU VaYed. IQ addLWLRQ, WKLV fLgXUe baVed RQ WKe cRVW-effecWLYeQeVV Rf aVWeURLd defeQceV             
VeUYeV RQO\ aV a TXLWe e[WUePe ORZeU bRXQd RQ WKe cRVW-effecWLYeQeVV Rf aSSURSULaWeO\ dLUecWed              
effRUWV WR PLWLgaWe e[WLQcWLRQ ULVN: LW LV KLgKO\ OLNeO\ WKaW WKeUe aUe \eW PRUe cRVW-effecWLYe               
RSSRUWXQLWLeV WR PLWLgaWe RWKeU e[WLQcWLRQ WKUeaWV, LQ SaUWLcXOaU fURP ePeUgLQg WecKQRORgLeV           

 



 

VXcK aV aUWLfLcLaO LQWeOOLgeQce aQd V\QWKeWLc bLRORg\. IQ addLWLRQ, MaWKeQ\¶V eVWLPaWe XVeV            
e[WUePeO\ cRQVeUYaWLYe aVVXPSWLRQV abRXW WKe fXWXUe Rf WKe KXPaQ Uace.   13

FRU ZKaW LW¶V ZRUWK, Ze RXUVeOYeV aUe V\PSaWKeWLc WR WKLV YLeZ. TKe cUXcLaO cOaLP WKaW               
SUePaWXUe KXPaQ e[WLQcWLRQ ZRXOd be aVWURQRPLcaOO\ bad, KRZeYeU, LV UeOaWLYeO\ fUagLOe WR            
YaULaWLRQV aPRQg UeaVRQabO\ SOaXVLbOe eYaOXaWLYe YLeZV. 

TKUee dLPeQVLRQV Rf YaULaWLRQ aUe UeOeYaQW. FLUVWO\, ³SeUVRQ-affecWLQg´ aSSURacKeV WR          
SRSXOaWLRQ eWKLcV WeQd WR UegaUd SUePaWXUe e[WLQcWLRQ aV beLQg Rf PRdeVW badQeVV, SRVVLbO\ aV              
QeXWUaO, aQd eYeQ (Lf WKe YLeZ LQ TXeVWLRQ aOVR LQcRUSRUaWeV ³WKe aV\PPeWU\´) SRVVLbO\ aV a               
gRRd WKLQg (TKRPaV, PaQXVcULSW). SecRQdO\, RQe PLgKW KaYe a ³WRWaOLVW´ YLeZ bXW            
aV\PPeWULcaOO\ ZeLgKW QegaWLYe ZeOfaUe PRUe VWURQgO\ WKaQ SRVLWLYe ZeOfaUe XQLW-fRU-XQLW          
(AUUKeQLXV aQd B\NYLVW 1995, cKaSWeU 3); WKLV PLgKW UeQdeU WKe e[SecWed YaOXe Rf cRQWLQXed              
KXPaQ VXUYLYaO OeVV cOeaU, aQd WKeUefRUe SXVK agaLQVW WKe cRQcOXVLRQ WKaW e[WLQcWLRQ ZRXOd be              
aVWURQRPLcaOO\ bad. TKLUdO\, eYeQ RQ a WRWaO XWLOLWaULaQ YLeZ, WKeUe LV VRPe VcRSe fRU              
UeaVRQabOe dLVagUeePeQW abRXW ZKeWKeU WKe aYeUage ZeOO-beLQg OeYeO LQ WKe fXWXUe LV SRVLWLYe             
(AOWKaXV aQd GORRU, 2018). 

BecaXVe Rf WKLV fUagLOLW\, LW LV LPSRUWaQW WR e[SORUe WKe SURVSecWV fRU LPSURYLQg WKe ex ante                
YaOXe Rf WKe ORQg UXQ fXWXUe cRQdLWLRQaO RQ VXUYLYaO, aORQgVLde WKLV caVe fRU PLWLgaWLQg              
e[WLQcWLRQ ULVN. 

 

3.4 IQIOXHQFLQJ WKH FKRLFH aPRQJ QRQ-H[WLQFWLRQ aWWUaFWRU VWaWHV 
E[WLQcWLRQ LV WKe PRVW YLYLd aQd RbYLRXV e[aPSOe Rf a YaOXe-UeOeYaQW aWWUacWRU VWaWe ZKRVe              
SURbabLOLW\ Ze caQ LQfOXeQce, bXW LW LV faU fURP WKe RQO\ RQe. HeUe aUe VRPe RWKeU e[aPSOeV. 

FLUVW, cOLPaWe cKaQge cRXOd KaYe LQdefLQLWe LPSacWV RQ WKe fXWXUe Rf cLYLOLVaWLRQ. A VXffLcLeQWO\              
ZaUPeU cOLPaWe cRXOd UeVXOW LQ a VORZeU ORQg-UXQ gURZWK UaWe (PLQd\cN 2013, SWeUQ 2006),              
PaNLQg fXWXUe cLYLOLVaWLRQ SRRUeU LQdefLQLWeO\; RU LW cRXOd PeaQ WKaW WKe SOaQeW caQQRW LQ WKe               
fXWXUe VXVWaLQ aV OaUge a KXPaQ SRSXOaWLRQ (AUaO 2014); RU LW cRXOd caXVe XQUecRYeUabOe              
ecRV\VWeP ORVVeV, VXcK aV VSecLeV e[WLQcWLRQ aQd deVWUXcWLRQ Rf cRUaO UeefV (IPCC 2014,             
SS.1052-54). , SKLYaQL cRXOd acW WR PLWLgaWe cOLPaWe cKaQge. FRU e[aPSOe, VKe cRXOd URXWe             14 15

KeU UeVRXUceV WR WKe CRaOLWLRQ fRU RaLQfRUeVW NaWLRQV RU WKe COeaQ ALU TaVN FRUce (HaOVWead               
2018) LQ RUdeU WR e[SedLWe SROLWLcaO effRUWV WR UedXce caUbRQ ePLVVLRQV, RU VKe cRXOd fXQd               
UeVeaUcK LQWR cOeaQ eQeUg\, RU VKe cRXOd XVe KeU UeVRXUceV WR RUgaQLVe gUaVV-URRWV VXSSRUW fRU               
cOLPaWe cKaQge PLWLgaWLRQ WKaW ZRXOd PaNe VWURQg acWLRQ b\ gRYeUQPeQWV aOLgQ PRUe cORVeO\             
ZLWK RUdLQaU\ SROLWLcaO LQceQWLYeV. 

13 SLPLOaUO\, MLOOeWW aQd SQ\deU-BeaWWLe (2017) caOcXOaWe WKe cRVW Rf LQWeUYeQWLRQV WKaW aLP WR UedXce e[WLQcWLRQ                
ULVN fURP bLRWecKQRORg\ WR be LQ WKe UaQge Rf $0.10-$100 SeU OLfe-\eaU VaYed. 
14 TKe SRVVLbLOLW\ Rf abUXSW aQd SeUVLVWeQW cOLPaWe cKaQge LV dLVcXVVed b\ AOOe\ eW aO. (2003). 
15 WKeWKeU RU QRW WKLV LV aQ e[aPSOe Rf aQ aWWUacWRU VWaWe LQ WKe cXUUeQWO\ UeOeYaQW VeQVe LV SaUWO\ a TXeVWLRQ Rf                      
ZKeWKeU WKe daPage fURP cOLPaWe cKaQge LV a PaWWeU Rf WKe cKaQged cOLPaWe beLQg ​permanentl\ less conducive to                  
well-being​, RU ZKeWKeU WKe SULPaU\ YaOXe-UeOeYaQW WKLQg LV WKaW VLgQLfLcaQW cOLPaWe cKaQge ZRXOd QeceVVLWaWe a               
cRVWO\ ​but relativel\ time-limited ​SeULRd Rf adaSWaWLRQ. TKLV VeePV XQcOeaU. 

 



 

SecRQd, LW LV SOaXVLbOe WKaW ZLWKLQ WKe Qe[W ceQWXU\ RU WZR WKeUe PLgKW be deYeORSed VWURQg                
LQWeUQaWLRQaO gRYeUQaQce RUgaQLVaWLRQV, RU eYeQ a ZRUOd gRYeUQPeQW. TKLV cRXOd RccXU YLa a             
YaULeW\ Rf PeaQV: LW cRXOd be deYeORSed gUadXaOO\ RXW Rf e[LVWLQg LQWeUQaWLRQaO RUgaQLVaWLRQV             
OLNe WKe UN; LW cRXOd be SXW LQ SOace LQ WKe afWeUPaWK Rf a WKLUd ZRUOd ZaU, MXVW aV                   
RUgaQLVaWLRQV OLNe WKe UN ZeUe SXW LQ SOace afWeU WWII; RU LW cRXOd cRPe abRXW becaXVe RQe                 
cRXQWU\ becRPeV dRPLQaQW, gORbaOO\, WKURXgK PLOLWaU\ cRQTXeVW, RU WKURXgK gUeaWeU ecRQRPLc           
SRZeU (RRdULN 2000; CabUeUa 2010; CabUeUa 2012; LX 2016; YacRXb 2018). 

BXW RQce VXcK LQVWLWXWLRQV ZeUe cUeaWed, WKe\ PLgKW SeUVLVW LQdefLQLWeO\. PROLWLcaO LQVWLWXWLRQV            
RfWeQ cKaQge aV a UeVXOW Rf cRQfOLcW RU cRPSeWLWLRQ ZLWK RWKeU VWaWeV. FRU VWURQg ZRUOd               
gRYeUQPeQWV, WKLV cRQVLdeUaWLRQ ZRXOd QRW aSSO\ (CaSOaQ 2008). IQ WKe SaVW, gRYeUQPeQWV            
KaYe aOVR RfWeQ cKaQged aV a UeVXOW Rf cLYLO ZaU RU LQWeUQaO UeYROXWLRQ. HRZeYeU, adYaQcLQg               
WecKQRORg\ PLgKW PaNe WKaW faU OeVV OLNeO\ fRU a fXWXUe ZRUOd gRYeUQPeQW: PRdeUQ aQd fXWXUe               
VXUYeLOOaQce WecKQRORgLeV cRXOd SUeYeQW LQVXUUecWLRQ, aQd AI-cRQWUROOed SROLce aQd aUPLeV          
cRXOd be cRQWUROOed b\ WKe OeadeUV Rf WKe gRYeUQPeQW, WKeUeb\ UePRYLQg WKe SRVVLbLOLW\ Rf a               
PLOLWaU\ cRXS (CaSOaQ 2008; SPLWK 2014).  16

FXUWKeU, WKeUe LV PRUe WKaQ RQe Za\ aQ LQWeUQaWLRQaO gRYeUQaQce RUgaQLVaWLRQ RU a ZRUOd              
gRYeUQPeQW PLgKW be cRQVWLWXWed, aQd VRPe Rf WKe SRVVLbOe Za\V aUe VLgQLfLcaQWO\ PRUe             
cRQdXcLYe WR ZeOO-beLQg WKaQ RWKeUV. (FRU e[aPSOe, cRQVWLWXWLRQV WKaW aUe VWURQgO\ LQfOXeQced            
b\ WKe SaURcKLaO LQWeUeVWV Rf a feZ QaWLRQV ZKR ZeUe SRZeUfXO aW WKe WLPe Rf fRUPaWLRQ aUe                 
OLNeO\ WR VLgQLfLcaQWO\ XQdeUZeLgKW WKe LQWeUeVWV Rf WKRVe LQ WKe dLVadYaQWaged cRXQWULeV, aQd             
VR be VLgQLfLcaQWO\ OeVV cRQdXcLYe WR RYeUaOO gORbaO ZeOO-beLQg. CULWLcLVPV Rf WKLV fRUP aUe              
RfWeQ dLUecWed agaLQVW WKe WRUOd TUade OUgaQLVaWLRQ (PRgge 2008).) AQd WKeUe aUe WKLQgV WKaW              
SKLYaQL cRXOd dR WR QRQ-QegOLgLbO\ LQfOXeQce WKe SURbabLOLW\ WKaW Ze eQd XS ZLWK a PRUe               
UaWKeU WKaQ a OeVV ZeOO-beLQg cRQdXcLYe VeW Rf LQVWLWXWLRQV. FRU LQVWaQce, VKe cRXOd fXQd WKe               
deYeORSPeQW Rf beWWeU PeWKRdV Rf SROLWLcaO decLVLRQ-PaNLQg VXcK aV YLa WKe GRRd JXdgPeQW             
PURMecW RU WKe CeQWeU fRU EOecWLRQ ScLeQce, RU VKe cRXOd SOa\ a ZaLWLQg gaPe: eVWabOLVKLQg a                17 18

fXQd ZLWK WKe e[SUeVV UePLW Rf e[eUWLQg SROLWLcaO SUeVVXUe LQ beQefLcLaO dLUecWLRQV RYeU WKe              
SURceVV Rf ZRUOd LQVWLWXWLRQ fRUPaWLRQ, ZKeQeYeU WKe da\ VKRXOd cRPe ZKeQ VXcK a fXQd              
cRXOd be SXW WR gRRd XVe. 

