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AEVWUDFW

OQWaUiR¶V aggUegaWe e[WUacWiYe aQd agUicXOWXUaO iQdXVWUieV aUe iQYaOXabOe WR Whe daiO\ OiYeV

Rf aOO OQWaUiaQV. DeVSiWe a UecRgQi]ed Qeed fRU Whe VXVWaiQabiOiW\ Rf bRWh iQdXVWUieV, diUecW

cRPSeWiWiRQ iV cUeaWed ZheUeiQ WheVe UeVRXUceV RYeUOaS RfWeQ cUeaWiQg WeQViRQ aQd SXbOic

RSSRViWiRQ WR e[WUacWiYe acWiYiW\. TheUe iV a gURZiQg Qeed WR eQVXUe Whe cRe[iVWeQce Rf e[WUacWiYe

aQd agUicXOWXUaO acWiYiWieV aV OQWaUiR¶V gURZiQg SRSXOaWiRQ SOaceV iQcUeaViQg SUeVVXUe RQ bRWh

iQdXVWUieV. TR eQVXUe WhaW bRWh iQdXVWUieV caQ RSeUaWe iQ cORVe adjaceQc\ fRU Whe ORQg WeUP, iW iV

iPSeUaWiYe WR XQdeUVWaQd Whe XQdeUO\iQg cRQceUQV Rf VWaNehROdeUV aQd WR deYeORS VWUaWegieV WR

iPSURYe QeighbRXUO\ UeOaWiRQV. ThiV UeVeaUch SURjecW e[aPiQeV aggUegaWe e[WUacWiRQ OiceQVe

aSSOicaWiRQ aSSeaOV heaUd befRUe OQWaUiR¶V LRcaO POaQQiQg ASSeaOV TUibXQaO (LPAT) fURP 2015

WR SUeVeQW da\ WR ideQWif\ Whe SeUceiYed iPSacWV RQ agUicXOWXUaO SURdXcWiRQ. BeVW SUacWiceV aUe

fXUWheU ideQWified WR aVViVW iQ aOOeYiaWiQg WeQViRQV beWZeeQ Whe WZR iQdXVWUieV aQd WR iPSURYe Whe

SOaQQiQg SURceVV.
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AFNQRZOHGJHPHQWV

IW iV difficXOW WR SURSeUO\ deVcUibe iQ ZRUdV Whe aSSUeciaWiRQ I haYe fRU Whe gXidaQce P\

adYiVRU DU. Wa\Qe CaOdZeOO haV SURYided. I OefW eYeU\ PeeWiQg aQd iQWeUacWiRQ fiOOed ZiWh SaVViRQ

aQd ZiWh UeigQiWed PRWiYaWiRQ WR cRQWiQXe e[SaQdiQg P\ hRUi]RQV. IW ZaV a UeVXOW Rf hiV beOief iQ

P\ abiOiW\ WhaW I e[SeUieQced Whe RSSRUWXQiWieV I haYe RYeU Whe SaVW WZR \eaUV. I aP fRUeYeU

gUaWefXO. The iPSacW WhiV e[SeUieQce haV had RQ P\ Oife iV eWeUQaOO\ SRViWiYe.

I ZRXOd aOVR OiNe WR e[SUeVV PaQ\ WhaQNV WR P\ cROOeagXe, SaUah PaUiVh, fRU cheeUiQg Pe

RQ aQd eQcRXUagiQg Pe WR NeeS gRiQg ZheQ iW ZaV haUd WR Vee Whe fiQiVh OiQe.  FRU aOO Rf Whe

OaXghV aQd UeaVVXUaQce Vhe SURYided, I aP WhaQNfXO. I aOVR e[WeQd a ORYiQg WhaQNV WR P\ MRP fRU

beiQg aQ abVROXWe chaPSiRQ behiQd Whe VceQeV aQd fRU aOZa\V VXSSRUWiQg Pe (eYeQ fRU Whe

VPaOOeVW Rf accRPSOiVhPeQWV).

WiWhRXW aOO Rf WheVe iQdiYidXaOV, WhiV ZRXOd QRW be SRVVibOe.
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1.0 IQWURGXFWLRQ DQG BDFNJURXQG:
AggUegaWe UeVRXUceV aUe fXQdaPeQWaO WR Whe OiYeV Rf aOO OQWaUiaQV. AggUegaWe PaWeUiaOV

aUe XWiOi]ed WR cRQVWUXcW aQd PaiQWaiQ aOPRVW aOO Rf Whe iQfUaVWUXcWXUe WhaW PaQ\ UeO\ RQ da\ WR

da\, iQcOXdiQg highZa\V, bUidgeV, aQd VeZeUV (BiQVWRcN & CaUWeU-WhiWQe\, 2011; The OQWaUiR

AggUegaWe ReVRXUceV CRUSRUaWiRQ [TOARC], 2019). The QeceVViW\ Rf aggUegaWe UeVRXUceV WR Oife

iQ OQWaUiR caQQRW be XQdeUVWaWed. IQ OQWaUiR, Whe aggUegaWe iQdXVWU\ iV eVWiPaWed WR cRQWUibXWe

$1.6 biOOiRQ Rf GURVV DRPeVWic PURdXcW (GDP) WR Whe SURYiQciaO ecRQRP\ (MHBC POaQQiQg,

2015). LRcaOO\ e[WUacWed aggUegaWe SURdXcWV VXSSRUW OQWaUiR¶V $37 biOORQ cRQVWUXcWiRQ iQdXVWU\

aQd ePSOR\V PRUe WhaQ 292,000 SeRSOe. AddiWiRQaOO\, Whe aggUegaWe e[WUacWiRQ iQdXVWU\ iWVeOf

ePSOR\V aSSUR[iPaWeO\ 41,000 SeRSOe iQ OQWaUiR. 

AggUegaWe SURdXcWiRQ haV a diUecW UeOaWiRQVhiS WR Whe heaOWh Rf OQWaUiR¶V ecRQRP\.

MHBC POaQQiQg (2015) iQdicaWe WhaW iQ faYRXUabOe ecRQRPic cRQdiWiRQV, e[WUacWiRQ YROXPeV

WeQd WR be UeOaWiYeO\ high aQd iQ SeUiRdV Rf ecRQRPic decOiQe SURdXcWiRQ dURSV accRUdiQgO\.

OQWaUiR UeVideQWV cRQVXPe aSSUR[iPaWeO\ 14 WRQQeV Rf aggUegaWe SeU caSiWa, aQQXaOO\ (MHBC

POaQQiQg, 2015). The cRQVXPSWiRQ Rf aggUegaWe SURdXcW iQ OQWaUiR aORQe RccXUV aW higheU UaWeV

WhaQ PRVW deYeORSed cRXQWUieV (AWOXV GURXS EcRQRPic CRQVXOWiQg, 2009). ThiV iV UefOecWiYe Rf

Whe SURYiQce¶V UaSidO\ gURZiQg SRSXOaWiRQ aQd Whe UeVXOWaQW Qeed fRU deYeORSPeQW, aPRQg RWheU

facWRUV. WiWh a SUedicWed SRSXOaWiRQ Rf 15-20 PiOOiRQ b\ 2036, OQWaUiR¶V bXiOW eQYiURQPeQW PXVW

be accRUdiQgO\ deYeORSed, WheUeb\ QeceVViWaWiQg Whe Qeed fRU iQcUeaVed e[WUacWiRQ Rf aggUegaWe

UeVRXUceV (BiQVWRcN & CaUWeU-WhiWQe\, 2011). The GRYeUQPeQW Rf OQWaUiR haV e[SUeVVed a

VWURQg iQWeUeVW iQ XWiOi]iQg a VXSSO\ Rf aggUegaWe PaWeUiaOV WhaW iV cORVe-WR-PaUNeW (MHBC

POaQQiQg, 2015). AV Whe gUeaWeVW e[SaQViRQ iV aQWiciSaWed WR RccXU ZiWhiQ VRXWheUQ OQWaUiR¶V
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GUeaWeU TRURQWR AUea (GTA), iW iV QeceVVaU\ WhaW a VXSSO\ Rf aggUegaWe PaWeUiaO be UeadiO\

aYaiOabOe iQ Whe VXUURXQdiQg aUeaV. XQWiO aOWeUQaWiYeV becRPe PRUe cRPPRQ SUacWice RU feaVibOe.

The GTA XWiOi]eV aSSUR[iPaWeO\ RQe WhiUd Rf aOO aggUegaWe SURdXced iQ OQWaUiR aQQXaOO\

(AWOXV GURXS EcRQRPic CRQVXOWiQg, 2009). MRVW cRPPXQiWieV iQ OQWaUiR cRQVXPe aggUegaWe

UeVRXUceV WhaW haYe beeQ ORcaOO\ e[WUacWed fURP ZiWhiQ WheiU geRgUaShic bRXQdaU\. HRZeYeU, Whe

GTA UeceiYeV aOPRVW haOf Rf iWV aggUegaWe UeVRXUceV fURP QeighbRXUiQg cRPPXQiWieV, cUeaWiQg aQ

iQWeUVecWiRQ beWZeeQ UXUaO aQd XUbaQ OaQd XVe SOaQQiQg iVVXeV (AWOXV GURXS EcRQRPic

CRQVXOWiQg, 2009). RXUaO OQWaUiR RfWeQ VeUYeV aV a SURWecWiYe bRXQdaU\ beWZeeQ deYeORSPeQW

aQd eQYiURQPeQWaO VSace, hRZeYeU UXUaO aUeaV aUe aOVR RfWeQ XWiOi]ed aV SOaceV ZheUe Whe dePaQd

fRU UeVRXUceV caQ be VaWiVfied (VaQ WagQeU, 2016). LaQd XVe cRQfOicW cRQceUQiQg aggUegaWe

UeVRXUceV iV PRVW iQWeQVe iQ Whe GTA UXUaO fUiQge ZheUe high YROXPeV Rf acceVVibOe aggUegaWe

UeVRXUceV e[iVW iQ cORVe SUR[iPiW\ WR a OaUge aQd gURZiQg SRSXOaWiRQ, WheUeb\ iQWeQVif\iQg Whe

cOXVWeUiQg effecW Rf e[WUacWiRQ ViWeV QeaU VRPe Rf OQWaUiR¶V PRVW VeQViWiYe eQYiURQPeQWaO aQd

agUicXOWXUaO feaWXUeV (BiQVWRcN & CaUWeU-WhiWQe\, 2011; ChaPbeUV & AQdeUV SaQdbeUg, 2007a;

MHBC POaQQiQg, 2015). OYeU haOf Rf Whe OaQd iQ aUeaV VXUURXQdiQg Whe GTA iV cRQVideUed WR be

faUPOaQd, aQd 42% Rf Whe OaQd iQ Whe GTA (e[cOXdiQg TRURQWR) iV aOVR faUPed (WaOWRQ, 2003). 

The PURYiQce Rf OQWaUiR accRXQWV fRU RYeU RQe TXaUWeU Rf CaQada¶V faUPV, ZiWh PXch Rf

WhiV OaQd beiQg Rf Whe cRXQWU\¶V higheVW TXaOiW\ (SWaWiVWicV CaQada, 2017; WaOWRQ, 2003). PUiPe

faUPOaQd (i.e. COaVVeV 1, 2, 3) aQd VSeciaOW\ cURSOaQdV, aUe aQ iQcUeaViQgO\ OiPiWed UeVRXUce acURVV

CaQada. Of aOO faUPOaQd iQ CaQada RQO\ 5% iV cRQVideUed WR be SUiPe, ZiWh faUPOaQd iQ ceQWUaO

aQd VRXWheUQ OQWaUiR cRQWUibXWiQg a VigQificaQW SURSRUWiRQ WR WhiV VWaWiVWic (WaOWRQ, 2003). AcURVV

VRXWheUQ OQWaUiR, iW iV eVWiPaWed WhaW 93% Rf high TXaOiW\ aggUegaWe UeVRXUceV WhaW aUe aYaiOabOe
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fRU e[WUacWiRQ e[iVW ZiWhiQ SUiPe agUicXOWXUaO RU VeQViWiYe eQYiURQPeQWaO aUeaV (BiQVWRcN &

CaUWeU-WhiWQe\, 2011; MHBC POaQQiQg, 2015). UQdeU Whe PURYiQciaO PROic\ SWaWePeQW,

aggUegaWe UeVRXUceV aUe SURWecWed WR eQVXUe aYaiOabiOiW\. AV a UeVXOW, a diUecW cRQfOicW beWZeeQ

aggUegaWe PaWeUiaOV aQd SUiPe agUicXOWXUaO OaQd e[iVWV ZheQ Whe WZR UeVRXUceV RYeUOaS (WaOWRQ,

2003). AV Whe SRSXOaWiRQ iQ OQWaUiR cRQWiQXeV WR gURZ, iW iV aQWiciSaWed WhaW Whe cRPSeWiWiRQ

beWZeeQ OaQd XVeV ZiOO be e[aceUbaWed (M. S. WiQfieOd & Ta\ORU, 2005). TheUe iV a gURZiQg Qeed

WR XQdeUVWaQd Whe UeOaWiRQVhiS beWZeeQ Whe WZR XVeV aV Whe\ aUe bRWh eVVeQWiaO WR Oife iQ OQWaUiR.