TKLUd, LW LV aOVR SOaXVLbOe WKaW ZLWKLQ WKe Qe[W ceQWXU\ Ze PLgKW deYeORS adYaQced aUWLfLcLaO               
geQeUaO LQWeOOLgeQce, ZLWK a KLgKeU LQWeOOLgeQce OeYeO WKaQ WKaW Rf KXPaQV (BRVWURP 2014 cKV.              
1-2; M�OOeU aQd BRVWURP 2016; GUace eW aO 2018). UQOLNe KXPaQV, VXcK aUWLfLcLaO ageQWV              
ZRXOd QRW be PRUWaO: eYeQ WKRXgK aQ\ gLYeQ SLece Rf KaUdZaUe ZRXOd ZeaU RXW, WKe               
XQdeUO\LQg cRde WKaW deWeUPLQed WKe ageQW¶V gRaOV ZRXOd be cRS\abOe (aQd WKe ageQW LQ              
TXeVWLRQ ZRXOd KaYe eYeU\ LQceQWLYe WR Vee WR LW WKaW LW ZaV cRSLed), aQd cRXOd WKeUefRUe                

16 FRU UeaVRQV OLNe WKeVe, a[LRORgLcaO VWURQg ORQgWeUPLVP LV LV OeVV OLNeO\ WR be WUXe Rf YaULRXV SaVW decLVLRQ                   
cRQWe[WV (fRU e[aPSOe, WKe decLVLRQ cRQWe[W Rf a caXVe-QeXWUaO SKLOaQWKURSLVW OLYLQg 100 RU 1000 \eaUV agR) WKaQ                 
LW LV WR be WUXe Rf SUeVeQW decLVLRQ cRQWe[WV. We VeW aVLde WKe TXeVWLRQ Rf ZKeWKeU a[LRORgLcaO ORQgWeUPLVW LV WUXe                    
Rf SaVW decLVLRQ cRQWe[WV; RXU cOaLP KeUe LV WKaW a[LRORgLcaO VWURQg ORQgWeUPLVP LV (aW OeaVW) KLgKO\ SOaXVLbOe fRU                  
SUeVeQW decLVLRQ cRQWe[WV. 
17 KWWSV://gRRdMXdgPeQW.cRP/ 
18 KWWSV://ZZZ.eOecWLRQVcLeQce.RUg/ 

 



 

SeUVLVW LQdefLQLWeO\ (HaQVRQ 2016, SS.57-8). FXUWKeUPRUe, WKe cXUUeQW dRPLQLRQ Rf ​Homo           
Sapiens RYeU WKe EaUWK LV SOaXVLbO\ dXe WR RXU beLQg WKe PRVW LQWeOOLgeQW VSecLeV; Lf aQ                
aUWLfLcLaO ageQW RU ageQWV PRUe LQWeOOLgeQW WKaQ KXPaQV ZeUe cUeaWed, WKeQ, LQ geQeUaO Ze              
VKRXOd e[SecW WKeP WR e[eUW YeU\ VLgQLfLcaQW cRQWURO RYeU KXPaQ affaLUV, aQd PRUe geQeUaOO\              
RYeU WKe cRQdLWLRQV Qeeded fRU WKe fORXULVKLQg Rf VeQWLeQW OLfe, fRU aV ORQg aV WKe\ dR SeUVLVW                 
(CKaOPeUV 2010; BRVWURP 2014, SS.YLL). WKaW dLUecWLRQ WKLV LQfOXeQce SXOOV ZLOO deSeQd RQ             
WKe gRaOV WKaW aUe ePbRdLed LQ WKe AI V\VWeP. TKRVe gRaOV ZLOO SURbabO\ be e[WUePeO\               
dLffLcXOW RU LPSRVVLbOe fRU KXPaQV WR cKaQge RQce WKe AI V\VWeP KaV VWaUWed acWLQg LQ WKe                
ZRUOd, bXW WKeUe aUe WKLQgV WKaW SKLYaQL caQ dR QRZ, SULRU WR WKe cUeaWLRQ Rf aQ\ VXcK V\VWeP,                  
WR LPSURYe WKe SURbabLOLW\ WKaW VXcK aQ AI V\VWeP ePbRdLeV gRaOV WKaW aUe PRUe UaWKeU WKaQ                
OeVV cRQdXcLYe WR ZeOO-beLQg. SKe cRXOd, fRU e[aPSOe, fXQd WecKQLcaO aQd SROLc\ ZRUN RQ              
eQVXULQg WKe Vafe deYeORSPeQW Rf aUWLfLcLaO LQWeOOLgeQce aW OSeQAI RU WKe CeQWeU fRU SecXULW\              
aQd EPeUgLQg TecKQRORg\.   19

 
LLNe aQ\ dLVcXVVLRQ Rf XQSUecedeQWed fXWXUe SRVVLbLOLWLeV, WKLV dLVcXVVLRQ LV Rf cRXUVe YeU\             
VSecXOaWLYe (aQd RXU e[WUePeO\ bULef RYeUYLeZ caQQRW KRSe WR dR MXVWLce WR WKe cRPSOe[LW\ Rf               
WKe UeOeYaQW LVVXeV). AV VXcK, LW caQ WeQd WR eYRNe a UeacWLRQ WKaW ³WKLV LV MXVW VcLeQce fLcWLRQ´.                  
HRZeYeU, gLYeQ UaSLd UeceQW SURgUeVV bRWK LQ KaUdZaUe aQd LQ WKe SeUfRUPaQce Rf QaUURZ AI               
V\VWePV, LW ZRXOd be e[WUePeO\ RYeUcRQfLdeQW WR beOLeYe WKaW WKeUe LV QR cKaQce Rf VXcK               
adYaQceV RccXUULQg RYeU WKe cRXUVe Rf WKe Qe[W ceQWXU\; e[SeUWV LQ WKe fLeOd LQ facW aVVLgQ LW                 
TXLWe a VXbVWaQWLaO SURbabLOLW\. TKeUe LV aOVR a ZLde cRQVeQVXV aPRQg dLYeUVe OeadLQg             20

WKLQNeUV (bRWK ZLWKLQ aQd RXWVLde WKe AI ReVeaUcK cRPPXQLW\) WR WKe effecW WKaW WKe ULVNV Ze                
KaYe MXVW KLQWed aW aUe LQdeed YeU\ VeULRXV RQeV, aQd WKaW PXcK PRUe VKRXOd be dRQe WR                 
PLWLgaWe WKeP.  21

 
TKeUe aUe WKeUefRUe a QXPbeU Rf eYeQWV WKaW PLgKW RccXU RYeU WKe Qe[W ceQWXU\ WKaW PLgKW KaYe                 
LQdefLQLWeO\ ORQg-OaVWLQg effecWV, aQd WKaW aUe aPeQabOe WR VLgQLfLcaQW SUeVeQW LQfOXeQce           
WKURXgK MXdLcLRXV cKRLce Rf KRZ WR deSOR\ UeVRXUceV. We KaYe aWWePSWed a UeSUeVeQWaWLYe             
VeOecWLRQ, ZKLOe VcUaWcKLQg RQO\ WKe VXUface Rf WKe SRVVLbLOLWLeV. BXW Ze aOVR KaYe VRPe abLOLW\               
WR VKaSe KRZ WKeVe eYeQWV SURgUeVV, Lf WKe\ dR RccXU, aQd dLffeUeQW YeUVLRQV Rf WKeVe eYeQWV                
ZRXOd be aW OeaVW VRPeZKaW SUedLcWabOe LQ WKe YaOXe Rf WKeLU effecW RQ fXWXUe cLYLOLVaWLRQ. If Ze                 
cUeaWe VXffLcLeQWO\ SRZeUfXO ageQWV Rf LQdefLQLWe OLfeVSaQ, WKeQ WKe aLPV Rf WKRVe ageQWV ZLOO              
deWeUPLQe WKe cRXUVe Rf WKe fXWXUe. If Ze cUeaWe a ZRUOd gRYeUQPeQW, WKeQ WKe YaOXeV               

19 OSeQAI (​KWWSV://RSeQaL.cRP/​) LV dLUecWO\ aWWePSWLQg WR bXLOd Vafe aQd beQefLcLaO aUWLfLcLaO geQeUaO LQWeOOLgeQce.              
TKe CeQWeU fRU SecXULW\ aQd EPeUgLQg TecKQRORg\ (​KWWSV://cVeW.geRUgeWRZQ.edX/​) SURYLdeV SROLc\ adYLce WR WKe             
US gRYeUQPeQW RQ LVVXeV UeOaWLQg WR WKe deYeORSPeQW Rf AI. 
20 IQ aQ e[SeUW VXUYe\ Rf AI UeVeaUcKeUV, GUace eW aO (2018) fRXQd, fRU e[aPSOe, WKaW WKe PedLaQ (UeVS. PeaQ)                    
eVWLPaWe fRU WKe QXPbeU Rf \eaUV XQWLO fXOO aXWRPaWLRQ Rf OabRXU ZRXOd be acKLeYed ZLWK 50% SURbabLOLW\ ZaV                  
100 \eaUV (UeVS. 122 \eaUV). (IW LV XQcOeaU SUecLVeO\ KRZ VeULRXVO\ WR WaNe WKeVe VXUYe\ UeVSRQVeV, KRZeYeU, aV                  
WKe\ e[KLbLW aSSaUeQW LQcRQVLVWeQc\ acURVV aQVZeUV WR cORVeO\ UeOaWed TXeVWLRQV. SRPe VXUYe\ SaUWLcLSaQWV ZeUe              
aVNed ZKeQ AI ZRXOd RXWSeUfRUP KXPaQV LQ aOO WaVNV ZLWK 50% SURbabLOLW\; WR WKaW TXeVWLRQ, WKe PeaQ UeVSRQVe                  
ZaV 45 \eaUV.) 
21 See fRU e[aPSOe WKe RSeQ OeWWeU RQ UeVeaUcK SULRULWLeV fRU URbXVW aQd beQefLcLaO aUWLfLcLaO LQWeOOLgeQce                
(​KWWSV://fXWXUeRfOLfe.RUg/aL-RSeQ-OeWWeU​) ZKLcK ZaV VLgQed b\ VeYeUaO OeadLQg WKLQNeUV. 
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ePbRdLed LQ WKe cRQVWLWXWLRQ Rf WKaW gRYeUQPeQW ZLOO cRQVWUaLQ fXWXUe decLVLRQ-PaNeUV           
LQdefLQLWeO\. If Ze OeW cOLPaWe cKaQge cRQWLQXe XQabaWed, Ze SRWeQWLaOO\ ORVe gRRdV WKaW Ze              
caQ¶W geW bacN. AQd WKeUe aUe cRQcUeWe RSWLRQV fRU WKLQgV Ze caQ dR WKaW KaYe aQ LQfOXeQce RQ                  
WKeVe SRVVLbOe ORQg-OaVWLQg cKaQgeV. 
 
NRZ, WKe aUgXPeQW Ze aUe PaNLQg LV XOWLPaWeO\ a TXaQWLWaWLYe RQe: WKaW WKe e[SecWed LPSacW               
RQe caQ KaYe RQ WKe ORQg-UXQ fXWXUe LV gUeaWeU WKaQ WKe e[SecWed LPSacW RQe caQ KaYe RQ WKe                  
VKRUW UXQ. IW¶V QRW WUXe, LQ geQeUaO, WKaW RSWLRQV WKaW LQYROYe ORZ SURbabLOLWLeV Rf KLgK VWaNeV                
V\VWePaWLcaOO\ Oead WR gUeaWeU e[SecWed YaOXeV WKaQ RSWLRQV WKaW LQYROYe KLgK SURbabLOLWLeV Rf             
PRdeVW Sa\RffV: eYeU\WKLQg deSeQdV RQ WKe QXPbeUV. (FRU LQVWaQce, QRW aOO LQVXUaQce cRQWUacWV             
aUe ZRUWK bX\LQg.) SR PeUeO\ SRLQWLQg RXW WKaW RQe ​might be abOe WR LQfOXeQce WKe ORQg UXQ, RU                  
WKaW RQe caQ dR VR WR a QRQ]eUR e[WeQW (LQ e[SecWaWLRQ), LVQ¶W eQRXgK fRU RXU aUgXPeQW. BXW,                 
Ze ZLOO cOaLP, aQ\ UeaVRQabOe VeW Rf cUedeQceV ZRXOd aOORZ WKaW fRU aW OeaVW RQe Rf WKeVe                 
SaWKZa\V, WKe e[SecWed LPSacW LV gUeaWeU fRU WKe ORQg-UXQ.  
 
SXSSRVe, fRU LQVWaQce, SKLYaQL WKLQNV WKeUe¶V a 1% SURbabLOLW\ Rf a WUaQVLWLRQ WR a ZRUOd               
gRYeUQPeQW LQ WKe Qe[W ceQWXU\, aQd WKaW $1 bLOOLRQ Rf ZeOO-WaUgeWed gUaQWV ² aLPed (Va\) aW                
decUeaVLQg WKe cKaQce Rf gUeaW SRZeU ZaU, aQd LPSURYLQg WKe VWaWe Rf NQRZOedge RQ RSWLPaO               
LQVWLWXWLRQaO deVLgQ ² ZRXOd LQcUeaVe WKe ZeOO-beLQg LQ aQ aYeUage fXWXUe OLfe, XQdeU WKe              
ZRUOd gRYeUQPeQW, b\ 0.1%, ZLWK a 0.1% cKaQce Rf WKaW effecW OaVWLQg XQWLO WKe eQd Rf                
cLYLOLVaWLRQ, aQd WKaW WKe LPSacW Rf gUaQWV LQ WKLV aUea LV aSSUR[LPaWeO\ OLQeaU ZLWK UeVSecW WR                
WKe aPRXQW Rf VSeQdLQg. TKeQ, XVLQg RXU fLgXUe Rf RQe TXadULOOLRQ OLYeV WR cRPe, WKe e[SecWed                
gRRd dRQe b\ SKLYaQL cRQWULbXWLQg $10,000 WR WKLV gRaO ZRXOd, b\ WKe OLgKWV Rf a XWLOLWaULaQ                
a[LRORg\, be 100 OLYeV. IQ cRQWUaVW, fXQdLQg fRU AgaLQVW MaOaULa FRXQdaWLRQ, RfWeQ UegaUded             
aV WKe PRVW cRVW-effecWLYe LQWeUYeQWLRQ LQ WKe aUea Rf VKRUW-WeUP gORbaO KeaOWK LPSURYePeQWV,             
RQ aYeUage VaYeV RQe OLfe SeU $3500.  22

AOWeUQaWLYeO\, cRQVLdeU aUWLfLcLaO LQWeOOLgeQce. SXSSRVe WKaW $1bQ Rf ZeOO-WaUgeWed gUaQWV cRXOd           
UedXce WKe SURbabLOLW\ Rf e[LVWeQWLaO caWaVWURSKe fURP aUWLfLcLaO LQWeOOLgeQce b\ 0.001%. AgaLQ,            
fRU VLPSOLcLW\, aVVXPe WKaW WKe LPSacW Rf gUaQWV LV aSSUR[LPaWeO\ OLQeaU LQ aPRXQW VSeQW. TKeQ               
WKe e[SecWed gRRd dRQe b\ SKLYaQL cRQWULbXWLQg $10,000 WR AI VafeW\ ZRXOd be eTXLYaOeQW, b\               
WKe OLgKWV Rf RXU XWLOLWaULaQ a[LRORg\, aQd RQ WKe aVVXPSWLRQ Rf RQe TXadULOOLRQ OLYeV WR cRPe,                
WR RQe KXQdUed WKRXVaQd OLYeV VaYed. 