POaQQiQg fRU Whe ORQg-WeUP VXVWaiQabiOiW\ Rf Whe aggUegaWe iQdXVWU\ iQ OQWaUiR haV

SURgUeVVed fURP a RQce PXQiciSaOO\ Oead SURceVV WR RQe WhaW iV aOPRVW eQWiUeO\ cRQWUROOed b\ Whe

PURYiQce (BaNeU, SOaQ], & SXPPeUYiOOe 2001). IQ OQWaUiR, ORcaO gRYeUQPeQWV RfWeQ face

cRQfOicWiQg SROic\ diUecWiRQ aQd a VWUXggOe WR baOaQce ORcaO YaOXeV RU cRQceUQV ZiWh Whe Qeed fRU

UeVRXUceV (BaNeU eW aO., 2001). AV PXQiciSaO gRYeUQPeQWV haYe beeQ SURgUeVViYeO\ PRYed WR Whe

SeUiSheU\ Rf SOaQQiQg fRU aggUegaWe UeVRXUceV, Whe\ VWiOO UePaiQ UeVSRQVibOe fRU PaQ\ Rf Whe

e[WeUQaOiWieV UeVXOWiQg fURP VXch RSeUaWiRQV. The AVVRciaWiRQ Rf MXQiciSaOiWieV Rf OQWaUiR

(AMO), iQdicaWed iQ 2020 WhaW SURYiQciaO OegiVOaWiRQ SOaceV high SUiRUiW\ RQ Whe ViWiQg Rf

aggUegaWe e[WUacWiRQ ViWeV, PaNiQg iW YeU\ difficXOW fRU SOaQQeUV aQd ORcaO gRYeUQPeQWV WR RSSRVe

WheVe deYeORSPeQWV. ThiV SheQRPeQRQ RfWeQ OeadV WR XQfaYRXUabOe deciViRQV RU cRXQciO

iQdeciViRQ. AV a UeVXOW, aQ iQcUeaViQg QXPbeU Rf caVeV SeUWaiQiQg WR Whe aSSURYaO Rf aggUegaWe

e[WUacWiRQ ViWeV haYe beeQ aSSeaOed aQd heaUd befRUe Whe OQWaUiR MXQiciSaO BRaUd (OMB), QRZ

UecRgQi]ed aV Whe LRcaO POaQQiQg ASSeaU TUibXQaO, RU Whe LPAT (AVVRciaWiRQ Rf MXQiciSaOiWieV Rf

OQWaUiR, 2020; BaNeU eW aO., 2001).
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IQ 2001 BaNeU eW. aO cRQdXcWed a cRQWeQW aQaO\ViV e[SORUiQg aggUegaWe PiQiQg caVeV heaUd

RYeU Whe SeUiRd Rf 25 \eaUV b\ Whe OMB. ReVXOWV fURP Whe VWXd\ iQdicaWe WhaW cRQfOicWV UeOaWed WR

eQYiURQPeQWaO aQd agUicXOWXUaO iPSacW aQd UegXOaWRU\ chaOOeQgeV aUe cRQViVWeQWO\ UeSUeVeQWed iQ

OQWaUiR MXQiciSaO BRaUd heaUiQgV (BaNeU eW aO., 2001). SeQWiPeQWV e[SUeVViQg Whe Qeed fRU a

chaQge iQ OQWaUiR¶V SROiWicaO fUaPeZRUN PaQagiQg WheVe UeVRXUceV haYe beeQ SUeVeQW iQ aYaiOabOe

UeVeaUch ViQce 1979 aQd aUe VWiOO UeOeYaQW WRda\ (YXQdW & MeVVeUVchPidW, 1979). ThiV UeVeaUch

SURjecW iQWeQdV WR e[SaQd RQ Whe BaNeU eW aO. (2001) UeVeaUch SaSeU aQd aQaO\]e OMB/LPAT

deciViRQV fURP 2014 WR SUeVeQW da\. IW iV aQWiciSaWed WhaW UeVXOWV fURP WhiV SURjecW ZiOO aVViVW iQ

ideQWif\iQg beVW SUacWiceV fRU ORcaO gRYeUQPeQWV aQd WR deWeUPiQe cXUUeQW WUeQdV UeOaWiQg WR Whe

cRQWeQWiRQ beWZeeQ SOaQQiQg fRU Whe e[WUacWiRQ Rf aggUegaWe PaWeUiaOV aQd agUicXOWXUaO SURdXcWiRQ

acURVV OQWaUiR.

GRaOV IRU WKH UHVHaUcK
AV Whe UeOaWiRQVhiS beWZeeQ aggUegaWeV aQd agUicXOWXUe cRQWiQXe WR iQWeQVif\, WheUe iV a

Qeed WR XQdeUVWaQd beVW SUacWiceV WhaW caQ be WaNeQ WR PiWigaWe aQd cXVhiRQ SRWeQWiaO iPSacWV aQd

iPSURYe QeighbRXUO\ UeOaWiRQV. WiWh WhiV iQ PiQd, iW ZRXOd be UePiVV WR igQRUe Whe e[WeUQaO

iPSacWV RQ MXQiciSaO GRYeUQPeQWV aQd gURZiQg XQUeVW iQ UXUaO PXQiciSaOiWieV. AV Whe GTA

cRQWiQXeV WR iQcUeaVe aQd SOace gUeaWeU dePaQd RQ iWV UXUaO QeighbRXUV, iW iV e[SecWed WhaW

WeQViRQV beWZeeQ RSeUaWRUV aQd VXUURXQdiQg OaQd XVeV ZiOO Ueach aQ aOO-WiPe high. RecRgQi]iQg

WhaW PaQ\ AggUegaWe LiceQViQg aSSOicaWiRQV UeVXOW iQ aQ LPAT heaUiQg, iW iV Whe gRaO Rf WhiV

UeVeaUch WR XVe SaVW OMB RU LPAT deciViRQV WR e[WUacW aSSOicabOe OeVVRQV WhaW caQ be aSSOied iQ

Whe fieOd. MRUe VSecificaOO\, WhiV UeVeaUch SURjecW iQWeQdV WR e[aPiQe deciViRQV fURP OMB/LPAT

heaUiQgV WR ideQWif\ WUeQdV aQd beVW SUacWiceV (OaWeU defiQed) WR iPSURYe QeighbRXUO\ UeOaWiRQVhiSV
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beWZeeQ aggUegaWe e[WUacWiRQ ViWe aQd SURdXcWiYe faUPOaQdV acURVV OQWaUiR. FXUWheU, Whe UeVXOWV Rf

WhiV UeVeaUch SURjecW ZiOO VeeN WR iPSURYe deciViRQ PaNiQg SURceVVeV aW Whe PXQiciSaO OeYeO,

fRcXViQg RQ Whe Qeed WR baOaQce aggUegaWe e[WUacWiRQ aQd agUicXOWXUaO SURWecWiRQ. ThiV iV iQWeQded

WR eQVXUe Whe ORQg-WeUP VXVWaiQabiOiW\ Rf bRWh iQdXVWUieV, aSSUeciaWiQg WheiU iQWegUaO UROeV iQ

PaiQWaiQiQg Whe ecRQRPic, VRciaO, aQd eQYiURQPeQWaO heaOWh Rf OQWaUiR.

ObMHcWLYHV aQG DHOLYHUabOHV
TR achieYe Whe RYeUaUchiQg gRaO Rf WhiV UeVeaUch SURjecW, a QXPbeU Rf VSecific RbjecWiYeV ZeUe

ideQWified:

● IdeQWif\ WUeQdV iQ iVVXeV RU SRiQWV Rf cRQWeQWiRQ dXUiQg Whe OMB/LPAT aSSeaOV UeOaWed WR

aggUegaWe SURdXcWiRQ aSSOicaWiRQV iQ OQWaUiR

● IdeQWif\ a5 beVW SUacWiceV WR iPSURYe UeOaWiRQV beWZeeQ aggUegaWe e[WUacWiRQ aQd

agUicXOWXUaO SURdXcWiRQ iQdXVWUieV/ViWeV

● PURYide iQVighW fRU PXQiciSaO deciViRQ PaNeUV aQd hRZ Whe aSSOicaWiRQ SURceVV caQ be

iPSURYed aQd baOaQced XWiOi]iQg Whe beVW SUacWiceV ideQWified/diVcXVVed

ThURXgh Whe cROOecWiRQ aQd aQaO\ViV Rf daWa a fiQaO MajRU ReVeaUch PaSeU haV beeQ SURdXced.

AV a cRPSRQeQW Rf WhiV dRcXPeQW, a VXPPaUi]ed OiVW Rf Ne\ WaNeaZa\V RU UecRPPeQdaWiRQV haV

beeQ SUeSaUed. IW iV iQWeQded WhaW WhiV OiVW caQ be XVed WR iQfRUP SOaQQiQg deciViRQV aW Whe

PXQiciSaO OeYeO RU b\ SOaQQiQg cRQVXOWaQWV UegaUdiQg Whe UeOaWiRQVhiS beWZeeQ aggUegaWe aQd

agUicXOWXUaO iQdXVWUieV acURVV OQWaUiR. FXUWheU, WhiV daWa ZiOO be XWiOi]ed iQ VXSSRUW Rf DU. Wa\Qe

CaOdZeOO¶V RQgRiQg UeVeaUch SURjecW Rf Whe SchRRO Rf EQYiURQPeQWaO DeVigQ aQd RXUaO

DeYeORSPeQW aW Whe UQiYeUViW\ Rf GXeOSh iQ SaUWQeUVhiS ZiWh Whe OQWaUiR MiQiVWU\ Rf

AgUicXOWXUe, FRRd, aQd RXUaO AffaiUV (OMAFRA) e[SORUiQg a ViPiOaU WRSic. ThiV PajRU UeVeaUch

SURjecW ZaV fXQded b\ Whe OMAFRA HighO\ QXaOified PeUVRQQeO (HQP) SchROaUVhiS SURgUaP.
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RecRgQi]iQg WhaW ViPiOaU UeVeaUch haV beeQ cRQdXcWed SUeYiRXVO\ b\ BaNeU eW aO. (2001), Whe

RXWcRPeV aQd deOiYeUabOeV Rf WhiV SURjecW caQ be XWiOi]ed WR XSdaWe fiQdiQgV aQd WR UefOecW Whe

iQfOXeQce Rf SUeVeQW-da\ SROic\ aQd SURceVVeV RQ SOaQQiQg fRU WheVe iQdXVWUieV.

ScRSH
ThiV UeVeaUch SURjecW iV iQWeQded WR fRcXV QaPeO\ RQ Whe UeOaWiRQVhiS beWZeeQ Whe

aggUegaWe iQdXVWU\ aQd agUicXOWXUaO SURdXcWiRQ iQ OQWaUiR, CaQada. AOWhRXgh WheUe aUe VSecific

PXQiciSaOiWieV acURVV OQWaUiR WhaW e[SeUieQce gUeaWeU RYeUOaS beWZeeQ aggUegaWe UeVRXUceV aQd

SUiPe agUicXOWXUaO OaQd (ASSeQdi[ A), WhiV SURjecW did QRW VRUW OMB/LPAT caVeV WR e[cOXde WhRVe

RXWVide Rf WheVe Ne\ aUeaV. HRZeYeU, iW iV aQWiciSaWed WhaW Whe UeVXOWV Rf WhiV UeVeaUch SURjecW Pa\

be eTXaOO\ aSSOicabOe acURVV aOO iQVWaQceV Rf RYeUOaS beWZeeQ aggUegaWe aQd agUicXOWXUaO

UeVRXUceV aV Whe beVW SUacWiceV ideQWified aUe QRW geRgUaShicaOO\ XQiTXe RU VSecific.

2.0 LLWHUDWXUH 5HYLHZ

11



PERCEPTIONS OF EXTRACTION AND IMPACTS TO AGRICULTURAL PRODUCTION

AJJUHJaWH PROLc\ LQ OQWaULR ± DHYHORSPHQW aQG PUHVHQW Da\
The PaQagePeQW Rf aggUegaWe UeVRXUceV iQ OQWaUiR haV beeQ aQ eYROYiQg SURceVV WhURXgh

WiPe, ZiWh PRVW fRUPaO SROic\ deYeORSPeQW aQd UegXOaWiRQ RccXUUiQg iQ Whe 1980V. OUigiQaWiQg aV

a PXQiciSaOO\ Oed V\VWeP, UegXOaWiRQV SeUWaiQiQg WR Whe PaQagePeQW Rf SiWV aQd TXaUUieV haV

becRPe a fRUPaO SURceVV ZiWh a WRS-dRZQ hieUaUchaO aSSURach WR SROic\ (BaNeU eW aO., 2001;

BiQVWRcN & CaUWeU-WhiWQe\, 2011). AggUegaWe SROic\ begaQ WR deYeORS iQ OQWaUiR dXUiQg Whe

1950V, SUiRU WR WhiV WiPe OiPiWed UegXOaWiRQ ZaV SOaced RQ e[WUacWiRQ acWiYiWieV, WhiV cRQWiQXeV WR

haYe aQ effecW RQ aggUegaWe e[WUacWiRQ WhURXgh Oegac\ e[WUacWiRQ ViWeV WhaW RSeUaWe WR daWe.

IQcUeaVed ecRQRPic gURZWh aQd VXbXUbaQ deYeORSPeQW iQWR Whe UXUaO-XUbaQ fUiQge QeceVViWaWed

Whe deYeORSPeQW Rf PRUe fRUPaO UegXOaWiRQ aV ORcaO gRYeUQPeQWV aQd SRSXOaWiRQV begaQ WR

e[SUeVV cRQceUQ abRXW Whe SRWeQWiaO iPSacWV Rf aggUegaWe e[WUacWiRQ (BaNeU eW aO., 2001). AV PRUe

SURdXcW begaQ WR be e[SRUWed fURP ZiWhiQ UXUaO PXQiciSaO bRXQdaUieV WR VeUYe adjaceQW

XUbaQi]iQg cRPPXQiWieV, BaNeU eW aO. (2001) aQd YXQdW & MeVVeUVchPidW (1979) iQdicaWe WhaW iW

becaPe chaOOeQgiQg WR jXVWif\ QXiVaQceV feOW ORcaOO\ aQd cRPSeWiWiRQ ZiWh RWheU OaQd XVeV,

iQcOXdiQg agUicXOWXUe, WhaW ZeUe iQWeQVif\iQg. ReVSRQdiQg WR SXbOic cRQceUQ, PXQiciSaOiWieV acURVV

OQWaUiR begaQ WR eQacW b\-OaZV UeVWUicWiQg Whe deYeORSPeQW aQd e[SaQViRQ Rf aggUegaWe

RSeUaWiRQV. HRZeYeU, ZRUUieV abRXW a SRWeQWiaO aggUegaWe VhRUWage VWaUWed WR ciUcXOaWe (YXQdW &

MeVVeUVchPidW, 1979). 

RiViQg diVVaWiVfacWiRQ aQd XQUeVW beWZeeQ iQWeUeVW gURXSV XOWiPaWeO\ Oead WR Whe

iPSOePeQWaWiRQ Rf Whe PiWV aQd QXaUUieV CRQWURO AcW (1971), ZiWh Whe iQWeQWiRQ WR eQhaQce

UehabiOiWaWiRQ effRUWV, OiPiW eQYiURQPeQWaO iPSacW, aQd eQVXUe ORQg-WeUP aYaiOabiOiW\ Rf aggUegaWe

(YXQdW & MeVVeUVchPidW, 1979). The AcW SURYided ceQWUaOi]ed SURYiQciaO SOaQQiQg cRQWURO RYeU
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SiWV aQd TXaUUieV aQd Whe OiceQViQg SURceVV WR Whe MiQiVWU\ Rf NaWXUaO ReVRXUceV (BaNeU eW aO.,

2001). The eQWiUeW\ Rf OQWaUiR ZaV QRW cRYeUed b\ Whe AcW, bXW PajRU SURdXcWiRQ aUeaV VXch aV

VRXWheUQ OQWaUiR, SXdbXU\, aQd SaXOW SWe. MaUie aUe iQcOXded iQ iWV UegXOaWiRQ (BaNeU eW aO.,

2001). AOWhRXgh Whe AcW ZaV aQ iQiWiaO aWWePSW WR PaQage Whe eQYiURQPeQWaO iPSacWV Rf Whe

iQdXVWU\, iQadeTXacieV aQd RYeUVighWV iQ SROic\ becaPe aSSaUeQW afWeU iPSOePeQWaWiRQ. EVWUiQ &

SZaigeQ, aV ciWed iQ BaNeU eW aO. (2001), iQdicaWe WhaW a cRPbiQaWiRQ Rf ZeaN UegXOaWiRQV Pade

XQdeU Whe AcW, SRRUO\ deWaiOed ViWe SOaQV, aQd iQVXfficieQW eQfRUcePeQW Rf SROic\ PeaQW WhaW Whe

AcW did QRW achieYe iWV iQWeQded RXWcRPeV. 