Of cRXUVe, LQ eLWKeU caVe RQe cRXOd debaWe WKeVe QXPbeUV. BXW, WR UeSeaW, aOO Ze Qeed LV WKaW                  
WKeUe be ​one cRXUVe Rf acWLRQ VXcK WKaW RQe RXgKW WR KaYe a QRQ-PLQXVcXOe cUedeQce LQ WKaW                 
acWLRQ¶V KaYLQg QRQ-QegOLgLbOe ORQg-OaVWLQg LQfOXeQce. GLYeQ WKe PXOWLWXde Rf SOaXVLbOe Za\V           
b\ ZKLcK RQe cRXOd KaYe VXcK LQfOXeQce, dLYeUVe SRLQWV Rf YLeZ aUe OLNeO\ WR agUee RQ WKLV                 
cOaLP. 

22 TKLV fLgXUe LV WaNeQ fURP GLYeWeOO¶V cRVW-effecWLYeQeVV PRdeO Rf MaUcK 21 2019, XVLQg WKeLU PedLaQ eVWLPaWe                 
Rf cRVW SeU deaWK aYeUWed (afWeU accRXQWLQg fRU OeYeUage aQd fXQgLQg). TKe PRdeO LV acceVVLbOe KeUe:                
KWWSV://ZZZ.gLYeZeOO.RUg/KRZ-Ze-ZRUN/RXU-cULWeULa/cRVW-effecWLYeQeVV/cRVW-effecWLYeQeVV-PRdeOV 
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3.5 A PHWa-RSWLRQ: FXQGLQJ UHVHaUFK LQWR ORQJWHUPLVW LQWHUYHQWLRQ SURVSHFWV 
OXU OLVW Rf e[aPSOeV Rf SOaXVLbO\ cRVW-effecWLYe fLUVW-RUdeU ORQgWeUPLVW LQWeUYeQWLRQV LV cOeaUO\            
TXLWe VSecXOaWLYe, aQd WKe eYaOXaWLRQ Rf VXcK RSWLRQV LV cXUUeQWO\ e[WUePeO\ XQdeU-UeVeaUcKed.            
IQ VecWLRQV 3.3 aQd 3.4, Ze aUgXed (fRU WKe caVeV Rf e[WLQcWLRQ ULVN PLWLgaWLRQ aQd RWKeU                
³aWWUacWRU VWaWe´ VWUXcWXUeV UeVSecWLYeO\) WKaW eYeQ deVSLWe WKLV, WKe RYeUaOO e[SecWed           
cRVW-effecWLYeQeVV Rf WKe beVW ORQgWeUPLVW LQWeUYeQWLRQV YeU\ VLgQLfLcaQWO\ e[ceedV WKaW Rf WKe            
beVW aYaLOabOe Za\V Rf LPSURYLQg WKe VKRUW UXQ, VR WKaW a[LRORgLcaO VWURQg ORQgWeUPLVP LV WUXe. 

HeUe Ze RffeU a cRPSOePeQWaU\ aUgXPeQW. TR WKaW eQd, OeW XV VXSSRVe LQVWead, fRU WKe VaNe Rf                 
aUgXPeQW, WKaW VRPe UeaVRQabOe cUedeQceV dR ​not ​aVVLgQ KLgKeU e[SecWed cRVW-effecWLYeQeVV WR            
an\ particular one ​Rf WKe SURSRVed ORQgWeUPLVW LQWeUYeQWLRQV WKaQ WKe\ dR WR WKe beVW              
VKRUW-WeUPLVW LQWeUYeQWLRQV, becaXVe Rf WKe WKLQQeVV Rf WKe caVe LQ VXSSRUW Rf eacK VXcK              
LQWeUYeQWLRQ. SXSSRVe WKaW WKe Za\ LQ ZKLcK WKRVe cUedeQceV agUee ZLWK WKe ³e[LVWeQce cOaLP´              
PeQWLRQed aW WKe eQd Rf WKe SUecedLQg VecWLRQ LV UaWKeU: WKe\ agUee LW LV KLgKO\ OLNeO\ WKaW ​given                  
sufficient additional information ​, aW OeaVW RQe Rf WKe SURSRVed ORQgWeUPLVW LQWeUYeQWLRQV (RU            
aQRWKeU VXcK LQWeUYeQWLRQ LQ a VLPLOaU VSLULW) ZRXOd cRPe WR KaYe VLgQLfLcaQWO\ KLgKeU             
e[SecWed YaOXe, UeOaWLYe WR WKe XSdaWed cUedeQceV, WKaQ WKe beVW VKRUW-WeUPLVW RSWLRQV.            
HRZeYeU, befRUe gaWKeULQg WKaW e[WUa LQfRUPaWLRQ, Ze caQQRW WeOO ​which ​ORQgWeUPLVW           
LQWeUYeQWLRQ KaV WKaW SURSeUW\. 

IW dReV QRW fROORZ WKaW WKe cUedeQceV LQ TXeVWLRQ ZRXOd UecRPPeQd fXQdLQg VKRUW-WeUPLVW             
LQWeUYeQWLRQV. TKaW LV becaXVe SKLYaQL aOVR KaV ZKaW Ze PLgKW caOO a ³VecRQd-RUdeU´             
ORQgWeUPLVW RSWLRQ: ​funding research into ​WKe cRVW-effecWLYeQeVV Rf YaULRXV SRVVLbOe aWWePSWV           
WR LQfOXeQce WKe YeU\ ORQg UXQ, VXcK aV WKRVe dLVcXVVed abRYe. PURYLded WKaW VXbVeTXeQW              
SKLOaQWKURSLVWV ZRXOd WaNe dXe QRWe Rf WKe UeVXOWV Rf VXcK UeVeaUcK, WKLV VecRQd-RUdeU RSWLRQ              
cRXOd eaVLO\ KaYe KLgKeU e[SecWed YaOXe (UeOaWLYe WR SKLYaQL¶V cXUUeQW SURbabLOLWLeV) WKaQ WKe             
beVW VKRUW-WeUPLVW RSWLRQ, VLQce LW cRXOd dUaPaWLcaOO\ LQcUeaVe WKe e[SecWed effecWLYeQeVV Rf            
fXWXUe SKLOaQWKURS\ (agaLQ, UeOaWLYe WR SKLYaQL¶V cXUUeQW SURbabLOLWLeV). 

FLQaOO\, KeUe LV aQRWKeU RSWLRQ WKaW LV VRPeZKaW VLPLOaU LQ VSLULW: UaWKeU WKaQ VSeQdLQg QRZ,               
SKLYaQL cRXOd VaYe KeU PRQe\ fRU a OaWeU WLPe. TKaW LV, VKe cRXOd VeW XS a fRXQdaWLRQ RU a                   
dRQRU-adYLVed fXQd, ZLWK a cRQVWLWXWLRQaOO\ ZULWWeQ ORQgWeUPLVW PLVVLRQ. TKLV fXQd ZRXOd Sa\            
RXW ZKeQeYeU WKeUe cRPeV a WLPe ZKeQ WKeUe LV VRPe acWLRQ RQe cRXOd WaNe WKaW ZLOO, LQ                 
e[SecWaWLRQ, VXffLcLeQWO\ affecW WKe YaOXe Rf WKe YeU\ ORQg-UXQ fXWXUe. 
 
TKeVe WZR cRQVLdeUaWLRQV VKRZ WKaW WKe baU fRU ePSLULcaO RbMecWLRQV WR RXU aUgXPeQW WR PeeW               
LV YeU\ KLgK. NRW RQO\ ZRXOd LW Qeed WR be WKe caVe WKaW, RXW Rf aOO WKe (PLOOLRQV) Rf acWLRQV                    
aYaLOabOe WR aQ acWRU OLNe SKLYaQL, fRU QRQe Rf WKeP VKRXOd RQe KaYe QRQ-QegOLgLbOe cUedeQce               
WKaW RQe caQ SRVLWLYeO\ affecW WKe e[SecWed YaOXe Rf WKe ORQg-UXQ fXWXUe b\ aQ\ QRQ-QegOLgLbOe               
aPRXQW. IW ZRXOd aOVR Qeed WR be WKe caVe WKaW RQe VKRXOd be YLUWXaOO\ ceUWaLQ WKaW WKeUe ZLOO                  
be QR VXcK acWLRQV LQ WKe fXWXUe, aQd WKaW WKeUe LV aOPRVW QR KRSe Rf dLVcRYeULQg aQ\ VXcK                  
acWLRQV WKURXgK fXUWKeU UeVeaUcK. TKLV cRQVWeOOaWLRQ Rf cRQdLWLRQV VeePV KLgKO\ XQOLNeO\. 

 



 

 
 

4. A[LRORJLFaO aQG GHFLVLRQ-WKHRUHWLF RbMHFWLRQV 

OXU dLVcXVVLRQ abRYe ZaV cRQdXcWed RQ WKe aVVXPSWLRQ Rf (L) a WRWaO XWLOLWaULaQ a[LRORg\ aQd               
(LL) aQ e[SecWed-YaOXe aSSURacK WR ​ex ante eYaOXaWLRQ XQdeU XQceUWaLQW\. BRWK Rf WKeVe             
aVVXPSWLRQV aUe aW OeaVW VRPeZKaW cRQWURYeUVLaO. TKe SUeVeQW VecWLRQ e[aPLQeV WKe e[WeQW WR             
ZKLcK RXU aUgXPeQWV ZRXOd be XQdeUPLQed b\ YaULRXV Za\V Rf deYLaWLQg fURP WKRVe             
aVVXPSWLRQV. BURadO\, WKe XSVKRW ZLOO be WKaW WKe caVe fRU VWURQg ORQgWeUPLVP LV TXLWe URbXVW               
WR SOaXVLbOe deYLaWLRQV fURP WKeVe VWaUWLQg a[LRORgLcaO aQd decLVLRQ-WKeRUeWLc aVVXPSWLRQV. 

 

4.1 PRSXOaWLRQ a[LRORJ\ 
OQe Rf WKe caWegRULeV Rf ORQgWeUPLVW LQWeUYeQWLRQ Ze dLVcXVVed LQ VecWLRQ 3 ZaV WKaW Rf               
PLWLgaWLQg e[WLQcWLRQ ULVN. AV Ze QRWed WKeUe, WKe aUgXPeQW Ze gaYe fRU WKe cOaLP WKaW               
PLWLgaWLQg e[WLQcWLRQ ULVN KaV KLgKeU YeU\ ORQg-UXQ e[SecWed YaOXe (UeOaWLYe WR BAU) WKaQ WKe              
beVW aYaLOabOe VKRUW-UXQ LPSURYePeQW (agaLQ RYeU BAU) UeOLed eVVeQWLaOO\ RQ a cRQWURYeUVLaO            
SURSeUW\ Rf WRWaO XWLOLWaULaQLVP. MaQ\ a[LRORgLeV ZLOO QRW agUee WKaW SUePaWXUe e[WLQcWLRQ LV             
astronomicall\ ​bad, aV LV SeUKaSV UeTXLUed fRU WKaW aUgXPeQW WR gR WKURXgK. 

IQ SaUWLcXOaU, ³SeUVRQ-affecWLQg´ aSSURacKeV WR SRSXOaWLRQ eWKLcV WeQd WR UeVLVW WKaW cOaLP.            23

AccRUdLQg WR WKe VSLULW Rf a SeUVRQ-affecWLQg aSSURacK, SeUKaSV, SUePaWXUe e[WLQcWLRQ LV LQ             
LWVeOf aW ZRUVW QeXWUaO: Lf KXPaQLW\ gReV SUePaWXUeO\ e[WLQcW, WKeQ WKeUe dReV QRW LQ facW e[LVW                
aQ\ SeUVRQ ZKR LV ZRUVe Rff aV a UeVXOW Rf WKaW e[WLQcWLRQ, aQd (accRUdLQg WR WKe                
SeUVRQ-affecWLQg eWKRV) WKLV VXffLceV WR eVWabOLVK WKaW WKe UeVXOWLQg VWaWe Rf affaLUV LV QRW ZRUVe.               
E[WLQcWLRQ ULVN PLWLgaWLRQ Pa\ WKeUefRUe beaW WKe beVW VKRUW-WeUPLVW RSWLRQV ​onl\ ​cRQdLWLRQaO            
RQ a WRWaOLVW SRSXOaWLRQ a[LRORg\.  24

HRZeYeU, WKe RWKeU RSWLRQV fRU ORQg-UXQ LQfOXeQce Ze dLVcXVVed (LQ VecWLRQ 3.4) aUe aWWePSWV              
WR LPSURYe aYeUage fXWXUe ZeOO-beLQg, cRQdLWLRQaO RQ KXPaQLW\ ​not ​gRLQg SUePaWXUeO\ e[WLQcW.            
WKLOe WKe SUecLVe QXPbeUV WKaW aUe UeOeYaQW ZLOO deSeQd RQ WKe SUecLVe cKRLce Rf a[LRORg\               
(aQd Ze ZLOO QRW e[SOLcLWO\ cUXQcK VXggeVWed QXPbeUV fRU aQ\ RWKeU a[LRORgLeV), aQ\ SOaXVLbOe              

23 AQecdRWaOO\ aQd LPSUecLVeO\, SeUVRQ-affecWLQg aSSURacKeV VeeP WR XV WR be WKe PRVW SRSXOaU faPLO\ Rf                
aOWeUQaWLYeV WR WRWaO XWLOLWaULaQLVP, aOWKRXgK LW LV dLffLcXOW WR fRUPXOaWe a cRPSOeWe SeUVRQ-affecWLQg WKeRU\ ZLWKRXW               
faOOLQg LQWR abVXUdLW\ (GUeaYeV 2017b). FRU aQ e[ceOOeQW e[SORUaWLRQ Rf KRZ a SeUVRQ-affecWLQg aSSURacK VKRXOd               
KaQdOe LVVXeV Rf e[WLQcWLRQ ULVN Vee TKRPaV (PaQXVcULSW). SLPLOaU UePaUNV WR WKRVe LQ WKe PaLQ We[W aSSO\ WR WKe                   
RWKeU SRVVLbLOLWLeV Ze fOagged LQ VecWLRQ 3.2, YL]. WKe aV\PPeWULc ZeLgKWLQg Rf QegaWLYe RYeU SRVLWLYe ZeOfaUe,                
aQd WKe YLeZ WKaW WKe ]eUR OeYeO Rf ZeOO-beLQg LV VXffLcLeQWO\ KLgK UeOaWLYe WR aYeUage fXWXUe ZeOO-beLQg WR PaNe                   
SUePaWXUe e[WLQcWLRQ (aW OeaVW) QRW aVWURQRPLcaOO\ bad. 
24 IW LV QRW LPPedLaWeO\ cOeaU SUecLVeO\ ZKaW a SeUVRQ-affecWLQg aSSURacK ZLOO Va\ abRXW WKe YaOXe Rf e[WLQcWLRQ                  
ULVN PLWLgaWLRQ, VLQce WKe XVXaO fRUPXOaWLRQV Rf WKRVe WKeRULeV dR QRW VSecLf\ KRZ WKe WKeRULeV deaO ZLWK ULVN, aQd                   
LW LV QRW LPPedLaWeO\ cOeaU KRZ WR e[WeQd WKeP WR caVeV WKaW dR LQYROYe ULVN. TKRPaV (PaQXVcULSW) fRUPXOaWeV a                   
QXPbeU Rf SRVVLbLOLWLeV.  

 



 

a[LRORg\ PXVW agUee WKaW WKLV LV a YaOXabOe gRaO. TKeUefRUe, WKe bXON Rf RXU aUgXPeQW LV                25

URbXVW WR SOaXVLbOe YaULaWLRQV LQ SRSXOaWLRQ a[LRORg\. 

 
4.2 RLVN aYHUVLRQ ZLWK UHVSHFW WR ZHOIaUH 
OQe RbYLRXV SRLQW Rf cRQWUaVW beWZeeQ WKe SaUadLgP e[aPSOeV Rf LQWeUYeQWLRQV WKaW KaYe KLgK              
VKRUW-WeUP e[SecWed YaOXe ( ) aQd WKRVe WKaW (aUgXabO\) KaYe KLgK faU-fXWXUe e[SecWed   įST          
YaOXe ( ) LV WKaW WKe fRUPeU WeQd WR LQYROYe KLgK SURbabLOLWLeV Rf UeOaWLYeO\ PRdeVW ZeOfaUe įLT               
LQcUeaVeV, ZKeUeaV WKe OaWWeU WeQd WR LQYROYe VPaOO SURbabLOLWLeV Rf eQRUPRXV ZeOfaUe            
LQcUeaVeV. OQe PLgKW ZeOO VXVSecW, WKeQ, WKaW ULVN aYeUVLRQ ZLWK UeVSecW WR ZeOfaUe ZRXOd              
faYRXU VKRUW-WeUP RYeU faU-fXWXUe ZeOfaUe LPSURYePeQWV. 

TKeUe aUe (LQ RXU YLeZ VWURQg) RbMecWLRQV WR WKe YLeZ WKaW YaOXe LV a ULVN-aYeUVe fXQcWLRQ Rf                 
ZeOfaUe. BXW KeUe Ze VeW WKeVe aVLde. TKe PRUe LPSRUWaQW SRLQWV fRU SUeVeQW SXUSRVeV aUe: 

(1) IQ WKLV cRQWe[W LW LV cUXcLaO WR dLVWLQgXLVK beWZeeQ WZR VeQVeV Rf ³ULVN aYeUVLRQ ZLWK                
UeVSecW WR ZeOfaUe´, RQO\ RQe Rf ZKLcK KaV aQ\ cKaQce Rf faYRXULQg VKRUW-WeUP RYeU              
ORQg-WeUP ZeOfaUe LPSURYePeQWV. 

(2) EYeQ RQ WKaW VeQVe Rf ³ULVN aYeUVLRQ ZLWK UeVSecW WR ZeOfaUe´, LQ RUdeU WR               
XQdeUPLQe VWURQg ORQgWeUPLVP RQe ZRXOd Qeed faLUO\ e[WUePe ULVN aYeUVLRQ. EYeQ Lf a             
OLWWOe ULVN aYeUVLRQ Rf WKLV W\Se LV UeaVRQabOe, LW LV aUgXabO\ XQUeaVRQabOe WR be aV ULVN                
aYeUVe aV ZRXOd be UeTXLUed. 

We eOabRUaWe RQ WKeVe WZR SRLQWV LQ WXUQ. 

FLUVW, Ze PXVW dLVWLQgXLVK beWZeeQ WZR VeQVeV Rf ³ULVN aYeUVLRQ ZLWK UeVSecW WR ZeOfaUe´.              26

TKe VWaQdaUd VeQVe LV ULVN aYeUVLRQ ZLWK UeVSecW WR WRWaO ZeOfaUe LWVeOf (WKaW LV, YNM YaOXe LV a                  
cRQcaYe fXQcWLRQ Rf WRWaO ZeOfaUe, Z). BXW ULVN aYeUVLRQ LQ WKaW VeQVe WeQdV WR ​increase WKe                
LPSRUWaQce Rf aYRLdLQg PXcK ORZeU ZeOfaUe VLWXaWLRQV (VXcK aV QeaU-fXWXUe e[WLQcWLRQ),           
UeOaWLYe WR WKe LPSRUWaQce Rf LQcUeaVLQg ZeOfaUe fURP aQ aOUead\ PXcK KLgKeU baVeOLQe (aV LQ               
WKe caVe Rf dLVWULbXWLQg bed QeWV LQ a ZRUOd LQ ZKLcK e[WLQcWLRQ LV YeU\ faU LQ WKe fXWXUe). 

A TXLWe dLffeUeQW caVe LV ULVN aYeUVLRQ ZLWK UeVSecW WR WKe ​difference made b\ one¶s               
intervention ​. (YNM YaOXe LV a cRQcaYe fXQcWLRQ Rf .) TKLV NLQd Rf ULVN aYeUVLRQ dReV        wǻ        
LQdeed WeQd WR faYRXU acWLRQV ZLWK KLgK-OLNeOLKRRd VKRUW-UXQ beQefLWV RYeU aWWePSWV WR            
LPSURYe faU-fXWXUe ZeOfaUe. HRZeYeU, Ze VKRXOd QRWe WKaW WKLV LV aQ XQXVXaO VeQVe Rf ³ULVN               

25 SR-caOOed ³QaUURZ´ SeUVRQ-affecWLQg aSSURacKeV dLVagUee, VLQce WKe\ UegaUd WZR VWaWeV Rf affaLUV aV              
LQcRPSaUabOe ZKeQeYeU WKRVe VWaWeV Rf affaLUV KaYe QRQ-LdeQWLcaO SRSXOaWLRQV (He\d 1988). HRZeYeU, fRU WKLV              
YeU\ UeaVRQ, VXcK aSSURacKeV aUe LPSOaXVLbOe: WKLV LV faU WRR PXcK LQcRPSaUabLOLW\. FRU WKLV UeaVRQ, PRVW                
SeUVRQ-affecWLQg WKeRULVWV WKePVeOYeV SUefeU a ³ZLde´ aSSURacK. WKeQ cRPSaULQg dLffeUeQW VL]ed SRSXOaWLRQV, a             
ZLde SeUVRQ-affecWLQg aSSURacK ZLOO W\SLcaOO\ PaS WKe VPaOOeU SRSXOaWLRQ WR a VXbVeW Rf WKe OaUgeU SRSXOaWLRQ,                
aQd cRPSaUe ZeOO-beLQg SeUVRQ-b\-SeUVRQ accRUdLQg WR WKaW PaSSLQg (BadeU MS, ​MeacKaP 2012, ​TePNLQ 2012,              
RRVV 2015). TKLV W\Se Rf WKeRU\ ZLOO WeQd WR agUee WKaW geQeUaOO\ UaLVLQg WKe ZeOO-beLQg Rf fXWXUe SeRSOe LV                   
YaOXabOe, eYeQ Lf LW LV dRQe LQ a Za\ WKaW dReV QRW SUeVeUYe WKe LdeQWLWLeV Rf fXWXUe SeUVRQV. 
26 HeUe Ze dLVcXVV (WZR) W\SeV Rf ³ULVN aYeUVLRQ´ WKaW aUe cRPSaWLbOe ZLWK e[SecWed XWLOLW\ WKeRU\. DeYLaWLRQV                 
fURP e[SecWed XWLOLW\ WKeRU\, LQcOXdLQg ULVN-ZeLgKWed e[SecWed XWLOLW\ WKeRU\, aUe dLVcXVVed LQ VecWLRQ 4.4. 

 



 

aYeUVLRQ´. FXUWKeU, eYeQ Lf ULVN aYeUVLRQ ZLWK UeVSecW WR WRWaO ZeOfaUe LV acceSWabOe, LW VeePV               
LQaSSURSULaWe fRU aQ aOWUXLVWLc ageQW WR be ULVN aYeUVe LQ WKLV VecRQd VeQVe (SQRZdeQ 2015).  27

SecRQd, aV WKe QXPbeUV LQ RXU dLVcXVVLRQ LQ VecWLRQ 3 VXggeVWed, Lf a[LRORgLcaO VWURQg              
ORQgWeUPLVP LV WUXe aW aOO, WKeQ LW LV OLNeO\ WR be WUXe ​b\ a large margin​. TKaW LV, LW VeePV OLNeO\                     
WKaW (Lf VWURQg ORQgWeUPLVP LV WUXe aW aOO) WKe LQWeUYeQWLRQ WKaW LV beVW b\ ORQgWeUPLVW OLgKWV LV                 
QRW PeUeO\ a bLW beWWeU, bXW aW OeaVW aQ RUdeU Rf PagQLWXde beWWeU, WKaQ WKe RSWLRQ WKaW LV beVW b\                    
SXUeO\ VKRUW-WeUPLVW OLgKWV (aOO cRPSaUed WR BAU). If VR, ZKLOe ULVN aYeUVLRQ (ZLWK UeVSecW WR               
WKe dLffeUeQce RQe PaNeV RQeVeOf) ZLOO bULQg WKe RSWLRQ ZLWK WKe KLgKeVW RYeUaOO e[SecWed              
ZeOfaUe LPSURYePeQW aQd WKe RSWLRQ ZLWK WKe KLgKeVW VKRUW-WeUP ZeOfaUe LPSURYePeQW ​closer            
together ​LQ WeUPV Rf e[SecWed YaOXe, RQO\ TXLWe aQ e[WUePe degUee Rf ULVN aYeUVLRQ ZRXOd               
acWXaOO\ ​reverse the ranking ​Rf WKeVe aOWeUQaWLYeV. 

 

4.3 NRQ-aJJUHJaWLRQLVP 
OQe cRPPRQ RbMecWLRQ WR XWLOLWaULaQLVP ² KeUe XQdeUVWRRd aV WKe WKeVLV WKaW YaOXe LV a OLQeaU                
fXQcWLRQ Rf WRWaO ZeOfaUe ​together with ​a Pa[LPLVLQg cRQVeTXeQWLaOLVW accRXQW Rf QRUPaWLYe            
VWaWXV ² LV WKaW WKaW YLeZ LQaSSURSULaWeO\ faYRXUV LQWeUYeQWLRQV WKaW deOLYeU WLQ\ beQefLWV WR              
KXge QXPbeUV Rf SeRSOe RYeU LQWeUYeQWLRQV WKaW deOLYeU a YeU\ OaUge beQefLW WR a VPaOO QXPbeU                
Rf SeRSOe (SeUKaSV WR a VLQgOe SeUVRQ). AUgXabO\, fRU LQVWaQce, LW LV LQaSSURSULaWe WR faYRXU               
gLYLQg a OROOLSRS WR Q SeRSOe RYeU VaYLQg RQe SeUVRQ¶V OLfe, UegaUdOeVV Rf KRZ bLg Q LV. 