ThURXghRXW Whe 1980V, SROic\ UegXOaWiQg aggUegaWe UeVRXUceV cRQWiQXed WR deYeORS iQWR a

PRUe fRUPaOi]ed SURceVV (BaNeU eW aO., 2001; BiQVWRcN & CaUWeU-WhiWQe\, 2011). IPSOePeQWed b\

Whe MNR, Whe AggUegaWe WRUNiQg PaUW\ ZaV eVWabOiVhed WR e[aPiQe Whe iQdXVWU\ aQd cRQceUQV Rf

PXQiciSaO gRYeUQPeQWV aQd WR SURYide VXggeVWiRQV RQ hRZ ORcaO RSiQiRQV cRXOd be addUeVVed

ZhiOe VWiOO PeeWiQg SURYiQciaO RbjecWiYeV (BaNeU eW aO., 2001). CRQcOXViRQV Pade b\ Whe PaUW\

ZeUe XWiOi]ed WR fRUP Whe baViV Rf Whe MiQeUaO AggUegaWe ReVRXUceV PROic\ SWaWePeQW (MARPS),

iVVXed XQdeU Whe POaQQiQg AcW (1983). PURYiQciaO SROic\ eVWabOiVhiQg aggUegaWe UeVRXUceV aV a

SURYiQciaO iQWeUeVW fiUVW iQdicaWed iQ Whe MARPS (BaNeU eW aO., 2001; BiQVWRcN & CaUWeU-WhiWQe\,

2011; BXOO & EVWUeOa, 2012). The RbjecWiYe ZaV WR eQVXUe WhaW Whe aggUegaWe UeVRXUceV UePaiQ

ORcaOO\ aYaiOabOe, WR SURWecW e[iVWiQg OiceQVeV fURP iQcRPSaWibOe OaQd XVeV, aQd WhaW UeVeUYeV

ZRXOd be aYaiOabOe fRU fXWXUe e[WUacWiRQ. The MARPS ZaV cUiWici]ed fRU VeePiQgO\ SURPRWiQg Whe

iQWeUeVW Rf Whe SURYiQce ZiWhRXW UegaUd fRU PXQiciSaO OeYeO cRQceUQ (BaNeU eW aO., 2001). GeQeUaO

SOaQQiQg SUiQciSOeV iQiWiaOO\ eVWabOiVhed b\ MARPS SeUViVW WhURXgh Whe PRVW UeceQW Provincial
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Polic\ Statement (PPS) XSdaWeV iQ 2014 aQd 2020 (BiQVWRcN & CaUWeU-WhiWQe\, 2011;

GRYeUQPeQW Rf OQWaUiR, 2021). 

RaSid iQcUeaVeV iQ SURdXcWiRQ UaWeV WhURXghRXW Whe 1980V UaiVed aZaUeQeVV Rf Whe RYeUaOO

iPSacWV Rf Whe iQdXVWU\ aQd ZeaNQeVVeV iQ Whe e[iVWiQg SROic\ fUaPeZRUN. The AggUegaWe

ReVRXUceV AcW (ARA) ZaV iPSOePeQWed iQ 1990 WR UeSOace Whe PiWV aQd QXaUUieV CRQWURO AcW

(1971). The ARA iV Whe UegXOaWRU\ dRcXPeQW PaQagiQg Whe e[WUacWiRQ Rf aggUegaWe UeVRXUceV iQ

OQWaUiR (BaNeU eW aO., 2001; BiQVWRcN & CaUWeU-WhiWQe\, 2011). The ARA aQd iW¶V aPeQdPeQWV

added PRUe VWUiQgeQW aQd deWaiOed UeTXiUePeQWV aQd e[SaQded Whe geRgUaShic cRYeUage Rf

aggUegaWe SROic\ (BiQVWRcN & CaUWeU-WhiWQe\, 2011). The ARA UegXOaWeV eQhaQced iQWeUacWiRQ

beWZeeQ Whe aggUegaWe iQdXVWU\ aQd Whe SXbOic dXUiQg Whe OiceQViQg SURceVV. The ARA aQd iWV

aPeQdPeQWV eVWabOiVh iQdXVWU\ VWaQdaUdV WhaW SOace PRUe accRXQWabiOiW\ RQ RSeUaWRUV, UedXciQg

Whe UROe Rf gRYeUQPeQW. AddiWiRQaO UegXOaWiRQ aQd SOaQQiQg fRU aggUegaWeV aUe iQcOXded iQ

OQWaUiR¶V SURYiQciaO SOaQV aQd SROic\ VWaWePeQWV.

AJJUHJaWH LLcHQVLQJ LQ OQWaULR

The SURceVV Rf OiceQViQg aQ aggUegaWe e[WUacWiRQ ViWe acURVV OQWaUiR iQ UeceQW \eaUV iV a

ORQg aQd e[SeQViYe SURceVV WhaW iV YeU\ diffeUeQW fURP Whe fiUVW UegXOaWRU\ effRUWV acURVV Whe

PURYiQce, SUeYiRXVO\ diVcXVVed (EcRVXe CRQVXOWiQg, 2013). OQ a YeU\ VXUface OeYeO, WheUe aUe

WhUee VWeSV RU VeSaUaWe aSSOicaWiRQV UeTXiUed fRU OiceQViQg aQ aggUegaWe e[WUacWiRQ ViWe iQ OQWaUiR-

fRU bRWh SiWV aQd TXaUUieV. DeSeQdiQg RQ Whe ORcaWiRQ Rf Whe SURSRVed ViWe, aQ OfficiaO POaQ

APeQdPeQW, ZRQiQg B\-OaZ APeQdPeQW, aQd AggUegaWe LiceQVe ASSOicaWiRQ aUe XVXaOO\

UeTXiUed. AORQg ZiWh WheVe aSSOicaWiRQV, addiWiRQaO WechQicaO PePRV RU VWXdieV aUe UeTXiUed WR

e[SORUe SRWeQWiaO e[WeUQaOiWieV aQd PaQagePeQW SUacWiceV WR RccXU RQ ViWe deSeQdaQW RQ Whe
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ORcaWiRQ aQd OiceQVe W\Se UeTXeVWed (EcRVXe CRQVXOWiQg, 2013). T\SicaO VXSSOePeQWaO VWXdieV

iQcOXde: H\dURgeRORgicaO ReSRUWV, EQYiURQPeQWaO IPSacW SWaWePeQWV, AgUicXOWXUaO IPSacW

SWaWePeQWV, AUcheRORgicaO AVVeVVPeQWV, NRiVe/VibUaWiRQ SWXdieV, aQd TUaffic IPSacW SWXdieV.

AddiWiRQaOO\, e[WUacWiYe ViWeV aUe VXbjecW WR SiWe POaQ CRQWURO aQd a fRUPaO ViWe SOaQ PXVW be

VXbPiWWed ZiWh Whe aSSOicaWiRQ. TheVe dRcXPeQWV aUe UegXOaWed WhURXgh Whe AggUegaWe ReVRXUceV

Rf OQWaUiR PURYiQciaO SWaQdaUdV ZiWh iQWeQWiRQ WR VXSSRUW Whe gRaOV Rf Whe ARA. The Planning

Act aSSOicaWiRQV RccXU aW a PXQiciSaO RU UegiRQaO OeYeO ZhiOe Whe AggUegaWe LiceQViQg PURceVV iV

UegXOaWed b\ Whe MNRF. The MNRF ZiOO QRW iVVXe aQ AggUegaWe LiceQVe XQOeVV Whe ZRQiQg aW a

PXQiciSaO OeYeO iV aSSURSUiaWe fRU Whe acWiYiW\. TheVe SURceVVeV aOO iQYROYe YaUiRXV OeYeOV Rf

SXbOic SaUWiciSaWiRQ aQd cRQVXOWaWiRQ aQd aUe aSSeaOabOe WR Whe OMB/LPAT (GRYeUQPeQW Rf

OQWaUiR, 2020). The eQWiUeW\ Rf Whe OiceQViQg SURceVV, fURP aSSOicaWiRQ WR aSSURYaO, WaNeV VeYeUaO

\eaUV WR cRPSOeWe.

LLFHQVH CDWHJRULHV

ThURXgh Whe ARA WheUe aUe eighW caWegRUieV aQd cOaVVeV Rf aSSOicaWiRQV aQd VXbVeTXeQW

OiceQceV WhaW UegXOaWe ViWeV iQ deVigQaWed aUeaV acURVV OQWaUiR (MiQiVWU\ Rf NaWXUaO ReVRXUceV,

2006). LiceQVe W\SeV aUe deWeUPiQed b\ Whe aQQXaO YROXPe Rf PaWeUiaO WR be e[WUacWed aQd if

acWiYiW\ iV RccXUUiQg abRYe RU beORZ Whe QaWXUaO ZaWeU WabOe. A ³COaVV A´ OiceQVe aSSOieV WR

e[WUacWiRQ ViWeV WhaW aUe SeUPiWWed WR e[WUacW PRUe WhaQ 20,000 WRQQeV aQQXaOO\. AOWeUQaWiYeO\, a

³COaVV B´ OiceQVe UefeUV WR a ViWe WhaW iV SeUPiWWed WR e[WUacW OeVV WheQ 20,000 WRQQeV aQQXaOO\.

ThiV iV deWeUPiQed aW Whe aSSOicaWiRQ VWage. TabOe 1, beORZ, deWaiOV Whe eighW caWegRUieV Rf OiceQVeV

iQ OQWaUiR.
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TabOH 1. Ontario Aggregate License Categories (developed from Ministr\ of Natural Resources,
2006)

CDWHJRU\ DHVFULSWLRQ

CaWegRU\ 1 COaVV ³A´ PiW BeORZ WaWeU

CaWegRU\ 2 COaVV ³A´ QXaUU\ BeORZ WaWeU

CaWegRU\ 3 COaVV ³A´ PiW AbRYe WaWeU

CaWegRU\ 4 COaVV ³A´ QXaUU\ AbRYe WaWeU

CaWegRU\ 5 COaVV ³B´ PiW BeORZ WaWeU

CaWegRU\ 6 COaVV ³B´ QXaUU\ BeORZ WaWeU

CaWegRU\ 7 COaVV ³B´ PiW AbRYe WaWeU

CaWegRU\ 8 COaVV ³B´ QXaUU\ AbRYe WaWeU

SRXUcHV RI CRQIOLcW: SRcLaO IPSacWV aQG PROLWLcaO IPbaOaQcH

IQcUeaVed gURZWh aQd VXbXUbaQ deYeORSPeQW iQ Whe UXUaO-XUbaQ fUiQge VeeQ beWZeeQ 1950

aQd 1980 acURVV VRXWheUQ OQWaUiR QeceVViWaWed Whe Qeed fRU aQ iPSURYed UegXOaWRU\ V\VWeP WR

PaQage aggUegaWe UeVRXUce e[WUacWiRQ. AV UeVideQWiaO aQd e[WUacWiYe XVeV begaQ WR e[iVW iQ cORVe

adjaceQc\, ORcaO gRYeUQPeQWV aQd ciYic SRSXOaWiRQV begaQ WR e[SUeVV cRQceUQ Rf SRWeQWiaO

iPSacWV Rf Whe aggUegaWe iQdXVWU\ RQ WheiU daiO\ OiYeV aQd Whe eQYiURQPeQW (BaNeU eW aO., 2001;

BiQVWRcN & CaUWeU-WhiWQe\, 2011). ThiV ZaV fXUWheU cRPSRXQded b\ Whe ideRORg\ WhaW Whe

UeVRXUce ZaV WR be e[WUacWed aQd e[SRUWed fURP UXUaO PXQiciSaOiWieV WR QeaUb\ XUbaQi]iQg

cRPPXQiWieV aQd QRW fRU ORcaO XVe. AV XQUeVW beWZeeQ VWaNehROdeU gURXSV cRQWiQXed WR gURZ aQd

e[SRUW UaWeV iQcUeaVed WR accRPPRdaWe XUbaQ deYeORSPeQW, iW becaPe difficXOW WR jXVWif\ ORcaO
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QXiVaQceV aQd iPSacWV ZiWhRXW aQ\ cRQceiYabOe RU UecRgQi]abOe beQefiW (BaNeU eW aO., 2001;

YXQdW & MeVVeUVchPidW, 1979).

AV highOighWed SUeYiRXVO\, Whe deYeORSPeQW Rf aggUegaWe SROic\ aQd UegXOaWiRQ iQ OQWaUiR

aSSeaUV WR be acceOeUaWed b\ cUiWiciVP aQd UiViQg cRQfOicW beWZeeQ cRPSeWiQg OaQd XVeV. AOWhRXgh

WheUe ZeUe QRWabOe aWWePSWV WR UecWif\ WheVe iVVXeV (i.e. Pits and Quarries Control Act, MARPS,

ARA), UegXOaWiRQ iV cUiWici]ed fRU cRQWiQXiQg WR faOO VhRUW aQd fRU a OacN Rf PeaQiQgfXO chaQge

beWZeeQ SROiWicaO UegiPeV (BaNeU eW aO., 2001; BiQVWRcN & CaUWeU-WhiWQe\, 2011; YXQdW &

MeVVeUVchPidW, 1979). PaUWicXOaUO\, ZeaN UegXOaWiRQV, iQVXfficieQW OiceQViQg UeTXiUePeQWV, aQd

PiQiPaO eQfRUcePeQW aUe Whe Ne\ iVVXeV highOighWed iQ cUiWiciVP WRZaUdV Whe hieUaUchicaO SROiWicaO

V\VWeP, deVcUibed b\ EVWUiQ & SZaigeQ, aV ciWed iQ BaNeU eW aO. (2001).