TR caSWXUe WKLV LQWXLWLRQ, PaQ\ eWKLcaO WKeRULVWV aUe V\PSaWKeWLc WR a QRQ-aggUegaWLRQLVW YLeZ,             
accRUdLQg WR ZKLcK, ZKeQ OaUge beQefLWV RU KaUPV WR VRPe aUe aW VWaNe, VXffLcLeQWO\ WULYLaO               
beQefLWV RU KaUPV WR RWKeUV cRXQW fRU ​nothing at all ​fURP a PRUaO SRLQW Rf YLeZ. (ScaQORQ                 
1998:235 ​, ​FULcN 2015​, ​VRRUKReYe 2014.) IQ WKe abRYe e[aPSOe, VXcK a YLeZ ZRXOd LQdeed              
WeQd WR KROd WKaW RQe RXgKW WR VaYe a OLfe UaWKeU WKaQ deOLYeU eYeQ aQ aUbLWUaULO\ OaUge QXPbeU                  
Rf OROOLSRS OLcNV. 

³HaUP´ aQd ³beQefLW´ KeUe caQ be XQdeUVWRRd LQ eLWKeU aQ ​ex post RU aQ ​ex ante ​VeQVe, OeadLQg                  
WR ​ex post ​aQd ​ex ante ​YeUVLRQV Rf QRQ-aggUegaWLRQLVP. TKLV dLVWLQcWLRQ PaNeV QR dLffeUeQce              
LQ WKe abRYe e[aPSOe (WKe OROOLSRS OLcN LV a ³WULYLaO´ beQefLW bRWK LQ WKe ex ante aQd LQ WKe ​ex                    
post ​VeQVe). HRZeYeU, LQ RWKeU caVeV, ex post aQd ​ex ante ​QRQ-aggUegaWLRQLVP LPSRUWaQWO\             
cRPe aSaUW. FRU LQVWaQce, LQ a cKRLce beWZeeQ VaYLQg AOLce¶V OLfe fRU ceUWaLQ aQd KROdLQg a                
PLOOLRQ-WLcNeW ORWWeU\ WR decLde ZKLcK Rf RQe PLOOLRQ RWKeU OLYeV WR VaYe, ​ex post              
QRQ-aggUegaWLRQLVP ZRXOd fLQd QRWKLQg WR cKRRVe beWZeeQ WKe WZR aOWeUQaWLYeV. BXW ​ex ante             
QRQ-aggUegaWLRQLVP ZRXOd faYRXU VaYLQg AOLce, VLQce WKe ​ex ante e[SecWed beQefLW WR eacK Rf              
WKe RQe PLOOLRQ RWKeU SeRSOe LV a PLOOLRQfROd VPaOOeU. 

AW fLUVW VLgKW, LW VeePV WKaW ​ex ante QRQ-aggUegaWLRQLVP PLgKW XQdeUPLQe WKe aUgXPeQW fRU              
a[LRORgLcaO VWURQg ORQgWeUPLVP. TKLV LV agaLQ becaXVe WKe Za\V LQ ZKLcK W\SLcaO ORQgWeUPLVW             
LQWeUYeQWLRQV deOLYeU KLgK e[SecWed YaOXe LV YLa a ​ver\ small probabilit\ of ​a VLgQLfLcaQW              

27 TKe LVVXeV LQ WKLV VXbVecWLRQ aUe LQYeVWLgaWed aW gUeaWeU OeQgWK LQ GUeaYeV, MacAVNLOO, aQd MRgeQVeQ                
(PaQXVcULSW). 

 



 

beQefLW WR eacK Rf aQ eQRUPRXVO\ OaUge QXPbeU Rf (SRVVLbOe) fXWXUe SeUVRQV. IQVRfaU aV VRPe               28

gRRd VKRUW-WeUPLVW-PRWLYaWed LQWeUYeQWLRQV LQVWead LQYROYe ​ex ante PXcK OaUgeU beQefLWV WR aW            
OeaVW VRPe Rf WKeLU beQefLcLaULeV, ​ex ante QRQ-aggUegaWLRQLVP ZLOO WKeUefRUe WeQd WR faYRXU             
WKeVe RYeU WKe ORQgWeUPLVW LQWeUYeQWLRQV.  29

HRZeYeU, WKLV ZLOO aPRXQW WR aQ aUgXPeQW agaLQVW a[LRORgLcaO VWURQg ORQgWeUPLVP RQO\ Lf             
QRQ-aggUegaWLRQLVP LV LWVeOf aQ a[LRORgLcaO YLeZ. BXW LQ facW, WKeUe aUe VeULRXV RbVWacOeV WR              
LQWeUSUeWLQg QRQ-aggUegaWLRQLVP LQ a[LRORgLcaO WeUPV: QRQ-aggUegaWLRQLVW YLeZV geQeUaWe        
c\cOeV, aQd WKeUe LV a ZLdeVSUead cRQVeQVXV ( ​pace ​TePNLQ (2012)) WKaW ​axiolog\ ​caQQRW             
e[KLbLW c\cOeV (BURRPe 2004 SS.50-63; VRRUKReYe 2013). TKRVe ZKR aUe V\PSaWKeWLc WR            
QRQ-aggUegaWLRQLVP WKeUefRUe WeQd WKePVeOYeV WR LQWeUSUeW WKe YLeZ LQ SXUeO\ deRQWRORgLcaO,           
UaWKeU WKaQ LQ a[LRORgLcaO, WeUPV (VRRUKReYe 2014). (MaQ\ QRQ-cRQVeTXeQWLaOLVW WKeRULeV dR           
LQ aQ\ caVe SRVLW WKaW WKe ³RXgKW WR cKRRVe UaWKeU WKaQ´ UeOaWLRQ LV c\cOLc; Vee fRU e[aPSOe                 
(KaPP 1996, cKaSWeU 12, eVS. SS.339-44).) IQ WKe abRYe e[aPSOe, RQ WKLV YLeZ, ​one ought to                
VLPSO\ VaYe AOLce UaWKeU WKaQ cKRRVe b\ ORWWeU\ ZKLcK Rf WKe RWKeU RQe PLOOLRQ SeRSOe WR VaYe,                 
bXW WKaW LV QRW becaXVe WKe RXWcRPe Rf dRLQg VR (RU aQ\WKLQg eOVe abRXW WKe fRUPeU acWLRQ) LV                  
QRQ-PRUaOO\ ​better ​; LQ facW WKe WZR aYaLOabOe RXWcRPeV aUe eTXaOO\ gRRd.  

We cRQcOXde WKaW WKe PRVW SOaXVLbOe QRQ-aggUegaWLRQLVW YLeZV dR QRWKLQg WR XQdeUPLQe            
a[LRORgLcaO VWURQg ORQgWeUPLVP. (We UeWXUQ WR WKeLU LPSOLcaWLRQV fRU deRQWLc VWURQg           
ORQgWeUPLVP LQ VecWLRQ 5.) 

 

4.4. GLYLQJ H[WUa ZHLJKW WR bHQHILWV WR WKH baGO\ RII 
 

A VeSaUaWe OLQe Rf RbMecWLRQ WR XWLOLWaULaQLVP LV WKaW LW WUeaWV aQ\ gLYeQ LQcUeaVe aV beLQg                
eTXaOO\ YaOXabOe, QR PaWWeU KRZ ZeOO Rff RU SRRUO\ Rff fXWXUe SeRSOe aUe. AV Ze QRWed eaUOLeU                 
(VecWLRQ 3.1), geQeUaOO\ VSeaNLQg ZeOO-beLQg KaV LPSURYed VXbVWaQWLaOO\ RYeU WLPe. CRQWLQXLQg           
WKeVe WUeQdV LQWR WKe fXWXUe, Ze VKRXOd SeUKaSV e[SecW SeRSOe LQ WKe fXWXUe WR be faU beWWeU Rff                  
WKaQ WKe\ aUe WRda\. GLYeQ a VXffLcLeQWO\ OaUge ZeLgKWLQg Rf beQefLWV WR WKe ZRUVe-Rff              
cRPSaUed WR beQefLWV WR WKe beWWeU-Rff, Ze VKRXOd WKeUefRUe beOLeYe WKaW WKe beVW acWLRQV              

28 TKLV LV WUXe eYeQ Lf WKe LdeQWLWLeV Rf fXWXUe SeUVRQV aUe XQaffecWed b\ WKe LQWeUYeQWLRQ LQ TXeVWLRQ. A fXUWKeU                    
cRPSOLcaWLRQ LV WKaW LQ geQeUaO, VXcK LQWeUYeQWLRQV (OLNe aOO acWLRQV) Oead WR OaUge-VcaOe cKaQgeV LQ WKe LdeQWLWLeV Rf                  
faU-fXWXUe SeRSOe. TKeUe aUe YaULRXV, UeOeYaQWO\ dLffeULQg, Za\V a QRQ-aggUegaWLRQLVW PLgKW cKRRVe WR WUeaW              
QRQ-LdeQWLW\ caVeV, bXW Lf aQ\WKLQg WKLV cRPSOLcaWLRQ ZLOO LQcUeaVe WKe e[WeQW WR ZKLcK QRQ-aggUegaWLRQLVP              
XQdeUPLQeV ORQg-WeUPLVP. 
29 We QRWe LQ SaVVLQg WKaW VRPe VKRUW-WeUPLVW LQWeUYeQWLRQV VKaUe WKe feaWXUe WKaW WKe\ deOLYeU a YeU\ VPaOO e[                   
aQWe beQefLW WR a YeU\ OaUge QXPbeU Rf SeRSOe. Bed QeW dLVWULbXWLRQ PLgKW be RQe VXcK LQWeUYeQWLRQ, VLQce ​for an\                    
given potential bednet recipient​, WKe cKaQce WKaW aQ LQcUeaVe LQ bed QeW dLVWULbXWLRQ eQdV XS VaYLQg WKaW SeUVRQ¶V                  
OLfe LV e[WUePeO\ VPaOO ² aPRXQWLQg WR RQO\ RQe OLfe VaYed fURP PaQ\ KXQdUedV Rf bedQeWV dLVWULbXWed.                 
HRZeYeU, QRW aOO VKRUW-WeUPLVW LQWeUYeQWLRQV KaYe WKLV feaWXUe. FRU e[aPSOe, a SURgUaP Rf dLUecW caVK WUaQVfeUV                
(WR VXffLcLeQWO\ SUe-LdeQWLfLed beQefLcLaULeV) ZLOO QRW KaYe WKe feaWXUe LQ TXeVWLRQ. ​Ex ante QRQ-aggUegaWLRQLVP              
ZRXOd WKeUefRUe Oead WR a VXbVWaQWLaO VKLfW LQ SULRULWLVaWLRQ aPRQg VKRUW-WeUPLVW LQWeUYeQWLRQV, LQ addLWLRQ WR               
faYRXULQg WKe WKeQ-beVW VKRUW-WeUPLVW LQWeUYeQWLRQV RYeU ORQgWeUPLVW RQeV.  

 



 

aYaLOabOe WR XV aUe WKRVe ZLWK WKe beVW effecWV RQ WKe ZRUVW-Rff SeRSOe. TKeVe, WKe RbMecWLRQ                
cRQWLQXeV, aUe SeRSOe LQ e[WUePe SRYeUW\ aOLYe WRda\. 

TKeUe aUe WZR SURbOePV ZLWK WKLV RbMecWLRQ. FLUVW, LW LV QRW cOeaU WKaW fXWXUe SeRSOe ZLOO be                 
beWWeU-Rff WKaQ WKRVe LQ e[WUePe SRYeUW\ WRda\. TKeUe aUe aW OeaVW VeULRXV ​possibilities ​WKaW              
fXWXUe SeRSOe ZLOO be eYeQ ZRUVe Rff ² fRU e[aPSOe, becaXVe Rf WKe adYeUVe LQfOXeQce Rf                
cOLPaWe cKaQge, PLVaOLgQed aUWLfLcLaO geQeUaO VXSeULQWeOOLgeQce, RU dRPLQaWLRQ b\ a UeSUeVVLYe           
gORbaO SROLWLcaO UegLPe. IQ addLWLRQ, PaQ\ Rf WKe cRQWeQdeUV fRU ³ORQgWeUPLVW LQWeUYeQWLRQV´            
WKaW Ze dLVcXVVed abRYe aUe SUecLVeO\ aLPed aW LPSURYLQg WKe SOLgKW Rf WKeVe YeU\ badO\ Rff                
SRVVLbOe fXWXUe SeRSOe, RU UedXcLQg WKe cKaQce WKaW WKe\ KaYe WeUULbOe aV RSSRVed WR              
fORXULVKLQg OLYeV.  30

TKe VecRQd SURbOeP ZLWK WKe RbMecWLRQ LV WKaW gLYeQ WKe OaUge PaUgLQ b\ ZKLcK (Ze KaYe                
VXggeVWed) ORQgWeUPLVW LQWeUYeQWLRQV deOLYeU OaUgeU LPSURYePeQWV WR aggUegaWe ZeOfaUe WKaQ          
VLPLOaUO\ cRVWO\ VKRUWWeUPLVW LQWeUYeQWLRQV, RQO\ TXLWe aQ e[WUePe SULRULW\ ZeLgKWLQg VeePV           
OLNeO\ WR Oead WR WKe UeVXOW LQ TXeVWLRQ. EYeQ Lf VRPe degUee Rf SULRULWaULaQLVP LV SOaXVLbOe, WKe                 
degUee UeTXLUed PLgKW be WRR e[WUePe WR be SOaXVLbOe b\ aQ\ UeaVRQabOe OLgKWV. 

 

4.5. DHFLVLRQ-WKHRUHWLF RbMHFWLRQV 
AbRYe, Ze aVVXPed WKaW WKe cRUUecW Za\ WR eYaOXaWe RSWLRQV LQ ​ex ante a[LRORgLcaO WeUPV,               
XQdeU cRQdLWLRQV Rf XQceUWaLQW\, LV LQ WeUPV Rf e[SecWed YaOXe. TKLV LV WKe RUWKRdR[ accRXQW Rf                
UaWLRQaO decLVLRQ-PaNLQg XQdeU cRQdLWLRQV Rf XQceUWaLQW\. HRZeYeU, WKeUe aUe ULYaO accRXQWV.           
We PXVW WKeUefRUe cRQVLdeU ZKeWKeU aQ\ SOaXVLbOe aOWeUQaWLYe accRXQW WeQdV WR XQdeUPLQe WKe             
aUgXPeQW fRU a[LRORgLcaO VWURQg ORQgWeUPLVP. 

We bULefO\ fOag RQe ULYaO accRXQW WKaW Ze (ZLWK PaQ\ RWKeUV) cRQVLdeU LPSOaXVLbOe. TKLV LV WKe                
accRXQW accRUdLQg WR ZKLcK aW OeaVW XQdeU cRQdLWLRQV Rf µKQLgKWLaQ XQceUWaLQW\¶ ² WKaW LV,              
ZKeQ WKeUe LV OLWWOe RbMecWLYe gXLdaQce aV WR ZKLcK SURbabLOLW\ dLVWULbXWLRQV RYeU SRVVLbOe             
RXWcRPeV aUe aSSURSULaWe YV LQaSSURSULaWe ² WKe beVW RSWLRQ ​ex ante LV WKe RQe ZKRVe ZRUVW                
RXWcRPe LV OeaVW bad. We aUe cRQYLQced b\ WKe XVXaO RbMecWLRQV WR WKLV ³Pa[LPLQ´ accRXQW.               
HRZeYeU, fRU SUeVeQW SXUSRVeV, WKe PRUe LPSRUWaQW SRLQW LV WKaW Pa[LPLQ LQ aQ\ caVe              
supports ​, UaWKeU WKaQ XQdeUPLQLQg, a[LRORgLcaO VWURQg ORQgWeUPLVP. TKe UeaVRQ LV WKaW WKe            
ZRUVW RXWcRPeV, fURP aQ\ RSWLRQ, aUe RQeV LQ ZKLcK WKe YaVW PaMRULW\ Rf WKe ORQg-UXQ fXWXUe LV                 
Rf KLgKO\ QegaWLYe YaOXe (RU, aW beVW, KaYe ]eUR RU YeU\ OLWWOe SRVLWLYe YaOXe). TKeUefRUe,               
accRUdLQg WR Pa[LPLQ, WKe RQO\ cRQVLdeUaWLRQ WKaW LV UeOeYaQW WR e[ aQWe a[LRORgLcaO RSWLRQ              
eYaOXaWLRQ LV WKe aYRLdaQce Rf WKeVe ORQg-WeUP caWaVWURSKLc RXWcRPeV. 

A VecRQd ULYaO aSSURacK LV ULVN-ZeLgKWed e[SecWed XWLOLW\ WKeRU\. TKe NLQd Rf ³ULVN aYeUVLRQ´              
WKaW WKLV WKeRU\ SeUPLWV LQWeUacWV ZLWK VWURQg ORQgWeUPLVP LQ SUecLVeO\ WKe VaPe Za\V WKaW WKe               

30 A VRPeZKaW UeOaWed aUgXPeQW LV Pade b\ FOeXUbae\ aQd ZXbeU (2015) agaLQVW WKe cOaLP WKaW e[SecWed gURZWK                  
Rf cRQVXPSWLRQ MXVWLfLeV a KLgK dLVcRXQW UaWe RQ fXWXUe gRRdV. 

 



 

W\Se Rf ULVN aYeUVLRQ dLVcXVVed abRYe (VecWLRQ 4.2) dReV; Ze ZLOO QRW UeSeaW WKaW dLVcXVVLRQ               
KeUe. 

FLQaOO\, LW PLgKW VeeP aW fLUVW VLgKW WKaW aPbLgXLW\ aYeUVLRQ ZRXOd XQdeUPLQe WKe caVe fRU               
VWURQg ORQgWeUPLVP. IQ cRQWePSOaWLQg RSWLRQV OLNe WKRVe dLVcXVVed LQ VecWLRQ 3, WKe fLUVW-RUdeU             
WaVN LV WR aVVeVV ZKaW aUe WKe UaWLRQaO cUedeQceV WKaW VRPe gLYeQ LQWeUYeQWLRQ WR (Va\) UedXce                
e[WLQcWLRQ ULVN, RU UedXce WKe cKaQce Rf PaMRU gORbaO cRQfOLcW, RU LQcUeaVe WKe VafeW\ Rf               
aUWLfLcLaO LQWeOOLgeQce, aQd VR RQ, ZRXOd Oead WR a OaUge SRVLWLYe Sa\Rff LQ WKe ORQg UXQ. TKe                 31

WKLQg WKaW LV PRVW VWULNLQg abRXW WKLV WaVN LV WKaW LW LV ​hard​. TKeUe LV YeU\ OLWWOe daWa WR gXLde                    
cUedeQceV; RQe KaV aQ XQcRPfRUWabOe feeOLQg Rf SLcNLQg QXPbeUV, fRU WKe SXUSRVeV Rf gXLdLQg              
LPSRUWaQW decLVLRQV, VRPeZKaW aUbLWUaULO\. TKaW LV, VXcK LQWeUYeQWLRQV geQeUaWe VLgQLfLcaQW          
aPbLgXLW\. HRZeYeU, RQ UefOecWLRQ, aWWePSWV WR RSWLPLVe WKe VKRUW UXQ aOVR geQeUaWe            
VLgQLfLcaQW aPbLgXLW\, VLQce LW LV YeU\ XQcOeaU ZKaW PLgKW be WKe ORQg UXQ cRQVeTXeQceV Rf               
(Va\) bed QeW dLVWULbXWLRQ (GUeaYeV, 2016). IQ addLWLRQ, Ze agaLQ face WKe LVVXe Rf ZKeWKeU RQe                
VKRXOd be aPbLgXLW\ aYeUVe ZLWK UeVSecW WR WKe VWaWe Rf WKe ZRUOd, RU LQVWead ZLWK UeVSecW WR                 
WKe dLffeUeQce RQe PaNeV RQeVeOf WR WKaW VWaWe. We e[SORUe WKeVe LVVXeV LQ a UeOaWed SaSeU                
(GUeaYeV, MacAVNLOO aQd MRgeQVeQ, PaQXVcULSW). 

 

5. TKH VFRSH RI VWURQJ ORQJWHUPLVP 

SR faU, Ze KaYe dLVcXVVed WKe decLVLRQ cRQWe[W Rf a caXVe-QeXWUaO SKLOaQWKURSLVW. TZR feaWXUeV              
Rf WKLV decLVLRQ cRQWe[W aUe SRWeQWLaOO\ SaUWLcXOaUO\ UeOeYaQW. BecaXVe Rf caXVe-QeXWUaOLW\, WKe            
aVVeVVPeQW Rf VWURQg ORQgWeUPLVP VR faU KaV ceQWUed RQ cURVV-caXVe cRPSaULVRQV (fRU            
LQVWaQce, ZKeWKeU SKLYaQL cRXOd dR PRUe gRRd, LQ e[SecWaWLRQ, b\ fRcXVVLQg RQ AI VafeW\ RU               
LQVWead RQ PaOaULa SUeYeQWLRQ). IQ addLWLRQ, RXU cRPSaULVRQV VR faU KaYe beeQ Rf dLffeUeQW              
Za\V WR VSeQd PRQe\, UaWKeU WKaQ Rf RWKeU NLQdV Rf acWLRQV. 

HRZeYeU, QeLWKeU Rf WKeVe feaWXUeV VeePV OLNeO\ WR be eVVeQWLaO WR WKe aUgXPeQWV. IQVRfaU aV               
a[LRORgLcaO VWURQg ORQgWeUPLVP LV WUXe Rf SKLYaQL¶V decLVLRQ cRQWe[W, LW VeePV OLNeO\ WR be WUXe               
aOVR Rf a faLUO\ ZLde YaULeW\ Rf RWKeU decLVLRQ cRQWe[WV. 

TR Vee WKaW caXVe-QeXWUaOLW\ LV LQeVVeQWLaO WR VWURQg ORQgWeUPLVP, VXSSRVe WKaW SRSKLe LV a              
SKLOaQWKURSLc gUaQWPaNeU cRPSaULQg WZR deZRUPLQg SURgUaPV. TKe WZR SURgUaPV, A aQd           32

B, ZRXOd RSeUaWe LQ WZR dLffeUeQW cRXQWULeV (UeVSecWLYeO\, Į aQd ȕ). SXSSRVe WKaW RQe caQ               
deZRUP a gUeaWeU QXPbeU Rf cKLOdUeQ SeU dROOaU VSeQW LQ cRXQWU\ Į WKaQ LQ cRXQWU\ ȕ (Va\,                 
becaXVe Rf gUeaWeU SRSXOaWLRQ deQVLW\). TKXV, WKe ​short-term cRVW-effecWLYeQeVV Rf SURgUaP A            
LV KLgKeU WKaQ WKaW Rf SURgUaP B: SeU dROOaU VSeQW, PRUe addLWLRQaO cKLOd-\eaUV ZRXOd be VSeQW                
LQ VcKRRO, aQd VR RQ. HRZeYeU, WKe beQefLWV Rf deZRUPLQg aUe QRW RQO\ Rf WKLV VKRUW-WeUP                
cKaUacWeU: WKeUe aUe aOVR effecWV RQ OaWeU OLfe LQcRPeV, aQd WKeUeb\ (SUeVXPabO\) RQ             

31 MRUe SUecLVeO\: ZKaW LV WKe UaWLRQaO cUedeQce dLVWULbXWLRQ RYeU WKe VSecWUXP Rf SRVVLbOe VL]eV Rf WKe Sa\Rff Rf                   
VXcK aQ LQWeUYeQWLRQ. 
32 DeZRUPLQg LV RfWeQ UegaUded aV RQe Rf WKe PRVW cRVW-effecWLYe W\SeV Rf LQWeUYeQWLRQ LQ WKe fLeOd Rf gORbaO                   
KeaOWK (Vee e.g. (GLYeWeOO, 2018)). 

 



 

OaWeU-geQeUaWLRQ LQcRPeV. FRU PaQ\ Rf WKeVe NQRcN-RQ effecWV, WKe PagQLWXde Rf WKe effecWV             
deSeQdV RQ cRXQWU\-VSecLfLc feaWXUeV, VXcK aV WKe bacNgURXQd UaWe Rf ecRQRPLc gURZWK LQ WKe              
cRXQWU\ LQ TXeVWLRQ. SXSSRVe WKeQ WKaW cRXQWULeV Į aQd ȕ KaYe dLffeUeQW UaWeV Rf ecRQRPLc               
gURZWK, VR WKaW WKe beQefLWV Rf deZRUPLQg a cKLOd LQ cRXQWU\ ȕ cRPSRXQd RYeU WLPe PRUe WKaQ                 
dR WKe beQefLWV Rf deZRUPLQg a cKLOd LQ cRXQWU\ Į. TKeQ LW cRXOd eaVLO\ be WKe caVe WKaW                  
aWWeQdLQg WR WKe ORQgeU-WeUP beQefLWV Rf deZRUPLQg UeYeUVeV WKe cRPSaUaWLYe          
cRVW-effecWLYeQeVV eVWLPaWe Rf A YV. B WKaW RQe ZRXOd UeacK baVed RQ cRQVLdeUaWLRQ Rf              
VKRUW-WeUP beQefLWV aORQe. GUaQWed, WKLV SaUWLcXOaU e[aPSOe LQYROYeV WLPeVcaOeV Rf decadeV           
UaWKeU WKaQ PLOOeQLa. HRZeYeU, WKLV LV PaLQO\ fRU VLPSOLcLW\; LW VeePV OLNeO\ WKaW VLPLOaU SRLQWV               
aOVR aSSO\ RQ WKe ORQgeU WLPeVcaOe (bXW ZLWK WKe deWaLOV Rf WKe e[SecWed ORQgeU-WeUP beQefLWV               
becRPLQg VXbVWaQWLaOO\ PRUe cRPSOLcaWed RQ WKaW ORQgeU WLPeVcaOe). 

TR Vee WKaW SKLOaQWKURS\ LV LQeVVeQWLaO WR VWURQg ORQgWeUPLVP, VXSSRVe WKaW AdaP LV a \RXQg               
gUadXaWe cKRRVLQg KLV caUeeU SaWK. He caQ cKRRVe WR WUaLQ eLWKeU aV a deYeORSPeQW ecRQRPLVW,               
RU aV aQ AI VafeW\ UeVeaUcKeU. WKLOe WKeUe aUe dLffeUeQceV beWZeeQ AdaP¶V decLVLRQ cRQWe[W              
aQd SKLYaQL¶V, WKeUe aUe aOVR LPSRUWaQW VLPLOaULWLeV. IQ SaUWLcXOaU, WKe cRQVLdeUaWLRQV WKaW            
PLgKW PaNe LW beWWeU (LQ e[SecWaWLRQ) fRU SKLYaQL WR fXQd AI VafeW\ UaWKeU WKaQ deYeORSLQg               
ZRUOd SRYeUW\ UedXcWLRQ VLPLOaUO\ PLgKW PaNe LW beWWeU (LQ e[SecWaWLRQ) fRU AdaP WR WUaLQ aV               
aQ AI VafeW\ UeVeaUcKeU UaWKeU WKaQ aV a deYeORSPeQW ecRQRPLVW. 

 

6. DHRQWLF VWURQJ ORQJWHUPLVP 

LeW XV UeWXUQ QRZ WR WKe decLVLRQ cRQWe[W Rf a SKLOaQWKURSLVW ZKR LV µcaXVe-QeXWUaO¶ aW OeaVW LQ                 
WKe OLPLWed VeQVe WKaW WKe UaQge Rf RSWLRQV aYaLOabOe WR KeU LV QRW UeVWULcWed aV WR caXVe aUea                  
(ZKeWKeU RU QRW ​her aim ​LQcOXdeV caXVe-QeXWUaOLW\). 