DeVSiWe WheVe RYeUVighWV iQ deYeORSPeQW, PURYiQciaO SROic\ haV eVWabOiVhed aQd

PaiQWaiQed aggUegaWe UeVRXUceV aV a SURYiQciaO iQWeUeVW ViQce 1983 (BaNeU eW aO., 2001; BiQVWRcN

& CaUWeU-WhiWQe\, 2011; BXOO & EVWUeOa, 2012; GRYeUQPeQW Rf OQWaUiR, 2021). The RbjecWiYe

XOWiPaWeO\ beiQg WR eQVXUe Whe WhaW aggUegaWe UeVRXUceV UePaiQ ORcaOO\ aYaiOabOe, WR SURWecW

e[iVWiQg OiceQVeV fURP iQcRPSaWibOe OaQd XVeV, aQd WhaW UeVeUYeV ZRXOd be aYaiOabOe fRU fXWXUe

e[WUacWiRQ. ThiV iV RfWeQ achieYed b\ UeTXiUiQg RWheU XVeV WR be ORcaWed eOVeZheUe VR a fXWXUe

e[WUacWiRQ ViWe caQ be eVWabOiVhed, cUeaWiQg a SeUceiYed iPbaOaQce iQ faYRXU Rf Whe aggUegaWe

iQdXVWU\. IQ Whe SaVW, Whe MARPS ZaV cUiWici]ed fRU VeePiQgO\ SURPRWiQg Whe iQWeUeVW Rf Whe

SURYiQce ZiWhRXW UegaUd fRU PXQiciSaO OeYeO cRQceUQ aQd cRQWe[W (BaNeU eW aO., 2001). TheUefRUe,

iW iV iPSRUWaQW WR UecRgQi]e WhaW geQeUaO SOaQQiQg SUiQciSOeV iQiWiaOO\ eVWabOiVhed b\ MARPS

17



PERCEPTIONS OF EXTRACTION AND IMPACTS TO AGRICULTURAL PRODUCTION

SeUViVW WhURXgh UeceQW PURYiQciaO PROic\ SWaWePeQW (PPS) XSdaWeV (BiQVWRcN & CaUWeU-WhiWQe\,

2011). 

IQ Whe SaVW, UaSid chaQgeV WR SURdXcWiRQ UaWeV haV UaiVed aZaUeQeVV Rf Whe RYeUaOO iPSacWV

Rf Whe iQdXVWU\ aQd ZeaNQeVVeV iQ Whe UegXOaWRU\ fUaPeZRUN. AOWhRXgh deYeORSed VeePiQgO\

WhURXgh WUiaO aQd eUURU, Whe ARA iPSOePeQWed iQ 1990 WR UeSOace ROdeU SROic\ VeePV WR add PRUe

VWUiQgeQW aQd deWaiOed UeTXiUePeQWV fRU OiceQViQg. AddiWiRQaOO\, Whe ARA ZRUNV WR e[SaQd Whe

Ueach Rf aggUegaWe UegXOaWiRQ WhURXgh iQcUeaVed geRgUaShic cRYeUage (BiQVWRcN &

CaUWeU-WhiWQe\, 2011). MRVW UeceQW aPeQdPeQWV eVWabOiVh VWUicWeU iQdXVWU\ RSeUaWiQg VWaQdaUdV

WhaW SOace PRUe accRXQWabiOiW\ RQ RSeUaWRUV, UedXciQg Whe UROe Rf gRYeUQPeQW. AddiWiRQaO

UegXOaWiRQ aQd SOaQQiQg fRU aggUegaWeV aUe iQcOXded iQ OQWaUiR¶V SURYiQciaO SOaQV aQd SROic\

VWaWePeQWV (BiQVWRcN & CaUWeU-WhiWQe\, 2011; GRYeUQPeQW Rf OQWaUiR, 2021). The cXUUeQW

hieUaUch\ Rf OQWaUiR¶V POaQQiQg dRcXPeQWV iQYROYed iQ Whe UegXOaWiRQ Rf aggUegaWe PaWeUiaOV iV

SicWXUed beORZ (FigXUe 1, SUeSaUed b\ aXWhRU). HRZeYeU, ViPiOaU cUiWiciVPV aUe echRed iQ

aYaiOabOe acadePic aQd gUe\ OiWeUaWXUe (BaNeU eW aO., 2001; BiQVWRcN & CaUWeU-WhiWQe\, 2011;

BXOO & EVWUeOa, 2012; PaWaQR & SaQdbeUg, 2005).
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FLJXUH 1. Hierarch\ of Ontario Planning Documents (prepared b\ author)

SRXUcHV RI CRQIOLcW: LRcaO NXLVaQcH aQG µNRW LQ M\ BacN\aUG¶ (NIMBY)

The µNRW iQ M\ BacN\aUd¶ (NIMBY) effecW iV cRPPRQO\ XWiOi]ed WR deVcUibe SXbOic

RSSRViWiRQ WR Whe ViWiQg aQd deYeORSPeQW Rf ORcaOO\ XQZaQWed OaQd XVeV (PeOeNaVi eW aO., 2012).

The NIMBY effecW caQ RfWeQ be ideQWified iQ ViWXaWiRQV ZheUeiQ ceUWaiQ OaQd XVeV aUe SeUceiYed WR

be aVVRciaWed ZiWh haUPfXO effecWV WR Whe eQYiURQPeQW, SXbOic heaOWh, TXaOiW\ Rf Oife, RU RWheU

iPSacWV WhaW cUeaWe a µVWigPa¶ iQ Whe VXbjecW cRPPXQiW\. IW caQ be aUgXed WhaW NIMBY cRQfOicWV

RfWeQ aUiVe aV a UeVXOW Rf Whe e[WeUQaO cRVWV e[SeUieQced iQ Whe cRPPXQiW\ adjaceQW WR Whe RSSRVed

OaQd XVe, ZhiOe Whe beQefiWV aUe diVWUibXWed eOVeZheUe (PeOeNaVi eW aO., 2012). ThiV SheQRPeQRQ

deVcUibed b\ PeOeNaVi eW aO. (2012) aSSeaUV WR be SUeYaOeQW iQ OQWaUiR aggUegaWe OaQd XVe

SOaQQiQg SURceVVeV (PRUW, 2013; VaQ WagQeU, 2016). AggUegaWe e[WUacWiRQ iV RQe Rf Whe PRVW

cRQWURYeUViaO OaQd XVeV iQ OQWaUiR (BiQVWRcN & CaUWeU-WhiWQe\, 2011).
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IQ geQeUaO, aggUegaWe e[WUacWiRQ iQ OQWaUiR iV QRW RYeUWO\ acceSWed b\ PePbeUV Rf Whe

SXbOic aQd UeVideQWV iQ accRPPRdaWiQg cRPPXQiWieV (PRUW, 2013). PXbOic RSSRViWiRQ RU

µcRaOiWiRQ¶ gURXSV cRPPRQO\ fRUP WhURXghRXW Whe SURYiQce iQ aWWePSWV WR SUeYeQW Whe ViWiQg Rf

aggUegaWe e[WUacWiRQ RSeUaWiRQV iQ UXUaO cRPPXQiWieV (PaWaQR & SaQdbeUg, 2005b). ThiV SRVeV a

chaOOeQge fRU ORcaO PXQiciSaO gRYeUQPeQWV ZhR RfWeQ face Whe bUXQW Rf WhiV RXWcU\. MXQiciSaO

POaQQeUV aUe RfWeQ OefW ZiWh YeU\ OiPiWed WRROV aQd defeQce, iQ a V\VWeP WhaW SURPRWeV a UXUaO

cRQVXPSWiRQiVW OaQdVcaSe (BaNeU eW aO., 2001; PaWaQR & SaQdbeUg, 2005b). AUPed ZiWh Whe

XQdeUVWaQdiQg WhaW SURSRQeQWV aUe abOe WR aSSeaO deciViRQV WR Whe OMB/LPAT, iW iV QRW

XQcRPPRQ fRU PXQiciSaO CRXQciOV WR deQ\ aSSURYaOV iQ aWWePSWV WR aSSeaVe aQgU\ UeVideQWV

(EcRVXe CRQVXOWiQg, 2013).

The abRYe diVcXVViRQ iV QRW iQWeQded WR diVcRXQW Whe WUaQViWiRQ Rf UXUaO OQWaUiR fURP a

SURdXcWiYe OaQdVcaSe WR RQe WhaW iV OaUgeO\ XWiOi]ed aV a µUeVRXUce ViQN¶ fRU OaUgeU XUbaQ

cRPPXQiWieV (PaWaQR & SaQdbeUg, 2005b; VaQ WagQeU, 2016). HRZeYeU, Whe RYeUaOO QegaWiYe

RSiQiRQ Rf Whe e[WUacWiYe iQdXVWU\ haV cUeaWed a VeQViWiYe iVVXe iQ Zhich Whe diffeUeQceV beWZeeQ

SeUceSWiRQ aQd UeaOiW\ aUe bOXUUed (EcRVXe CRQVXOWiQg, 2013). IW aSSeaUV WhaW Whe cRPbiQaWiRQ Rf

Oegac\ RU hiVWRUic iVVXeV, YiVXaO iPSacW, aQd iQcRQYeQieQce facWRUV caQ RfWeQ cRQWUibXWe WR a

diVWRUWed iQWeUSUeWaWiRQ Rf Whe iQdXVWU\ iQ SUeVeQW da\ (BiQVWRcN & CaUWeU-WhiWQe\, 2011;

PeOeNaVi eW aO., 2012; PRUW, 2013).

SRXUcHV RI CRQIOLcW: EQYLURQPHQWaO IPSacWV

EQYiURQPeQWaO iVVXeV aUiVe fURP SeUceiYed aQd acWXaO effecWV Rf SiW aQd TXaUU\ iPSacWV RQ

ORcaO cRPPXQiWieV (BaNeU eW aO., 2001). AV afRUePeQWiRQed, SROic\ iQ OQWaUiR UeOaWed WR Whe

SURdXcWiRQ Rf aggUegaWe PaWeUiaOV, aSSeaUV WR be iPbaOaQced, RfWeQ OeadiQg WR iUUeSaUabOe
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eQYiURQPeQWaO daPageV (BiQVWRcN & CaUWeU-WhiWQe\, 2011; WiQfieOd & Ta\ORU, 2005). MaQ\ Rf

WheVe iPSacWV aUe XQaYRidabOe dXe WR Whe QaWXUe Rf aggUegaWe PaWeUiaO aQd Whe e[WUacWiYe

SURceVVeV UeTXiUed WR acceVV WheP. The WhePeV diVcXVVed beORZ aSSeaU WR be cRQViVWeQWO\

ideQWified aV SeUceiYed cRQceUQV iQ UeOeYaQW OiWeUaWXUe. AOWhRXgh eYideQce iV SURYided, iW iV

iPSRUWaQW WR QRWe WhaW PaQ\ Rf Whe iPSacWV aUe difficXOW WR TXaQWif\ aQd Whe UeaO effecWV Pa\ be

YeU\ diffeUeQW WhaQ SUedicWed RU aQWiciSaWed iPSacWV (BiQVWRcN & CaUWeU-WhiWQe\, 2011). BaNeU eW

aO. (2001) iQdicaWe WhaW Whe WhePeV diVcXVVed beORZ aUe cRQViVWeQWO\ UeSUeVeQWed iQ OMB (QRZ

Whe LPAT) aSSeaO VXbPiVViRQV. FXUWheU, PeOeNaVi eW aO. (2012) deVcUibe a ViPiOaU WUeQd iQ RYeUaOO

SeUceSWiRQV Rf e[WUacWiYe iQdXVWUieV aQd aVVRciaWed eQYiURQPeQWaO e[WeUQaOiWieV.

5HKDELOLWDWLRQ & LRVV RI AJULFXOWXUDO LDQG 
AV diVcXVVed abRYe, Whe cRQWeVWed PaQagePeQW Rf aggUegaWe UeVRXUceV iV becRPiQg a

chaOOeQge acURVV VRXWheUQ OQWaUiR aQd ZiWhiQ cRQVeUYed aUeaV Rf SUiPe agUicXOWXUaO OaQd

(BiQVWRcN & CaUWeU-WhiWQe\, 2011; PRUW, 2013). The PPS cRQVideUV aggUegaWe e[WUacWiRQ WR be aQ

iQWeUPiWWeQW RU WePSRUaU\ XVe dXe WR Whe ARA UeTXiUiQg aOO aggUegaWe e[WUacWiRQ ViWeV WR be

UehabiOiWaWed befRUe Whe OiceQVe caQ be cRPSOeWed/cORVed (BiQVWRcN & CaUWeU-WhiWQe\, 2011).

HRZeYeU, UeOeYaQW OiWeUaWXUe haV VXggeVWed WhaW Whe SRRU UegXOaWRU\ fUaPeZRUN PaQagiQg Whe

UeOaWiRQVhiS beWZeeQ aggUegaWe e[WUacWiRQ aQd QaWXUaO heUiWage SURWecWiRQ Pa\ be UeVXOWiQg iQ Whe

SeUPaQeQW ORVV Rf VigQificaQW eQYiURQPeQWaO aQd agUicXOWXUaO feaWXUeV (Vee: BiQVWRcN &

CaUWeU-WhiWQe\, 2011; MiOOeU, 2007; PRUW, 2013; VaQ WagQeU, 2016). 

IQ 1972 UehabiOiWaWiRQ UeTXiUePeQWV ZeUe fiUVW iQcOXded ZiWhiQ aSSOicabOe OegiVOaWiRQ (PRUW,

2013; SNeOWRQ BUXPZeOO & AVVRciaWeV IQc. & SaYaQWa IQc., 2010). HRZeYeU, iW iV eVWiPaWed WhaW

RYeU 2,400 aggUegaWe e[WUacWiRQ ViWeV SUe-daWiQg WhiV UeTXiUePeQW haYe beeQ UeceQWO\ abaQdRQed
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ZiWhRXW aQ\ aWWePSW aW UecOaPaWiRQ. AOWhRXgh UehabiOiWaWiRQ iV PRUe VWUicWO\ UegXOaWed b\

OegiVOaWiRQ WRda\, acURVV OQWaUiR WheUe iV a geQeUaO cRQVeQVXV WhaW cXUUeQW UaWeV Rf UehabiOiWaWiRQ

aUe iQVXfficieQW WR UeSOace Whe aPRXQW Rf OaQd diVWXUbed b\ aggUegaWe e[WUacWiRQ (BiQVWRcN &

CaUWeU-WhiWQe\, 2011; PRUW, 2013). IQ 2009, a UeYieZ ZaV cRQdXcWed b\ PeeO RegiRQ cRQcOXdiQg

WhaW ZiWhiQ WhaW jXUiVdicWiRQ aORQe 700 ha Rf OaQd had beeQ diVWXUbed b\ e[WUacWiRQ ZiWh RQO\ 300

ha eYeU beiQg UehabiOiWaWed RQ UecRUd (BiQVWRcN & CaUWeU-WhiWQe\, 2011). The 2009 SAROS

iQdicaWed WhaW iW iV difficXOW WR TXaQWif\ Whe WRWaO aPRXQW Rf UehabiOiWaWiRQ ZiWhiQ Whe SURYiQce aV

Whe iQfRUPaWiRQ iV QRW UeadiO\ aYaiOabOe, aQd Whe accXUac\ Rf QXPbeUV iV TXeVWiRQabOe (SNeOWRQ

BUXPZeOO & AVVRciaWeV IQc. & SaYaQWa IQc., 2010). HRZeYeU, Rf Whe iQfRUPaWiRQ WhaW iV aYaiOabOe

iW iV eVWiPaWed WhaW WheUe iV a 1.7% aQQXaO QeW groZth Rf diVWXUbed OaQd (PRUW, 2013). EYeQ iQ

ViWXaWiRQV ZheUe UehabiOiWaWiRQ iV aWWePSWed, iW iV YeU\ chaOOeQgiQg fRU SURdXceUV WR UeVWRUe Whe

OaQd WR Whe TXaOiW\ WhaW e[iVWed befRUe diVWXUbaQce (SNeOWRQ BUXPZeOO & AVVRciaWeV IQc. &

SaYaQWa IQc., 2010). AddiWiRQaO cRQceUQV aUiVe fURP Whe facW WhaW aOWhRXgh UehabiOiWaWiRQ SOaQV aUe

UeTXiUed WR be VXbPiWWed XSRQ aSSOicaWiRQ, Whe\ aUe QRW RbOigaWed WR be XSdaWed WhURXghRXW Whe

OifeVSaQ Rf Whe RSeUaWiRQV. ThiV iV a caXVe fRU cRQceUQ aV VRPe RSeUaWiRQV Pa\ be acWiYe fRU

gUeaWeU WhaQ 20 \eaUV, aQd Whe SiWe POaQ VXbPiWWed ZiWh Whe aSSOicaWiRQ Pa\ QRW be UeOeYaQW ZheQ

Whe WiPe fRU cORVXUe aSSURacheV (PRUW, 2013). 