IQ VecWLRQ 2.1, Ze dLVWLQgXLVKed beWZeeQ a[LRORgLcaO VWURQg ORQgWeUPLVP aQd deRQWLc VWURQg            
ORQgWeUPLVP. RecaOO: 

A[LRORJLFaO VWURQJ ORQJWHUPLVP (AL)​: IQ a ZLde cOaVV Rf decLVLRQ VLWXaWLRQV, WKe            
RSWLRQ WKaW LV ​ex ante ​beVW LV cRQWaLQed LQ a faLUO\ VPaOO VXbVeW Rf RSWLRQV ZKRVe ​ex                 
ante ​effecWV RQ WKe YeU\ ORQg-UXQ fXWXUe aUe beVW. 

DHRQWLF VWURQJ ORQJWHUPLVP (DL​): IQ a ZLde cOaVV Rf decLVLRQ VLWXaWLRQV, WKe RSWLRQ             
RQe RXgKW, e[ aQWe, WR cKRRVe LV cRQWaLQed LQ a faLUO\ VPaOO VXbVeW Rf RSWLRQ ZKRVe ​ex                 
ante ​effecWV RQ WKe YeU\ ORQg-UXQ fXWXUe aUe beVW. 

SR faU, RXU dLVcXVVLRQ KaV fRcXVVed e[cOXVLYeO\ RQ WKe caVe fRU a[LRORgLcaO VWURQg             
ORQgWeUPLVP. TKLV VXffLceV fRU WKe aQaO\VLV Rf SKLYaQL¶V decLVLRQ cRQWe[W, VLQce (b\            
VWLSXOaWLRQ) ​her aim ​ZaV VLPSO\ WR Pa[LPLVe WKe gRRd. GLYeQ WKaW aLP, LQVWUXPeQWaO             
UaWLRQaOLW\ UeTXLUeV SKLYaQL WR VeOecW WKe PRVW ORQg-WeUP beQefLcLaO RSWLRQ, Lf a[LRORgLcaO            
VWURQg ORQgWeUPLVP LV WUXe. 

 



 

HRZeYeU, LQ RWKeU decLVLRQ cRQWe[WV, LW cRXOd KaSSeQ WKaW (b\ WKe OLgKWV Rf a              
QRQ-cRQVeTXeQWLaOLVW PRUaO WKeRU\) deRQWLc VWURQg ORQgWeUPLVP LV faOVe, eYeQ Lf a[LRORgLcaO           
VWURQg ORQgWeUPLVP LV WUXe. MRVW UeOeYaQWO\, LW VeePV WKLV cRXOd KaSSeQ Lf WKeUe LV aQ               
ageQW-UeOeYaQW SUeURgaWLYe VXcK WKaW WKeUe LV QR PRUaO RbOLgaWLRQ WR cKRRVe a ³ORQgWeUPLVW             
RSWLRQ´, RQ WKe gURXQdV WKaW a SeUPLVVLbOe SeUVRQaO SRLQW Rf YLeZ SOaceV VLgQLfLcaQWO\ KLgKeU              
YaOXe RQ VRPe VKRUW-WeUPLVW RSWLRQ.  IV WKLV VeePLQg YeULdLcaO? 33

AQ aUgXPeQW fRU deRQWLc VWURQg ORQgWeUPLVP cRXOd be eLWKeU LQdLUecW (gRLQg YLa a[LRORgLcaO             
VWURQg ORQgWeUPLVP ​en route WR a deRQWLc ORQgWeUPLVW cRQcOXVLRQ), RU dLUecW. We ZLOO RXWOLQe              
aQ aUgXPeQW Rf WKe LQdLUecW W\Se. TKe LQYeVWLgaWLRQ Rf ZKeWKeU RU QRW WKeUe LV aQ\ VRXQd dLUecW                 
aUgXPeQW fRU deRQWLc VWURQg ORQgWeUPLVP LV be\RQd WKe VcRSe Rf WKLV SaSeU. 

TKe LQdLUecW aUgXPeQW Ze SURSRVe LV ​the stakes-sensitivit\ argument ​: 
(P1) IQ decLVLRQ cRQWe[W C, WKe RSWLRQV WKaW aUe beVW fRU WKe YeU\ ORQg-UXQ fXWXUe aUe                
enormousl\ ​beWWeU RYeUaOO, LQ SXUeO\ a[LRORgLcaO WeUPV, WKaQ eYeQ WKe RSWLRQV WKaW aUe             
YeU\ beVW fRU WKe VKRUW UXQ. ​(Large-margin axiological strong longtermism) 

(P2) WKeQ WKe a[LRORgLcaO VWaNeV aUe YeU\ KLgK, QRQ-cRQVeTXeQWLaOLVW cRQVWUaLQWV aQd           
SUeURgaWLYeV WeQd WR be RXWZeLgKed, VR WKaW ZKaW RQe RXgKW WR dR LV VLPSO\ ZKLcKeYeU               
RSWLRQ LV beVW. 

(C) IQ C, RQe RXgKW WR SUefeU WKe RSWLRQV WKaW aUe beVW fRU WKe ORQg-UXQ fXWXUe RYeU                 
WKRVe WKaW aUe beVW fRU WKe VKRUW UXQ. 

(P1) gReV LPSRUWaQWO\ be\RQd a[LRORgLcaO VWURQg ORQgWeUPLVP aV Ze KaYe fRUPXOaWed WKe            
OaWWeU. HRZeYeU, deSeQdLQg RQ e[acWO\ ZKLcK aUe WKe PRVW SOaXVLbOe VeWV Rf QXPbeUV fRU RXU               
e[aPSOeV, (P1) LV aUgXabO\ VXSSRUWed b\ WKe VaPe e[aPSOeV WKaW Ze KaYe XVed WR VXSSRUW               
a[LRORgLcaO VWURQg ORQgWeUPLVP (VecWLRQ 3). IQ WKe cRQWe[W Rf WKRVe e[aPSOeV, UecaOO, Ze             
VXggeVWed WKaW SaUWLcXOaU ORQgWeUPLVW LQWeUYeQWLRQV SOaXVLbO\ geQeUaWed X WLPeV aV PXcK gRRd            
(UeOaWLYe WR µbXVLQeVV aV XVXaO¶) aV WKe beVW aWWaLQabOe VKRUW-WeUP gRRd. 

(P2) deVeUYeV PRUe dLVcXVVLRQ. CaOO QRQ-cRQVeTXeQWLaOLVW YLeZV WKaW eQdRUVe P2          
stakes-sensitive non-consequentialism ​. ((P2) LV Rf cRXUVe WULYLaOO\ WUXe accRUdLQg WR          
cRQVeTXeQWLaOLVP.) 

TKaW WKe QRQ-cRQVeTXeQWLaOLVW YLeZ VKRXOd be VWaNeV-VeQVLWLYe LV YeU\ SOaXVLbOe, LQWXLWLYeO\.           
TKe OacN Rf VWaNeV-VeQVLWLYLW\ LV a cRPPRQ RbMecWLRQ WR KaQW'V QRWRULRXV YLeZ WKaW WKaW eYeQ Lf                
a fULeQd'V OLfe deSeQdV RQ LW, RQe VKRXOd QRW WeOO a OLe (KaQW, 1996). NageO (1978) RbVeUYeV WKaW                  
SXbOLc PRUaOLW\ WeQdV WR be PRUe cRQVeTXeQWLaOLVW LQ cKaUacWeU WKaQ SULYaWe PRUaOLW\; RQe             
QaWXUaO SaUWLaO e[SOaQaWLRQ fRU WKLV (WKRXgK QRW WKe RQe ePSKaVLVed b\ NageO KLPVeOf) LV WKaW               
LQ SXbOLc cRQWe[WV (VXcK aV gRYeUQPeQWaO SROLc\ decLVLRQV), WKe a[LRORgLcaO VWaNeV WeQd WR be              
KLgKeU. 

33 SLPLOaU cRQVLdeUaWLRQV aSSO\ WR WKe LVVXe Rf cRQVWUaLQWV, bXW SUeURgaWLYeV aUe WKe PRUe VaOLeQW deSaUWXUe fURP                 
cRQVeTXeQWLaOLVP LQ WKe SUeVeQW cRQWe[W. 

 



 

FXUWKeU, ​LQ µePeUgeQc\ VLWXaWLRQ¶ VLWXaWLRQV OLNe ZaUWLPe, a[LRORgLcaO cRQVLdeUaWLRQV RXWZeLgK          
QRQ-cRQVeTXeQWLaOLVW cRQVLdeUaWLRQV (aW OeaVW fRU WKRVe fLgKWLQg a MXVW ZaU). CRQVLdeU, fRU            
e[aPSOe, WKe LQWXLWLRQV WKaW RQe ZRXOd KaYe ZLWK UeVSecW WR KRZ RQe VKRXOd acW Lf RQe OLYed LQ                  
BULWaLQ dXULQg WRUOd WaU II. IW¶V YeU\ LQWXLWLYe WKaW, LQ WKaW VLWXaWLRQ, WKaW RQe LV PRUaOO\                
RbOLgaWed WR PaNe VLgQLfLcaQW VacULfLceV fRU WKe gUeaWeU gRRd WKaW ZRXOd QRW QRUPaOO\ be              
UeTXLUed, VXcK aV b\ OLYLQg faU PRUe fUXgaOO\, VeSaUaWLQg RQeVeOf fURP RQe¶V faPLO\, aQd WaNLQg               
VLgQLfLcaQW ULVNV WR RQe¶V RZQ OLfe ² aQd WKLV becaXVe WKe a[LRORgLcaO VWaNeV aUe VR KLgK. 

We fRUeVee fRXU OLQeV Rf UeVLVWaQce WR (P2). 

FLUVW, RQe cRXOd UeMecW WKe Ldea Rf µWKe gRRd¶ aOWRgeWKeU (TKRPVRQ 2008). OQ WKLV YLeZ, WKeUe                
LV VLPSO\ QR VXcK WKLQg aV a[LRORg\. IW¶V cOeaU WKaW RXU aUgXPeQW ZRXOd QRW be UeOeYaQW WR                 
WKRVe ZKR KROd VXcK YLeZV. BXW VXcK YLeZV KaYe RWKeU SURbOePV, VXcK aV KRZ WR e[SOaLQ WKe                 
facW WKaW, LQ caVeV ZKeUe WKeUe LV a KXge aPRXQW aW VWaNe, VXcK aV dXULQg ZaUWLPe, RUdLQaU\                 
SUeURgaWLYeV geW RYeUULddeQ. IW VeePV OLNeO\ WR XV WKaW aQ\ VXcK e[SOaQaWLRQ ZLOO UeVXOW LQ               
VLPLOaU cRQcOXVLRQV WR WKRVe Ze KaYe dUaZQ, YLa VLPLOaU aUgXPeQWV. 

SecRQd, RQe PLgKW acceSW WKaW WKe VWaNeV cRXOd be RXWZeLgKed b\ a[LRORgLcaO cRQVLdeUaWLRQV,             
bXW cOaLP WKaW, fRU decLVLRQ-PaNeUV aOLYe WRda\, WKe VWaNeV aUeQ¶W KLgK eQRXgK. HRZeYeU,             
WKRXgK Ze caQ¶W UXOe WKLV SRVLWLRQ RXW, Ze fLQd LW LPSOaXVLbOe. We aUgXed abRYe WKaW WKe VWaNeV                 
LQ TXeVWLRQ aUe e[WUePeO\ OaUge: WKaW, eYeQ XQdeU TXLWe cRQVeUYaWLYe aVVXPSWLRQV, b\ dRQaWLQg             
KaOf WKeLU LQcRPe, a PLddOe-cOaVV PePbeU Rf aQ affOXeQW cRXQWU\ cRXOd dR aV PXcK gRRd aV                
VaYLQg PLOOLRQV Rf OLYeV. IW ZRXOd be XQLQWXLWLYe (aQd VXVSLcLRXVO\ cRQYeQLeQW) Lf VWaNeV WKLV              
OaUge ZeUe XQabOe WR RXWZeLgK WKe SeUVRQaO SUeURgaWLYe WR VSeQd RQ caXVeV WKaW aUe VSecLaOO\               
faYRXUed b\ RQe¶V SeUVRQaO SRLQW Rf YLeZ. 

TKLUd, RQe PLgKW KROd WKaW VRPe SUeURgaWLYeV aUe abVROXWe: WKe\ caQQRW be RYeUULddeQ, QR              
PaWWeU ZKaW WKe cRQVeTXeQceV. AbVROXWLVW YLeZV WeQd QRW WR be YeU\ SOaXVLbOe, aQd KaYe feZ               
adKeUeQWV. (IQ WKe caVe Rf cRQVWUaLQWV aV RSSRVed WR SUeURgaWLYeV, fRU LQVWaQce, feZ SeRSOe              
VKaUe KaQW¶V YLeZ WKaW eYeQ ZKeQ aQ LQQRceQW OLfe deSeQdV RQ LW, RQe VKRXOd QRW WeOO a OLe eYeQ                   
WR aQ LQWeQdLQg PXUdeUeU.) HRZeYeU, fRU RXU SXUSRVeV, eYeQ Lf WKe QRQ-cRQVeTXeQWLaOLVW LV             
abVROXWLVW ZLWK UeVSecW WR VRPe SUeURgaWLYeV, RXU aUgXPeQW ZLOO PRVW OLNeO\ VWLOO gR WKURXgK              
fRU PRVW decLVLRQ VLWXaWLRQV. TKLV LV becaXVe, fRU PRVW decLVLRQ-PaNeUV, WKe caVe fRU VWURQg              
ORQgWeUPLVP dReV QRW LQYROYe RU aW OeaVW dReV QRW UeO\ RQ WKe e[LVWeQce Rf e[WUaRUdLQaULO\               
dePaQdLQg RSWLRQV. PeUKaSV, QR PaWWeU KRZ gUeaW WKe VWaNeV, RQe LV QeYeU UeTXLUed WR gLYe XS                
RQe¶V RZQ OLfe, RU WKaW Rf RQe¶V RZQ cKLOd, aQd SeUKaSV RQe LV QeYeU UeTXLUed WR UedXce RQeVeOf                  
fURP a WeVWeUQ VWaQdaUd Rf OLYLQg WR aQ aOORZaQce Rf $2 SeU da\. BXW, fRU WKe YaVW PaMRULW\ Rf                   
decLVLRQ-PaNeUV, LQ WKe YaVW PaMRULW\ Rf decLVLRQ-VLWXaWLRQV, WKeVe ZLOO QRW be WKe cKRLceV aW              
KaQd. IQVWead, WKe cKRLce ZLOO be ZKeWKeU WR VZLWcK caUeeU SaWKV, RU OLYe VRPeZKaW PRUe               
fUXgaOO\, RU ZKeUe WR dRQaWe a VSecLfLed aPRXQW Rf QRQ-QeceVVaU\ LQcRPe, LQ RUdeU WR WU\ WR                
SRVLWLYeO\ LQfOXeQce WKe ORQg-UXQ fXWXUe. EYeQ Lf RQe LV V\PSaWKeWLc WR abVROXWLVP abRXW VRPe              
VacULfLceV, LW¶V YeU\ LPSOaXVLbOe WR be abVROXWLVW abRXW WKeVe cRPSaUaWLYeO\ PLQRU VRUWV Rf             
VacULfLceV (MacAVNLOO, MRgeQVeQ, aQd OUd 2018).  

 



 

FLQaOO\, aQd PRVW SOaXVLbO\, RQe PLgKW KROd WKaW RQO\ VRPe VRUWV Rf a[LRORgLcaO cRQVLdeUaWLRQV              
aUe UeOeYaQW WR deWeUPLQLQg ZKaW Ze RXgKW WR dR, aQd WKaW RQce Ze PaNe WKLV dLVWLQcWLRQ WKe                 
cRUe Rf RXU aUgXPeQW faOWeUV. We¶OO dLVcXVV WZR Za\V LQ ZKLcK RQe cRXOd XVe WKLV Ldea WR                 
UeMecW RXU aUgXPeQW. 

FLUVW, RQe PLgKW WaNe a QRQ-aggUegaWLRQLVW YLeZ, aQd WKLQN WKaW cRPSaUaWLYeO\ VPaOO beQefLWV             
aUe QRW UeOeYaQW WR deWeUPLQLQg ZKaW RQe RXgKW WR dR. TKLV LV WKe OLQe Rf WKRXgKW WKaW Ze                  
dLVcXVVed LQ VecWLRQ 4.3 abRYe, UeaSSeaULQg KeUe LQ LWV SURSeU SOace.  

SecRQd, RQe PLgKW WKLQN WKaW a[LRORgLcaO cRQVLdeUaWLRQV caQQRW RXWZeLgK         
QRQ-cRQVeTXeQWLaOLVW cRQVLdeUaWLRQV ZKeQ (aV KeUe; cf. VecWLRQ 4.1) WKe a[LRORgLcaO          
cRQVLdeUaWLRQV LQYROYe aOWeULQg WKe LdeQWLWLeV Rf ZKR cRPeV LQWR e[LVWeQce.  

HRZeYeU, bRWK OLQeV Rf UeVSRQVe KaYe VLgQLfLcaQW SURbOePV, aV WKe\ ZRXOd SURYe WRR PXcK.  

LeW¶V fLUVW cRQVLdeU WKe QRQ-aggUegaWLRQLVW ​UeVSRQVe. CRQVLdeU WKe e[aPSOe Rf VRPeRQe aOLYe            
LQ BULWaLQ dXULQg WWII, aQd cRQVLdeULQg ZKeWKeU RU QRW WR fLgKW; RU cRQVLdeU VRPeRQe              
debaWLQg ZKeWKeU WR YRWe LQ WKeLU cRXQWU\¶V geQeUaO eOecWLRQ; RU VRPeRQe ZKR LV decLdLQg              
ZKeWKeU WR MRLQ aQ LPSRUWaQW SROLWLcaO SURWeVW; RU VRPeRQe ZKR LV UedXcLQg WKeLU caUbRQ              
fRRWSULQW. IQ eacK caVe, WKe ​ex ante beQefLWV WR aQ\ SaUWLcXOaU RWKeU SeUVRQ aUe WLQ\. BXW LQ aW                  
OeaVW VRPe VXcK caVeV, LW¶V cOeaU WKaW WKe SeUVRQ LV TXeVWLRQ LV RbOLgaWed WR XQdeUWaNe WKe                
UeOeYaQW acWLRQ.   34

SecRQd, cRQVLdeU WKe QRQ-LdeQWLW\ UeVSRQVe. COLPaWe cKaQge ZLOO agaLQ VeUYe aV a XVefXO             
e[aPSOe. IW¶V cOeaU WKaW gRYeUQPeQWV (aW OeaVW) RXgKW WR WaNe VLgQLfLcaQW acWLRQ WR fLgKW cOLPaWe               
cKaQge. BXW aQ\ SROLc\ deVLgQed WR PLWLgaWe cOLPaWe cKaQge ZLOO affecW WKe LdeQWLWLeV Rf WKRVe               
ZKR aUe WR cRPe. TKeUefRUe, WKe QRQ-LdeQWLW\ UeVSRQVe ZRXOd UeTXLUe UeMecWLQg WKe Ldea WKaW              
WKe gRYeUQPeQW LV eYeU XQdeU aQ RbOLgaWLRQ WR WaNe VLgQLfLcaQW acWLRQ WR fLgKW cOLPaWe cKaQge.               
TKaW LV cOeaUO\ ZURQg. 

IQ geQeUaO, LW VeePV WR XV WKaW WKe µcRPPRQ-VeQVe¶ YLeZ RQ WKeVe PaWWeUV LV WKaW Ze VKRXOd                 
caUe abRXW WKe ORQg-WeUP fXWXUe WR a VLgQLfLcaQW degUee, bXW QRW WR aQ RYeUZKeOPLQg degUee.               
BRWK UeVSRQVeV WR RXU aUgXPeQW aYRLd WKe OaWWeU LPSOLcaWLRQ, bXW RQO\ aW WKe cRVW Rf WeOOLQg XV                 
WKaW Ze aUe eVVeQWLaOO\ ​never ​RbOLgaWed WR eQVXUe WKaW WKe ORQg-UXQ fXWXUe gReV ZeOO. We fLQd                
WKLV LPSOLcaWLRQ WR be a VWURQg UeaVRQ WR UeMecW WKe UeVSRQVeV. We ZLOO QRW KeUe WaNe XS WKe                  
TXeVWLRQ Rf SUecLVeO\ KRZ WKe YLeZV LQ TXeVWLRQ PLgKW aYRLd WKeVe LPSOaXVLbOe cRVWV; Ze              
VLPSO\ QRWe WKaW LW LV aQ adeTXac\ cRQVWUaLQW WKaW WKe\ dR VR VRPeKRZ, aQd WKaW ZKaWeYeU                
PRYeV WKe\ PaNe LQ RUdeU WR dR VR, WKe VaPe PRYeV aUe OLNeO\ WR UeQdeU P2 WUXe fRU WKe                   
SXUSRVeV Rf RXU aUgXPeQW. 

34 IQ addLWLRQ, WKe VPaOO beQefLWV UeVSRQVe ZRXOd cUeaWe a VWaUN dLYLVLRQ beWZeeQ ZKaW Ze aV a VRcLeW\ RXgKW WR                    
dR, aQd ZKaW Ze aV LQdLYLdXaOV RXgKW WR dR. TKRXgK aQ\ LQdLYLdXaO acWLRQ PLgKW KaYe a YeU\ VPaOO LPSacW RQ WKe                     
ORQg-UXQ fXWXUe, aV a VRcLeW\ Ze cRXOd cROOecWLYeO\ KaYe a VLgQLfLcaQW LQfOXeQce. TKRVe ZKR eQdRUVe WKe VPaOO                 
beQefLWV UeVSRQVe ZRXOd WKeUefRUe KaYe WR cOaLP WKaW, WKRXgK aV a VRcLeW\ Ze RXgKW WR fRcXV RQ LPSURYLQg WKe                   
ORQg-UXQ fXWXUe, WKLV LV QRW WUXe fRU aQ\ LQdLYLdXaO cRQVWLWXeQW Rf WKaW VRcLeW\. FRU VRPe dLVcXVVLRQ Rf WKe geQeUaO                   
SKeQRPeQRQ Rf VXcK ³eacK-Ze dLOePPaV´, Vee (PaUfLW 1984, SS.91-2). TePNLQ (2012, SS.85-95) dLVcXVVeV VXcK              
dLOePPaV VSecLfLcaOO\ LQ WKe cRQWe[W Rf QRQ-aggUegaWLRQLVW PRUaO YLeZV. 

 



 

TKe deRQWLc ORQgWeUPLVW cOaLP LV LQdeed VXUSULVLQg. HRZeYeU, Ze VXbPLW WKaW WKLV LV becaXVe              
Rf VXUSULVLQg ePSLULcaO facWV (QaPeO\ WKe VKeeU VL]e Rf WKe fXWXUe aQd WKe facW WKaW Ze caQ, LQ                  
e[SecWaWLRQ, WaNe acWLRQV WR VLgQLfLcaQWO\ LPSURYe LW), UaWKeU WKaQ VRPe SURbOeP ZLWK WKe             
XQdeUO\LQg QRUPaWLYe PRWLYaWLRQ. 

 

7. SXPPaU\ aQG FRQFOXVLRQV 

GLYeQ WKe VL]e Rf WKe fXWXUe aQd WKe aVVXPSWLRQ WKaW aOO cRQVeTXeQceV PaWWeU eTXaOO\, LW               
becRPeV aW OeaVW SOaXVLbOe WKaW WKe beVW RSWLRQV aUe geQeUaOO\ beVW becaXVe Rf WKeLU effecWV RQ                
WKe cRXUVe Rf WKe YeU\ ORQg-UXQ fXWXUe, aQd QRW becaXVe Rf WKeLU PRUe LPPedLaWe effecWV. TKLV                
SaSeU KaV fRUPXOaWed aQd dLVcXVVed a WKeVLV ² a[LRORgLcaO VWURQg ORQgWeUPLVP ² aLPed aW              
caSWXULQg WKaW WKRXgKW. 

A[LRORgLcaO VWURQg ORQgWeUPLVP ZRXOd be faOVe LQ a ZRUOd WKaW Kad VXffLcLeQWO\ ZeaN caXVaO              
cRQQecWLRQV beWZeeQ WKe QeaU aQd WKe dLVWaQW fXWXUe, VR WKaW LW ZaV VLPSO\ LQWUacWabOe WR               
VLgQLfLcaQWO\ LQfOXeQce WKe cRXUVe Rf WKe YeU\ ORQg-UXQ fXWXUe. HRZeYeU, Ze KaYe aUgXed, b\              
addXcLQg VeYeUaO e[aPSOeV, WKaW WKe decLVLRQ cRQWe[W Ze fLQd RXUVeOYeV LQ WRda\ (aW OeaVW)              
dReV QRW KaYe WKLV feaWXUe. 

We SUeVeQWed RXU ceQWUaO caVe LQ WeUPV Rf (L) a WRWaO XWLOLWaULaQ a[LRORg\ aQd (LL) aQ e[SecWed                 
XWLOLW\ WUeaWPeQW Rf decLVLRQ-PaNLQg XQdeU XQceUWaLQW\. HRZeYeU, Ze aUgXed (LQ VecWLRQ 4)            
WKaW SOaXVLbOe deYLaWLRQV fURP eLWKeU RU bRWK Rf WKeVe WKeVeV dR QRW XQdeUPLQe WKe cRUe               
aUgXPeQW. 

TKLV SaSeU PaLQO\ fRcXVVed RQ WKe decLVLRQ cRQWe[W Rf a caXVe-QeXWUaO SKLOaQWKURSLVW.            
HRZeYeU, Ze aOVR aUgXed WKaW LQVRfaU aV VWURQg ORQgWeUPLVP (a[LRORgLcaO RU deRQWLc) LV WUXe Rf               
WKaW decLVLRQ cRQWe[W, LW LV aOVR SOaXVLbOe fRU decLVLRQ cRQWe[WV WKaW dR QRW LQYROYe              
caXVe-QeXWUaOLW\, aQd fRU decLVLRQ cRQWe[WV WKaW LQYROYe KRZ WR VSeQd (Va\) WLPe UaWKeU WKaQ              
PRQe\. 

IQ addLWLRQ WR a[LRORgLcaO VWURQg ORQgWeUPLVP, Ze aUe aOVR LQWeUeVWed LQ WKe cRXQWeUSaUW             
deRQWLc TXeVWLRQ: URXgKO\, WKaW Rf ZKeWKeU aQd ZKeQ ​what one ought to do ​LV deWeUPLQed               
SULPaULO\ b\ cRQVLdeUaWLRQV Rf effecWV RQ WKe YeU\ ORQg-WeUP fXWXUe. We aUgXed WKaW VRPe              
VXcK deRQWLc ORQgWeUPLVW cOaLP ZLOO RfWeQ be WUXe, RQ WKe gURXQdV WKaW (1) a[LRORgLcaO VWURQg               
ORQgWeUPLVP LV WUXe ​b\ a large margin​, aQd (2) a SOaXVLbOe QRQ-cRQVeTXeQWLaOLVW WKeRU\ KaV WR               
be VeQVLWLYe WR WKe a[LRORgLcaO VWaNeV, becRPLQg PRUe cRQVeTXeQWLaOLVW LQ RXWSXW aV WKe             
a[LRORgLcaO VWaNeV geW KLgKeU. 
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