BiQVWRcN & CaUWeU-WhiWQe\ (2011) haYe ideQWified WhaW a VXbVWaQWiaO WhUeaW WR agUicXOWXUaO

cRQVeUYaWiRQ e[iVWV aV a UeVXOW Rf Whe SRRU PaQagePeQW Rf UehabiOiWaWiRQ iQ OQWaUiR. The 2009

SAROS iQdicaWed WhaW RXW Rf 31 QeZO\ OiceQVed aUeaV, aOPRVW aOO Rf WheP ZeUe ORcaWed ZiWhiQ

UegiRQV cOaVVed aV agUicXOWXUaO RU ZRRdOaQd, ZiWh 48% beiQg ORcaWed iQ SUiPe agUicXOWXUaO aUeaV

(BiQVWRcN & CaUWeU-WhiWQe\, 2011). GiYeQ WhaW Whe UaWeV Rf UehabiOiWaWiRQ aSSeaU WR be geQeUaOO\
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SRRU, WhiV ciUcXPVWaQce Pa\ UeVXOW iQ VigQificaQW ORVVeV Rf SUiPe faUPOaQd. FXWXUe UehabiOiWaWiRQ

SOaQV fRU WheVe ViWeV iQdicaWe WhaW RQO\ 62% Rf Whe ORcaWiRQV aUe iQWeQded WR be UeWXUQed WR

agUicXOWXUaO XVe. The agUicXOWXUaO cOaVV aQd OaQd TXaOiW\ XSRQ UehabiOiWaWiRQ ZiOO be XQNQRZQ XQWiO

fiQaOi]aWiRQ XSRQ VXUUeQdeU (BiQVWRcN & CaUWeU-WhiWQe\, 2011). AOWhRXgh aggUegaWe e[WUacWiRQ iV

cRQVideUed WR be a WePSRUaU\ RU iQWeUiP XVe, iW iV RfWeQ Whe caVe WhaW a SeUPaQeQW ORVV Rf faUPOaQd

UeVXOWV, haYiQg a ORQg-WeUP QegaWiYe iPSacW RQ agUicXOWXUaO SURdXcWiRQ. IW iV iQdicaWed WhaW

faUPOaQd ORVV iV RQe Rf Whe RQO\ TXaQWifiabOe QegaWiYe iPSacWV aVVRciaWed ZiWh aggUegaWe

e[WUacWiRQ (PRUW, 2013).

:DWHU 

PiWV aQd TXaUUieV haYe Whe SRWeQWiaO WR haYe VigQificaQW QegaWiYe iPSacWV RQ ZaWeU

TXaQWiW\, RQ-ViWe aQd RQ adjaceQW SURSeUWieV (BiQVWRcN & CaUWeU-WhiWQe\, 2011). The SURceVV Rf

aggUegaWe e[WUacWiRQ iQ OQWaUiR diVSOaceV high YROXPeV Rf ZaWeU dXe WR TXaUU\ deZaWeUiQg aQd

ZaVhiQg Rf e[WUacWed PaWeUiaOV (BiQVWRcN & CaUWeU-WhiWQe\, 2011). AggUegaWe e[WUacWiRQ

RSeUaWiRQV ZRUNiQg beORZ Whe ZaWeU WabOe caQ UeVXOW iQ Whe dUaiQage Rf ORcaO ZeWOaQdV fed aQd

UeSOeQiVhed b\ gURXQdZaWeU diVchaUge (BiQVWRcN & CaUWeU-WhiWQe\, 2011). AddiWiRQaOO\, WheUe iV

gURZiQg eYideQce WR VXggeVW WhaW TXaUU\ acWiYiW\ haV UeVXOWed iQ Whe dUaZdRZQ Rf QeaUb\ ZeOOV.

HRZeYeU, Whe eQYiURQPeQWaO iPSacWV Rf TXaUU\iQg RQ QeaUb\ ZeOOV XOWiPaWeO\ deSeQdV RQ Whe

SUR[iPiW\ WR Whe ViWe aQd ORcaO geRgUaSh\ (BiQVWRcN & CaUWeU-WhiWQe\, 2011). AddiWiRQaOO\, Whe

iQiWiaO UePRYaO Rf YegeWaWiRQ aW Whe VWaUW Rf e[WUacWiRQ acWiYiW\ haV beeQ QRWed WR UeVXOW iQ chaQgeV

WR QaWXUaO ZaWeU fORZ SaWWeUQV (BiQVWRcN & CaUWeU-WhiWQe\, 2011). 

DXUiQg WheiU aQaO\ViV Rf PXOWiSOe TXaUU\ ViWeV iQ Whe UQiWed SWaWeV, WeVW & ChR (2006)

deWeUPiQed WhaW aggUegaWe e[WUacWiRQ, iQ VRPe iQVWaQceV, UeVXOWed iQ a ORZeUiQg Rf Whe ZaWeU WabOe
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aQd a µdUaZdRZQ¶ effecW RQ gURXQdZaWeU. WeVW & ChR (2006) ideQWified VeYeUaO caVeV ZheUeiQ

aggUegaWe e[WUacWiRQ ZaV deWeUPiQed WR be Whe caXVe Rf abQRUPaO cRQWaPiQaQWV eQWeUiQg aTXifeU

V\VWePV. ThURXgh WheiU UeVeaUch WeVW & ChR (2006) aUgXe WhaW aggUegaWe e[WUacWiRQ caQ

VigQificaQWO\ iPSacW QeighbRXUiQg cRPPXQiWieV aQd RQgRiQg acWiYiWieV. OQVeQ eW aO. (1999)

iQdicaWe ViPiOaU e[SeUieQceV PaWeUiaOi]iQg iQ WiVcRQViQ, UQiWed SWaWeV, ZiWh aOPRVW 100 ZeOOV

QeaU acWiYe e[WUacWiRQ ViWeV beiQg e[WiQgXiVhed Rf ZaWeU UeVRXUceV- iW VhRXOd be QRWed WhaW Whe

dUaiQage eYeQW ZaV aQ XQcRPPRQ UeVXOW dXe WR aQ accideQW RccXUUiQg RQ-ViWe. The UeVeaUcheUV

fXUWheU e[SOaiQ WhaW aOWhRXgh Whe iQcideQW XOWiPaWeO\ Oead WR XSdaWed SUacWiceV aQd iPSURYed

cRPPXQicaWiRQV beWZeeQ Whe aggUegaWe RSeUaWRUV aQd Whe ORcaO cRPPXQiW\, iW ZaV VWiOO a caXVe

fRU cRQceUQ (OQVeQ eW aO., 1999). WiWh ViPiOaU e[SeUieQceV RccXUUiQg gORbaOO\, ORVV Rf QaWXUaO

ZaWeU UeVeUYRiUV WhaW aUe XVXaOO\ cRQWaiQed b\ gUaYeO deSRViWV haV iQiWiaWed Whe deYeORSPeQW Rf

SROicieV OiPiWiQg Whe XVe Rf Whe PaWeUiaO fRU cRQVWUXcWiRQ SXUSRVeV iQ SZedeQ (WiQfieOd & Ta\ORU,

2005). IQ aWWePSWV WR OiPiW WheVe RccXUUeQceV iQ OQWaUiR, cRPSUeheQViYe ZaWeU cRQWiQgeQc\ SOaQV

aUe VXggeVWed b\ gRYeUQiQg bRdieV aQd agUicXOWXUaO VWaNehROdeUV iQ UeOeYaQW OiWeUaWXUe aQd SROic\

dRcXPeQWV (OQWaUiR MiQiVWU\ Rf AgUicXOWXUe FRRd aQd RXUaO AffaiUV, 2018).

ReVeaUch cRQdXcWed b\ Whe OQWaUiR MiQiVWU\ Rf NaWXUaO ReVRXUceV aQd FRUeVWU\ (MNRF)

iQ 2006 had SUeYiRXVO\ iQdicaWed WhaW Whe PURYiQce haV dRcXPeQWed YeU\ feZ TXaQWifiabOe

iPSacWV WR OQWaUiR¶V ZaWeU VXSSO\ aQd TXaOiW\ OiQNed WR Whe e[WUacWiYe iQdXVWU\. AOWhRXgh WheUe

aUe gORbaO e[aPSOeV WhaW aWWUacW cRQceUQ, PRUe UeVeaUch iQ aQ OQWaUiaQ cRQWe[W ZRXOd Qeed WR be

cRQdXcWed WR cRQfiUP aQd YeUif\ ZaWeU UeOaWed iPSacWV (BiQVWRcN & CaUWeU-WhiWQe\, 2011).
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DXVW

DXVW iV cRQVideUed RQe Rf Whe PaiQ e[WeUQaOiWieV aVVRciaWed ZiWh aggUegaWe e[WUacWiRQ

acWiYiWieV. The QaWXUe Rf Whe PeWhRdV UeTXiUed WR acceVV aggUegaWe PaWeUiaOV aQd Whe OaUge YehicOeV

acWiYe RQViWe RU iQ Whe WUaQVSRUWaWiRQ SURceVV bRWh cRQWUibXWe WR Whe diVSeUViRQ Rf dXVW SaUWicOeV iQ

Whe aiU (CaPSbeOO, 2014) . CRQceUQ UegaUdiQg Whe SRWeQWiaO iPSacWV Rf dXVW iV fUeTXeQWO\ diVcXVVed

aQd ideQWified iQ YaUiRXV W\SeV Rf OiWeUaWXUe aQd iQ Whe Pedia (BiQVWRcN & CaUWeU-WhiWQe\, 2011;

CaPSbeOO, 2014; GUaYeO WaWch OQWaUiR, Q.d.). DXVW geQeUaWed RQ ViWe fURP TXaUU\ aQd SiW

acWiYiWieV WhaW bORZV RU WUaYeOV Rff ViWe iV RfWeQ UefeUUed WR aV QXiVaQce/fXgiWiYe dXVW (GUaYeO WaWch

OQWaUiR, Q.d.). AggUegaWe RSeUaWRUV aUe UeTXiUed WR VXSUeVV RU PiWigaWe dXVW WR Whe e[WeQW WhaW iV

feaVibOe, XQdeU Whe ARA (1990). ThiV caQ be achieYed WhURXgh a YaUieW\ Rf PeWhRdV; hRZeYeU,

ZaWeU VSUa\iQg iV cRPPRQO\ ePSOR\ed. OSeUaWRUV aUe QRW UeTXiUed WR eOiPiQaWe dXVW fURP

bORZiQg RQWR QeaUb\ SURSeUWieV (GUaYeO WaWch OQWaUiR, Q.d.). ThiV QRW RQO\ iPSRVeV SRWeQWiaO

heaOWh UiVNV WR QeaUb\ UeVideQWV, bXW WheUe iV gURZiQg cRQceUQ fRU Whe iPSacWV WR agUicXOWXUaO

SURdXcWiYiW\ aQd Whe eQYiURQPeQW. RecRgQi]iQg WhaW agUicXOWXUaO VWaNehROdeUV aUe Whe fRcXV Rf WhiV

UeVeaUch SURjecW, aWWeQWiRQ WR dXVW iPSacWV RQ faUP acWiYiW\ iV diVcXVVed beORZ.

FaUPeU (1991) aQd SeWW (2017) iQdicaWe WhaW TXaUU\ RSeUaWiRQV VigQificaQWO\ iQcUeaVed Whe

aPRXQW Rf dXVW SaUWicOeV iQ Whe aiU. DXVW SaUWicOeV haYe beeQ fRXQd WR adheUe WR SOaQW aQd cURS

OeaYeV WhXV UedXciQg a SOaQW¶V abiOiW\ WR ShRWRV\QWheVi]e (SeWW, 2017). McCUea (1984) caOcXOaWed

WhaW a 1PP WhicN Oa\eU Rf YROcaQic aVh RQ a SOaQWV Oeaf UedXceV iWV abiOiW\ WR abVRUb VXQOighW aQd

SeUfRUP ShRWRV\QWheViV b\ 90%, fXUWheU e[WUaSROaWiQg WhaW ViPiOaU iPSacWV cRXOd UeVXOW fURP

iQcUeaVed dXVW SaUWicOeV iQ Whe aiU. RedXced ShRWRV\QWheViV caQ caXVe SOaQWV WR becRPe PRUe

VXVceSWibOe WR SeVWV aQd diVeaVeV aQd RWheU VecRQdaU\ VWUeVVRUV, WhXV UeVXOWiQg iQ VPaOOeU cURS
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\ieOdV. PaUWicOeV caQ aOVR hiQdeU effecWiYe SROOiQaWiRQ Rf VPaOO Veeded fUXiWV b\ iQVecWV. DXVW

cRQWaPiQaWiRQ aOVR iV VhRZQ WR UedXce Whe RYeUaOO aWWUacWiYeQeVV Rf a SURdXcW, SRWeQWiaOO\

UedXciQg VaOeV aQd Whe aeVWheWic YaOXe Rf Whe cURS (McCUea,1984). 

McCUea (1984) fXUWheU e[SOaiQV WhaW dXVW SaUWicOeV caQ caXVe heaOWh UeOaWed iVVXeV WR

aQiPaOV, VXch aV SQeXPRQia aQd SiQN e\e. DXVW bXiOd-XS iQ Whe e\eV SUeYeQWV aQiPaOV fURP

effecWiYeO\ UePRYiQg haUPfXO bacWeUia, Zhich OeadV WR gUeaWeU iQVWaQceV Rf SiQN e\e (McCUea,

1984). HRZeYeU, iW iV iPSRUWaQW WR QRWe WhaW iQ SUacWice, PaQ\ Rf WheVe iPSacWV aUe difficXOW WR

diVWiQgXiVh caXVaWiRQ fURP cRUUeOaWiRQ. McCUea (1984) QRWeV WhaW iW iV SRVVibOe WhaW dXVW fURP

QeaUb\ URadV RU RWheU faUPiQg acWiYiWieV caQ aOVR cRQWUibXWe WR aQ iQcUeaVed iQVWaQce Rf dXVW RQ

cURS fieOdV. TheUe iV aQ addiWiRQaO eOePeQW Rf cXPXOaWiYe iPSacW ideQWified iQ BiQVWRcN &

CaUWeU-WhiWQe\¶V (2011) UeVeaUch SaSeU. AggUegaWe acWiYiW\ iQ VRXWheUQ OQWaUiR RfWeQ aSSeaUV WR

RccXU iQ a cOXVWeUiQg effecW dXe WR Whe QaWXUe Rf XUbaQ deYeORSPeQW aQd Whe aYaiOabiOiW\ Rf

UeVRXUceV. TheUefRUe, iW iV iPSRUWaQW WR UecRgQi]e WhaW Whe iPSacWV Rf dXVW iQ aUeaV ZheUe WheUe aUe

high YROXPeV Rf e[WUacWiRQ Pa\ be gUeaWeU WhaQ iQ RWheU aUeaV Rf Whe SURYiQce (BiQVWRcN &

CaUWeU-WhiWQe\, 2011).

NRLVH
AcWiYiWieV RccXUUiQg RQ RU QeaUb\ e[WUacWiRQ ViWeV UeOaWed WR Whe SURdXcWiRQ Rf aggUegaWe

PaWeUiaOV aUe RfWeQ aVVRciaWed ZiWh VigQificaQW iQcUeaVeV iQ QRiVe SROOXWiRQ (WiQfieOd & Ta\ORU,

2005). IW haV beeQ QRWed WhaW QRiVe SROOXWiRQ iV RQe Rf Whe PaiQ cRQceUQV e[SUeVVed b\ SXbOic

RSSRQeQWV UegaUdiQg Whe ViWiQg Rf aggUegaWe RSeUaWiRQV (CaPSbeOO, 2014). IQ addiWiRQ WR VRciaO

QXiVaQceV aVVRciaWed ZiWh iQcUeaVed QRiVe YROXPeV dXUiQg acWiYe SURdXcWiRQ aQd ZRUNiQg hRXUV,

WheUe iV Whe SRWeQWiaO fRU cRQVideUabOe eQYiURQPeQWaO iPSacWV WR UeVXOW. GUaYeO RSeUaWiRQV
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W\SicaOO\ SURdXce YaU\iQg OeYeOV Rf QRiVe deSeQdiQg RQ Whe e[WUacWiYe, cUXVhiQg, VcUeeQiQg, aQd

WUaQVSRUWaWiRQ PeWhRdV RccXUUiQg RQ ViWe da\-WR-da\ (CaPSbeOO, 2014). CRQVideUaWiRQ fRU Whe

iPSacWV Rf QRiVe aVVRciaWed ZiWh aggUegaWe e[WUacWiRQ iV Pade aQd ePShaVi]ed ZiWhiQ OQWaUiR¶V

AgUicXOWXUaO IPSacW AVVeVVPeQW gXideOiQeV (OMAFRA, 2018). 

NRiVe VWXdieV aUe UeTXiUed WR be VXbPiWWed ZiWh a cRPSOeWed aggUegaWe OiceQViQg RSeUaWiRQ

(MiQiVWU\ Rf NaWXUaO ReVRXUceV, 2006; OMAFRA 2018). OMAFRA (2018) iQdicaWeV WhaW

SaUWicXOaU aWWeQWiRQ VhRXOd be giYeQ WR Whe SRWeQWiaO iPSacWV Rf OiYeVWRcN RU QeaUb\ agUi-WRXUiVP

bXViQeVVeV caXVed b\ QRiVe SROOXWiRQ. TheVe aUe SaUWicXOaUO\ VeQViWiYe faUP RSeUaWiRQV iQ UegaUd

WR QRiVe OeYeO iPSacWV (OMAFRA 2018). SRXWheUQ OQWaUiR iV hRPe WR Whe OaUgeVW cOXVWeU Rf

eTXiQe faUPV aQd QXPbeU Rf hRUVeV iQ Whe SURYiQce (SaXUeQ, 2014; WUighW, 2008). HRZeYeU, WhiV

aOVR aSSeaUV WR RYeUOaS ZiWh Whe higheVW cRQceQWUaWiRQ Rf aggUegaWe e[WUacWiRQ ViWeV. ReVSRQVeV Rf

hRUVeV WR fUighWeQiQg VWiPXOi caQ haYe daQgeURXV cRQVeTXeQceV fRU bRWh hXPaQ/ UideU aQd eTXiQe

VafeW\ (ChUiVWeQVeQ, KeeOiQg, & NieOVeQ, 2005). HRUVeV WeQd WR UeacW ZiWh a UaSid fOighW UeVSRQVe

ZheQ aOaUPed. DeYeORSed aV aQ eYROXWiRQaU\ UeVSRQVe WR QeZO\ SeUceiYed daQgeUV (eYeQ iQ WheiU

NQRZQ eQYiURQPeQWV), a PajRUiW\ Rf accideQWV WR UideUV aQd WUaiQeUV aUe RfWeQ UeVXOWaQW fURP

eTXiQe UeVSRQVeV eOiciWed b\ feaU (ChUiVWeQVeQ eW aO., 2005; CRK TUaiQiQg LLC, 2015). A VWXd\

cRQdXcWed b\ ChUiVWeQVeQ eW aO. (2005), iQdicaWeV WhaW ZheQ iQWURdXced WR aXdiWRU\ VWiPXOi, hRUVeV

e[SeUieQce aQ iQcUeaVed heaUW UaWe aV Whe aQiPaO SUeSaUeV WR iQiWiaWe a fOighW UeVSRQVe.

AddiWiRQaOO\, iQ aXdiWRU\ WeVWV, hRUVeV aUe fRXQd WR bacN aZa\ iQ feaU fURP QRiVeV aV aQ iQQaWe

UeVSRQVe WR XQNQRZQ VRXQdV (ChUiVWeQVeQ eW aO., 2005). HRZeYeU, ZiWh WiPe aQd SURSeU caUe,

hRUVeV haYe beeQ VhRZQ WR be abOe WR becRPe accXVWRPed WR aXdiWRU\ diVWXUbaQceV WhURXgh

habiWXaWiRQ aQd SURgUeVViYe deVeQViWi]aWiRQ (MiOOeU, 1996). SiPiOaU UeVXOWV haYe beeQ fRXQd fRU
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caWWOe iQ UeVSecW WR VXddeQ aQd XQe[SecWed QRiVe (BURXceN, 2014). FOighW UeVSRQVeV eYRNed

dXUiQg PiONiQg RU haQdOiQg cRXOd UeVXOW iQ adYeUVe behaYiRXUV VXch aV NicNiQg, VWRPSiQg, aQd

UeWUeaW- SRWeQWiaOO\ SRViQg a daQgeU WR iQdiYidXaOV iQ cORVe SUR[iPiW\ dXUiQg WheVe acWiYiWieV

(BURXceN, 2014). OMAFRA (2018) VWUeVVeV Whe iPSRUWaQce Rf NeeSiQg a UegXOaU bOaVWiQg

VchedXOe RU PRdif\iQg hRXUV WR accRPPRdaWe QeaUb\ agUicXOWXUaO acWiYiWieV. FXUWheU, UiVN caQ aOVR

be UedXced b\ QRWif\iQg QeaUb\ faUPV if bOaVWiQg PXVW RccXU dXUiQg aQ iUUegXOaU WiPe (OMAFRA

2018).

SRXUcHV RI CRQIOLcW: EcRQRPLc IPSacWV

TheUe iV QR deQ\iQg Whe ecRQRPic iPSRUWaQce Rf aggUegaWe UeVRXUceV WR Whe ORQg-WeUP

VXVWaiQabiOiW\ aQd heaOWh Rf OQWaUiR¶V ecRQRP\. The XSVWUeaP aQd dRZQVWUeaP ecRQRPic beQefiWV

Rf aggUegaWe PaWeUiaOV aUe eVVeQWiaO WR QXPeURXV iQdXVWUieV aQd fRU YaUiRXV eQd-XVeV. AW WhiV SRiQW

iQ WiPe, WheUe iV QR cOeaU VXbVWiWXWe fRU aggUegaWe PaWeUiaOV, SaUWicXOaUO\ iQ cRQVWUXcWiRQ baVed

iQdXVWUieV (AECOM CaQada LWd., 2009). AggUegaWe PaWeUiaOV aUe a UeOaWiYeO\ ORZ RYeUaOO cRVW

cRQWUibXWRU WR PRVW PajRU deYeORSPeQW SURjecWV. AggUegaWe UeVRXUceV aUe abOe WR be acceVVed iQ

high YROXPeV aW ORZ cRVWV, Zhich WheQ e[SRQeQWiaOO\ iQcUeaVe iQ YaOXe WhURXgh WheiU XWiOi]aWiRQ iQ

iQfUaVWUXcWXUe SURjecWV (AECOM CaQada LWd., 2009). ThURXgh Whe SAROS Paper 3: The Value of

Aggregates, Whe OQWaUiR GRYeUQPeQW e[SOaiQV iQ deWaiO Whe ecRQRPic iPSRUWaQce Rf aggUegaWe

PaWeUiaOV WR Whe PURYiQciaO ecRQRP\. HRZeYeU, WheUe iV QR SURSeU aQaO\ViV RU aWWeQWiRQ giYeQ WR

SRWeQWiaO ecRQRPic iPSacWV (AECOM CaQada LWd., 2009; BiQVWRcN & CaUWeU-WhiWQe\, 2011). IW

iV iPSRUWaQW WR QRWe WhaW WheUe iV YeU\ OiPiWed UeVeaUch RQ Whe ecRQRPic iPSacWV Rf aggUegaWe

e[WUacWiRQ RYeUaOO.
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AOWhRXgh Whe eVVeQWiaO UROe Rf aggUegaWe e[WUacWiRQ iV geQeUaOO\ UecRgQi]ed, aV ZeOO aV Whe

iPSRUWaQce Rf PaWeUiaO acceVVibiOiW\, iW haV beeQ VXggeVWed WhaW Whe ORZ cRVW Rf Whe UeVRXUce iV a

baUUieU WR iPSURYiQg Whe SeUfRUPaQce Rf Whe iQdXVWU\ (BiQVWRcN & CaUWeU-WhiWQe\, 2011). TheUe

iV addiWiRQaO cRQceUQ WhaW Whe UR\aOWieV/feeV aVVRciaWed ZiWh e[WUacWiRQ UaWeV aUe iQVXfficieQW WR

cRYeU Whe WUXe cRVWV Rf Whe QegaWiYe e[WeUQaOiWieV geQeUaWed. E[aPSOeV ideQWified iQcOXde iPSacWV

WR URadV RU PXQiciSaO iQfUaVWUXcWXUe aQd RWheU ORcaO iPSacWV. TheUe iV heViWaQc\ VXUURXQdiQg Whe

idea Rf iQcUeaViQg e[WUacWiRQ feeV aV PaQ\ SXUchaVeUV Rf aggUegaWe PaWeUiaOV aUe SXbOic bRdieV

aQd dRiQg VR ZRXOd UeVXOW iQ Whe higheU SUice beiQg SaVVed iQadYeUWeQWO\ RQWR Wa[-Sa\eUV

(BiQVWRcN & CaUWeU-WhiWQe\, 2011).

LeYieV SeU WRQQe aSSOied WhURXgh Whe OiceQViQg SURceVV aUe cROOecWed aQd diVWUibXWed WR

YaUiRXV OeYeOV Rf gRYeUQPeQW aQd gRYeUQPeQW RUgaQi]aWiRQV. The feeV aUe diVWUibXWed WR Whe

AggUegaWe ReVRXUceV TUXVW, Whe ORcaO PXQiciSaO gRYeUQPeQW ZheUe Whe ViWe iV ORcaWed, Whe

XSSeU-WieU gRYeUQPeQW ZheUe Whe ViWe iV ORcaWed, aQd Whe CURZQ (GRYeUQPeQW Rf OQWaUiR, 2021).

BiQVWRcN & CaUWeU-WhiWQe\ (2011) iQdicaWe WhaW Whe UR\aOWieV UeceiYed b\ ORcaO gRYeUQPeQWV aUe

aOPRVW eQWiUeO\ XVed WR cRYeU Whe cRVWV Rf URad aQd iQfUaVWUXcWXUe PaiQWeQaQce. FXUWheU, Whe YaOXe

Rf ecRV\VWeP VeUYiceV ORVW aV a UeVXOW Rf eQYiURQPeQWaO RU agUicXOWXUaO diVWXUbaQce fURP

e[WUacWiRQ cRXOd haYe RWheU iQdiUecW ecRQRPic iPSacWV (BiQVWRcN & CaUWeU-WhiWQe\, 2011). TheUe

iV aOVR eYideQce WR VXggeVW WhaW Whe fee SUiciQg iV QRW eQRXgh WR VXVWaiQ RU VXSSRUW Whe gRYeUQPeQW

caSaciW\ UeTXiUed fRU cRQViVWeQW ViWe iQVSecWiRQ aQd UeSRUWiQg Zhich caQ eQabOe eQYiURQPeQWaO

deVWUXcWiRQ (BiQVWRcN & CaUWeU-WhiWQe\, 2011; MiOOeU, 2007; WiQfieOd & Ta\ORU, 2005).

LLPLWaWLRQV RI LLWHUaWXUH RHYLHZ
IQ Whe SUeSaUaWiRQ Rf WhiV UeVeaUch SaSeU, iW becaPe aSSaUeQW WhaW OiWeUaWXUe e[SORUiQg Whe

UeOaWiRQVhiS beWZeeQ aggUegaWe aQd agUicXOWXUaO SURdXcWiRQ iV OiPiWed. HRZeYeU, WhiV iV iQdicaWiYe
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Rf aQ RSSRUWXQiW\ WR e[SORUe Whe cRPSOe[iWieV Rf Whe UeOaWiRQVhiS, aQd fXUWheU ePShaVi]eV Whe

iPSRUWaQce Rf WhiV UeVeaUch SaSeU. TheUe iV a gURZiQg Qeed WR e[SORUe Whe d\QaPicV beWZeeQ

aggUegaWe e[WUacWiRQ aQd agUicXOWXUaO SURdXcWiRQ aV Whe SeUceiYed RU acWXaO effecWV RQ ORcaO

eQYiURQPeQWV haYe beeQ a cRQViVWeQW iVVXe iQ Whe OiceQViQg aQd RSeUaWiQg SURceVV fRU decadeV

(BaNeU, SOaP, & SXPPeUYiOOe, 2001). RecRgQi]iQg WhaW WheUe iV a OiPiWaWiRQ iQ Whe aYaiOabiOiW\ Rf

acadePic UeVeaUch e[aPiQiQg WhiV UeOaWiRQVhiS iQ deWaiO, Whe deWaiOed UecRUdV Rf Whe OMB/LPAT

adjXdicaWiYe SURceVV SURYideV iQVighW iQWR Whe UeaO-Oife e[SeUieQceV aQd cRQceUQV Rf VWaNehROdeUV

RU RWheU PePbeUV Rf Whe SXbOic.

RHVHaUcK JXVWLILcaWLRQ

AV afRUePeQWiRQed, Whe aYaiOabiOiW\ Rf acadePic UeVeaUch e[SORUiQg Whe WeQViRQV beWZeeQ

aggUegaWe e[WUacWiRQ aQd agUicXOWXUaO SURdXcWiRQ iV VSaUce. IW iV cOeaU WhaW SROic\ UegXOaWiQg

QaWXUaO UeVRXUceV iQ OQWaUiR, VXch aV aggUegaWeV aQd faUPOaQd, cRQWiQXe WR be aQ eYROYiQg aQd

d\QaPic SURceVV (BaNeU eW aO., 2001; BiQVWRcN & CaUWeU-WhiWQe\, 2011). FRU e[aPSOe, PURYiQciaO

PROic\ aQd SOaQQiQg dRcXPeQWV e[aPiQed haYe had PajRU XSdaWeV RU cRQVROidaWiRQV aV UeceQWO\

aV Whe \eaU 2020, ZiWh eaUOieU UeYieZV RccXUUiQg fURP 2014-2016 (i.e. Whe PURYiQciaO PROic\

SWaWePeQW, GURZWh POaQ fRU Whe GUeaWeU GROdeQ HRUVeVhRe). NRW RQO\ iV WheUe a geQeUaO abVeQce

Rf acadePic OiWeUaWXUe e[SORUiQg Whe cRQQecWiRQV beWZeeQ WheVe iQdXVWUieV, WheUe iV a OacN Rf

contemporar\ UeVeaUch e[aPiQiQg WheVe iVVXeV iQ Whe cXUUeQW SROic\ UegiPe. The OMB/LPAT

adjXdicaWiYe SURceVV iQ OQWaUiR SURYideV aQ RSSRUWXQiW\ WR XQdeUVWaQd Whe YeU\ baViV Rf Whe

gURZiQg cRQWeQWiRQ beWZeeQ WheVe UeVRXUceV. OfWeQ, Whe SRWeQWiaO iPSacWV Rf a SiW RU TXaUU\ aUe

aVVeVVed iQ gUeaWeU deWaiO b\ e[SeUWV dXUiQg Whe OMB/LPAT SURceVV. TheUefRUe, Whe e[aPiQaWiRQ

Rf OMB/LPAT PiQXWeV aQd deciViRQ UecRUdV aUe e[SecWed WR cRPSUeheQViYeO\ e[aPiQe Whe
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cXUUeQW VWaWe Rf Whe UeOaWiRQVhiS beWZeeQ Whe cRPSeWiQg iQdXVWUieV acURVV OQWaUiR (BiQVWRcN &

CaUWeU-WhiWQe\, 2011).

3.0 MHWKRGRORJ\
DaWa SRXUcHV

LRFDO PODQQLQJ ASSHDOV 7ULEXQDO (LPA7)

The LRcaO POaQQiQg ASSeaO TUibXQaO (LPAT) iV aQ adjXdicaWiYe WUibXQaO WhaW UecRgQi]eV

caVeV UeOaWed WR a YaUieW\ Rf PXQiciSaO SOaQQiQg aQd OaQd PaWWeUV. The LPAT heaUV caVeV

UegaUdiQg iVVXeV WhaW iQcOXde, bXW aUe QRW OiPiWed WR, RfficiaO SOaQV, ]RQiQg b\-OaZV, SOaQV Rf

VXbdiYiViRQ, PiQRU YaUiaQceV, aggUegaWe UeVRXUceV, aQd RWheU iVVXeV aV aVVigQed b\ OQWaUiR

VWaWXWeV/SROic\. MePbeUV Rf Whe LPAT aUe UeVSRQVibOe fRU Whe adjXdicaWiRQ Rf diVSXWeV RU aSSeaOV

beWZeeQ WZR SaUWieV WhaW aSSeaU befRUe Whe WUibXQaO UegaUdiQg SOaQQiQg PaWWeUV iQ OQWaUiR.

The LPAT ZaV SUeYiRXVO\ NQRZQ aQd UecRgQi]ed aV Whe OQWaUiR MXQiciSaO BRaUd

(OMB), SUiRU WR 2018. OQ ASUiO 3Ud, 2018, OQWaUiR OegiVOaWed BiOO 139, Whe Building Better

Communities and Conserving Watersheds Act Zhich ZaV iQWeQded WR chaQge Whe OaQd XVe

SOaQQiQg SURceVV iQ OQWaUiR. AV a UeVXOW, Whe OMB WUaQViWiRQed WR aQd cRQWiQXed aV Whe LPAT. FRU

Whe SXUSRVeV Rf WhiV UeVeaUch, OMB aQd LPAT caVeV aUe UecRgQi]ed aQd cRQVideUed WR be Whe

VaPe/eTXaO aV Whe geQeUaO iQWeQW Rf Whe SOaQQiQg aSSeaOV adjXdicaWiRQ SURceVV did QRW chaQge ZiWh

Whe WUaQViWiRQ.

ThURXgh Whe cRPSOeWiRQ Rf Whe abRYe LiWeUaWXUe ReYieZ, iW ZaV UecRgQi]ed WhaW PaQ\

AggUegaWe LiceQVe aSSOicaWiRQV UeVXOW iQ a heaUiQg RU cRQfeUeQce heOd befRUe Whe LPAT. TR beVW

XQdeUVWaQd Whe VRXUceV Rf cRQWeQWiRQ aQd aUeaV Rf diVSXWe beWZeeQ aggUegaWe SURSRQeQWV aQd

agUicXOWXUaO VWaNehROdeUV, Whe deciViRQV Rf Whe TUibXQaO ZeUe aQWiciSaWed WR cRQWaiQ UecRUdV Rf Ne\
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iVVXeV RU WRSicV Rf diVcXVViRQ aV iW UeOaWeV WR Whe gRaO Rf WhiV UeVeaUch SURjecW. The CaQadiaQ LegaO

IQfRUPaWiRQ IQVWiWXWe (CaQLII) iV aQ RQOiQe daWabaVe WhaW cRQWaiQV Whe UecRUdV aQd deciViRQV aV

iVVXed b\ Whe LPAT aQd WheUefRUe ZaV a YaOXabOe aVVeW iQ Whe cRPSOeWiRQ Rf WhiV SaSeU.

CDQDGLDQ LHJDO IQIRUPDWLRQ IQVWLWXWH (CDQLII)

AV afRUePeQWiRQed, The CaQadiaQ LegaO IQfRUPaWiRQ IQVWiWXWe (CaQLII), iV aQ RQOiQe

daWabaVe WhaW SURYideV acceVV WR cRXUW jXdgePeQWV fURP aOPRVW aOO CaQadiaQ CRXUWV aQd WUibXQaOV.

CaQLII iV fXQded b\ Whe VRcieWieV WhaW cRPSRVe Whe FedeUaWiRQ Rf LaZ SRcieWieV Rf CaQada. The

daWabaVe iV XSdaWed PRQWhO\ WR SURYide acceVV WR Whe PRVW UeceQW deciViRQV adjXdicaWed b\ CRXUWV

aQd TUibXQaOV acURVV Whe cRXQWU\. The daWabaVe cRQWaiQV deciViRQV fURP Whe LPAT aQd SURYideV

XVeUV ZiWh Whe abiOiW\ WR fiOWeU caVeV ZiWh aQ adYaQced VeaUch fXQcWiRQ. IQfRUPaWiRQ caQ be VRUWed

b\ daWe RU ZiWh VSecific Ne\ ZRUdV. ThURXgh WhiV RSWiRQ, XVeUV aUe abOe WR e[SORUe caVeV ZiWh

dRcXPeQW We[W iQcOXdiQg VSecific Ne\ ZRUdV RU WRSicV. CaQLII PaiQWaiQV cRQWiQXRXV UecRUdV Rf

LPAT deciViRQV fURP 2015 WR SUeVeQW da\, ZiWh SaUWiaO cRYeUage SUiRU WR WhiV WiPe.

MHWKRGV

The CaQLII daWabaVe ZaV XWiOi]ed WR VeaUch OMB/LPAT deciViRQV fURP 2015 WR SUeVeQW

da\. FiOWeUV ZeUe aSSOied WR eQVXUe WhaW UeVXOWaQW UecRUdV aQd deciViRQV VSecificaOO\ iQYROYed

diVSXWe RU cRQfOicW beWZeeQ aggUegaWe e[WUacWiYe acWiYiWieV aQd SRWeQWiaO iPSOicaWiRQV fRU QeaUb\

agUicXOWXUaO SURdXcWiRQ. TR e[SORUe caVeV aQd aSSeaOV heaUd befRUe Whe LPAT WhaW UeOaWed WR Whe

WRSic Rf WhiV UeVeaUch SURjecW, Whe fROORZiQg Ne\ ZRUdV ZeUe VeaUched:

1. Aggregates AND agriculture

2. Aggregates AND farm*
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TheVe Ne\ZRUdV ZeUe VSecificaOO\ aSSOied WR ideQWif\ caVeV aQd aSSeaOV WhaW cRQWaiQed

diVcXVViRQ beWZeeQ Whe WZR iQdXVWUieV. RecRgQi]iQg WhaW WheUe Pa\ be VRPe YaUiabiOiW\ iQ

OaQgXage XWiOi]ed b\ SURSRQeQWV/aSSeOOaQWV aQd TUibXQaO PePbeUV, iW ZaV cUiWicaO WR aOORZ Whe

VeaUch eQgiQe WR fiOWeU dRcXPeQWV XViQg RWheU cRPPRQ WeUPV. The iQcOXViRQ Rf Whe aVWeUiVN (*) aW

Whe eQd Rf ³faUP´ aOORZed Whe daWabaVe WR UecRgQi]e WhiV YaUiabiOiW\ aQd WR highOighW RWheU

UeOeYaQW caVeV. AOWhRXgh Whe daWabaVe RQO\ cRQWaiQV cRQWiQXRXV UecRUdV SRVW-2015, WhiV dReV QRW

OiPiW Whe UeOeYaQce Rf Whe UeVeaUch aQd daWa cROOecWed aV PajRU SROic\ chaQgeV UegaUdiQg

aggUegaWe aQd agUicXOWXUaO SUacWiceV iQ OQWaUiR ZeUe OegiVOaWed iQ 2014 aQd agaiQ PRUe UeceQWO\

iQ 2020 WhURXgh Whe PPS aQd GURZWh POaQ cRPSUeheQViYe UeYieZ aQd XSdaWe.

AfWeU Whe VeaUch ZaV cRPSOeWed, Whe UecRUdV ZeUe fXUWheU VRUWed WR eQVXUe UeOeYaQce WR Whe

UeVeaUch SURjecW. The UecRUdV WhaW ZeUe SUeVeQWed b\ CaQLII UeVXOWiQg fURP Whe fiOWeUed VeaUch

ZeUe aQaO\]ed aQd VeSaUaWed WR RQO\ WhRVe WhaW iQcOXded a PiQiPXP Rf fiYe (5) PeQWiRQV RU

UefeUeQceV WR Whe Ne\ WeUPV ideQWified abRYe. CaVe VXbjecWV RU VXPPaUieV iQcOXded aW Whe WRS Rf

each dRcXPeQW ZaV aQaO\]ed WR VROidif\ Whe WRSicV Rf diVcXVViRQ ZiWhiQ each LPAT UecRUd. The

fiQaO OiVW Rf UeOeYaQW deciViRQV aQd TUibXQaO UecRUdV ZeUe WheQ VXPPaUi]ed. ThURXgh Whe cRQWeQW

aQaO\ViV aQd VXPPaU\ Rf caVeV UeWUieYed, Ne\ iVVXeV aQd PaiQ fRcXVeV Rf each aSSeaO ZeUe

ideQWified.

IQSXW SURYided b\ e[SeUW ZiWQeVVeV deVcUibiQg VSecific VWeSV RU RSeUaWiRQaO chaQgeV WhaW

aggUegaWe aQd agUicXOWXUaO SURdXceUV cRXOd XQdeUWaNe WR iPSURYe UeOaWiRQV RU UeVROYe cRQfOicW

ZeUe aOVR UecRUded. SSecific QRWe ZaV WaNeQ ZheUeiQ Whe adYice SURYided UeVXOWed iQ a VaWiVfied

cRQcOXViRQ RU cRPSURPiVe beWZeeQ SaUWieV. TheVe VXggeVWiRQV ZeUe WheQ deYeORSed iQWR ³beVW

SUacWiceV´. FRU Whe SXUSRVeV Rf WhiV UeVeaUch SURjecW, ³beVW SUacWiceV´ ZaV defiQed aV beiQg
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acWiRQV RU RSeUaWiRQaO chaQgeV WhaW aVViVW iQ UeVROYiQg RU aOOeYiaWiQg WeQViRQV beWZeeQ Whe

aggUegaWe RSeUaWRU RU OiceQVe aSSOicaQW aQd QeighbRXUiQg RU QeaUb\ agUicXOWXUaO VWaNehROdeUV WhXV

cUeaWiQg aQ eQYiURQPeQW iQ Zhich bRWh iQdXVWUieV caQ cRe[iVW.

4.0 5HVXOWV DQG AQDO\VLV
CaQLII DaWabaVH SHaUcK RHVXOWV

AQ iQiWiaO VeaUch Rf Whe CaQLII daWabaVe XWiOi]iQg Whe Ne\ WeUPV ³aggUegaWe AND

agUicXOWXUe´ ideQWified 169 caVeV RU UecRUdV heaUd b\ Whe OMB/LPAT beWZeeQ Whe \eaUV Rf

2015-2021 (aV UeceQW aV Ma\ 2021). USRQ VeaUchiQg ³aggUegaWe AND faUP*´ iQ Whe VaPe WiPe

SeUiRd, Whe daWabaVe UeWUieYed aQ addiWiRQaO WRWaO Rf 99 caVeV; WheVe ZeUe UedXced WR cRQWUibXWe aQ

addiWiRQaO WZR (2) caVeV WR Whe UeVeaUch SURjecW aV PaQ\ Rf WhRVe ideQWified RYeUOaSSed ZiWh Whe

iQiWiaO Ne\ WeUP VeaUch. AfWeU Whe VeaUch UeVXOWV ZeUe aQaO\]ed XWiOi]iQg Whe iQcOXViRQ cUiWeUia, a

WRWaO Rf 28 (Q = 28) caVeV aQd UecRUdV ZeUe iQcOXded iQ Whe UeVeaUch SURjecW. The fXOO OiVW Rf

UecRUdV aQaO\]ed aUe iQcOXded aV ASSHQGL[ B WR WhiV UeSRUW.

KH\ IVVXHV aQG TUHQGV

ThURXgh Whe cRQWeQW aQaO\ViV cRPSOeWed, a YaUieW\ Rf cRQViVWeQW Ne\ iVVXeV aQd VRXUceV Rf

cRQfOicW ZeUe SUeVeQWed. MaQ\ Rf Whe iVVXeV diVcXVVed dXUiQg Whe OMB/LPAT SURceVVeV iQcOXded

WhRVe ViPiOaU WR WRSicV diVcXVVed WhURXghRXW Whe abRYe OiWeUaWXUe UeYieZ. HRZeYeU, Whe geQeUaWed

ZRUd cORXd iQdicaWeV Ne\ WUeQdV aQd PRVW UeOeYaQW WRSicV Rf diVcXVViRQ RU fRcXV Rf debaWe

UegaUdiQg UeceQW ARA OiceQVeV. The ZRUd cORXd iV deSicWed iQ FLJXUH 2:
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FLJXUH 2. LPAT Record Word Cloud (50 count)
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The WeQ PRVW UeOeYaQW WhePeV aQd WRSicV Rf diVcXVViRQ aUe aV fROORZV:

● WaWeU UeVRXUceV

● HaXO URXWeV

● AiU TXaOiW\

● SiWe SOaQV

● QXaOiW\ Rf Oife

● HiVWRU\ Rf cRPSOiaQce

● AgUicXOWXUaO XVeV

● DeYeORSPeQW agUeePeQWV

● HRXUV Rf OSeUaWiRQ

:DWHU

WaWeU ZaV a Ne\ cRQceUQ aQd WUeQdiQg iVVXe diVcXVVed iQ aOPRVW eYeU\ UecRUd iQcOXded iQ

Whe UeVeaUch aQaO\ViV, beiQg PeQWiRQed aQd diVcXVVed iQ 22 RXW Rf 28 (78%) VeOecWed SURceediQgV

befRUe Whe LPAT. SecWiRQ 12(1) Rf Whe ARA UeTXiUeV WhaW aQ\ SRVVibOe effecWV RQ gURXQd RU

VXUface ZaWeU UeVRXUceV be e[aPiQed. AV iW iV a OegiVOaWiYe UeTXiUePeQW WR addUeVV WheVe iVVXeV, iW

ZaV aQWiciSaWed WhaW ZaWeU UeVRXUceV ZRXOd be a WRSic Rf diVcXVViRQ. HRZeYeU, WhURXgh Whe

aQaO\ViV cRQdXcWed iW ZaV QRWed WhaW PaQ\ Rf Whe UeaVRQiQgV fRU aSSeaO RU RSSRViWiRQ VWePPed

fURP ZaWeU UeVRXUce cRQceUQV Rf SXbOic iQdiYidXaOV, RXWVide Rf Whe W\SicaO OegiVOaWiYe e[aPiQaWiRQ

Rf eYideQce aQd ZaV a heaY\ fRcXV Rf debaWe iQ cRPSaUiVRQ WR RWheU OegiVOaWed aQaO\VeV (Vee

FigXUe 2 aQd FigXUe 3). IVVXeV diVcXVVed WhURXghRXW Whe LPAT heaUiQgV iQcOXded chaQgeV WR bRWh

QeaUb\ VXUface ZaWeU aQd gURXQd ZaWeU UeVRXUceV. CRQceUQ fRU Whe iQdiUecW iPSacWV UeVXOWiQg fURP
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chaQgeV WR ZaWeU OeYeOV aQd TXaOiW\ ZeUe aOVR a OaUge fRcXV Rf diVcXVViRQ aQd diUecWiRQ Rf

VXSSRUWiQg eYideQce. IW iV iPSRUWaQW WR QRWe WhaW iVVXeV UegaUdiQg ZaWeU cRQWaPiQaWiRQ RU OeYeO

chaQgeV ZeUe QRW OiPiWed WR OiceQVeV fRU acWiYiWieV beORZ Whe ZaWeU WabOe bXW ZeUe aOVR SUeVeQWed

aV a Ne\ cRQceUQ fRU WhRVe SURSRViQg abRYe ZaWeU WabOe e[WUacWiRQ.

AOWhRXgh Whe geRgUaSh\ Rf OQWaUiR iV d\QaPic aQd eYeU\ iQdiYidXaO OiceQVe aQd SURSRVed

ViWe iV VXbjecW WR diffeUeQW geRORgicaO cRQdiWiRQV, WheUe aUe cRQViVWeQW cRQceUQV SUeVeQWed iQ WhRVe

caVeV WhaW QeighbRXU agUicXOWXUaO SURdXcWiRQ faciOiWieV aQd acWiYe faUPV. NaPeO\, Whe cRQceUQ fRU

SRWeQWiaO iPSacWV WR ZaWeU UeVRXUceV ZaV highO\ debaWed dXe WR Whe cRQceiYabOe daPageV WR

agUicXOWXUaO SURdXcWiRQ WhaW cRXOd PaWeUiaOi]e aV a UeVXOW. IQ cRQQecWiRQ WR WhiV PaWWeU,

aSSUeheQViRQV UeOaWed WR SRWeQWiaO iPSacWV RQ OiYeVWRcN aQd eTXiQe ZeOObeiQg ZeUe PaiQ aUeaV Rf

diVcXVViRQ. The BaWeV Y. OQWaUiR (2020) aQd JaPeV DicN CRQVWUXcWiRQ LiPiWed Y. WeOOiQgWRQ

(2020) heaUiQgV bRWh iQcOXded WeVWiPRQ\ fURP QeaUb\ faUPeUV deVcUibiQg cRQceUQV fRU WheiU

OiYeVWRcN aQd hRUVeV. AddiWiRQaOO\, cRUUeVSRQdeQce beWZeeQ SaUWieV WhURXghRXW YaUiRXV WUiaOV

iQcOXded iQ Whe aQaO\ViV iQdicaWed WhaW PaQ\ faUPeUV feeO aV WhRXgh chaQgeV WR ZeOO OeYeOV aQd

ZaWeU TXaOiW\ ZRXOd SRVe VigQificaQW WhUeaW WR Whe VXcceVV Rf QeighbRXUiQg agUicXOWXUaO acWiYiWieV.

DiVcXVViRQ ZaV QRW OiPiWed WR Whe ORQg-WeUP iPSacWV bXW aOVR highOighWed Whe UeSeUcXVViRQV WR

agUicXOWXUaO SURdXcWiRQ VhRXOd a VXddeQ dURS iQ ZaWeU OeYeOV RccXU.

The fROORZiQg iV a TXRWe fURP BaWeV Y. OQWaUiR (2020) deVcUibiQg a faUPeU¶V OiYed

e[SeUieQce adjaceQW WR a TXaUU\ aQd WheiU cRPPeQWV SURYided RQ a SURSRVed e[SaQViRQ:
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HDXO 5RXWHV

HaXO RRXWeV VeUYiciQg SURSRVed e[WUacWiRQ ViWeV aQd/RU e[SaQViRQV WR e[iVWiQg ViWeV faced

ViPiOaU cUiWiciVP aQd RSSRViWiRQ aV diVcXVViRQV UegaUdiQg ZaWeU UeVRXUceV. The ZeighW aQd

UeOeYaQc\ Rf WhiV WRSic iQ cRPSaUiVRQ WR RWheU facWRUV aQaO\]ed iV UeSUeVeQWed iQ FigXUe 1 aQd 2

abRYe. IQ deSWh diVcXVViRQ RU UecRgQiWiRQ Rf cRQceUQ fRU HaXO RRXWeV ZaV deVcUibed iQ 19 RXW Rf

Whe 28 (68%) dRcXPeQWV aQaO\]ed aQd iQcOXded iQ WhiV UeVeaUch SURjecW. WhiOe cRUUeVSRQdeQce

aQd WeVWiPRQ\ cRQceUQiQg ZaWeU UeVRXUceV ZaV UeOaWiYeO\ fRcXVed, SRWeQWiaO e[WeUQaOiWieV UeVXOWiQg

fURP Whe iPSOePeQWaWiRQ Rf HaXO RRXWeV had a gUeaWeU UaQge aQd YaUieW\ Rf cRQceUQ VWePPiQg

fURP iQcUeaVed SUeVeQce Rf OaUge YehicOeV. TRSicV Rf diVcXVViRQ iQcOXded: SedeVWUiaQ VafeW\,

YehicOe ePiVViRQV, QRiVe, YehicXOaU accideQWV, iQcUeaVed WUaffic, aQd iQfUaVWUXcWXUaO degUadaWiRQ.

MaQ\ Rf Whe cRQceUQV UegaUdiQg HaXO RRXWeV VXUURXQded Whe iPSacWV WR QeaUb\ UeVideQWiaO

XVeV aQd cRPPXQiWieV, OiNeO\ cRQWUibXWiQg WR iWV UeOeYaQc\ iQ Whe geQeUaWed ZRUd cORXd. HRZeYeU,

WheUe ZaV VigQificaQW cRQYeUVaWiRQ aQd RSiQiRQ eYideQce VXbPiWWed UegaUdiQg Whe addiWiRQaO

iQfOXeQce RQ agUicXOWXUaO SURdXcWiRQ aQd acWiYiW\. WhiOe Whe iQcUeaVed OaUge YehicOe WUaffic

aVVRciaWed ZiWh HaXO RRXWe e[SaQViRQ RU eVWabOiVhPeQW cRXOd cRQceiYabO\ SRVe aV iPSacW RQ
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SedeVWUiaQ RU UeVideQWiaO VafeW\ (a cRQceUQ ideQWified WhURXgh Whe aQaO\ViV), WheUe aUe XQiTXe

cRQVideUaWiRQV WhaW ZeUe cRQWUibXWed b\ faUPeUV RU agUicXOWXUaO VWaNehROdeUV QRWed WhURXghRXW Whe

iQcOXded heaUiQgV aQd UecRUdV. SSecificaOO\, Whe UeVXOWiQg WUaffic iPSacWV RQ Whe VafeW\ Rf Whe URad

fRU eTXiQe WUaYeO ZaV QRWed dXUiQg Whe cRPSOeWiRQ Rf a WechQicaO UeSRUW fRU Whe BXPVWead LiceQce

diVcXVVed iQ Whe BXPVWead Y. GUe\ (2020) heaUiQg (beORZ).

The ORcaWiRQ Rf Whe BXPVWead Y. GUe\ (2020) ViWe aQd HaXO RRXWe UeTXiUeV eTXiQe UideUV

aQd OaUge WUXcNV VeUYiciQg Whe aggUegaWe ViWe WR XWiOi]e Whe VaPe URad, aORQg ZiWh RWheU cRPPXQiW\

acWiYiW\. IQ WhiV SaUWicXOaU caVe, Whe UeVXOWaQW cRQceUQ fRU Whe VafeW\ Rf hRUVe-bacN UideUV aQd WheiU

aQiPaOV Oead WR Whe cRQdiWiRQ Rf edXcaWiRQ aQd WUaiQiQg fRU Whe WUXcN dUiYeUV WhaW ZRXOd be XViQg

Whe HaXO RRXWe. TUaiQiQg ZRXOd iQfRUP Whe dUiYeUV hRZ WR caUefXOO\ aSSURach aQd RYeUWaNe

iQdiYidXaOV aQd gURXSV Rf hRUVeV aQd UideUV.

The e[aPiQaWiRQ Rf daWa UeOaWed WR HaXO RRXWeV highOighWed Whe XQiTXe cRQVideUaWiRQV WhaW

aSSO\ WR ViWXaWiRQV ZheUeiQ agUicXOWXUaO aQd e[WUacWiYe acWiYiW\ aWWePSW WR cRe[iVW. WhiOe cRQceUQV

UegaUdiQg iQcUeaVed WUXcN WUaffic aORQg HaXO RRXWeV ZeUe ViPiOaU beWZeeQ UeVideQWiaO aQd

agUicXOWXUaO VWaNehROdeUV, Whe e[aPSOe Rf BXPVWead Y. GUe\ (2020) highOighWed a XQiTXe d\QaPic

beWZeeQ Whe WZR iQdXVWUieV. WhiOe iPSacWV Rf iQcUeaVed WUXcN WUaffic RQ SedeVWUiaQV/UeVideQWV

VhRXOd QRW be igQRUed, iW iV iPSRUWaQW WR QRWe Whe diffeUeQW Za\V iQ Zhich Whe agUicXOWXUaO iQdXVWU\

cRXOd be iPSacWed b\ Whe VaPe facWRU. AddUeVViQg cRQceUQV WhURXgh geQeUaOi]ed cRQdiWiRQ Pa\

QRW be aSSOicabOe WR Whe SRWeQWiaO agUicXOWXUaO iPSacW aQd Pa\ UeTXiUe VSeciaOi]ed aWWeQWiRQ, VXch

aV addiWiRQaO edXcaWiRQ aQd WUaiQiQg, aV UefOecWed WhURXgh Whe abRYe e[ceUSW fURP BXPVWead Y.

GUe\ (2020).
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ALU QXDOLW\ / DXVW

PRWeQWiaO iPSacWV WR aiU TXaOiW\ ZaV aOVR highOighWed aV a UeOeYaQW WRSic Rf diVcXVViRQ

WhURXgh Whe e[aPiQed LPAT/OMB dRcXPeQWV. DiUecW PeQWiRQ Rf Whe WeUP ³aiU TXaOiW\´ ZaV

PeQWiRQed ZiWhiQ 11 Rf Whe 28 VeOecWed dRcXPeQWV. HRZeYeU, geQeUaO RU iQdiUecW diVcXVViRQ

UegaUdiQg iPSacWV WR aiU TXaOiW\ ZaV highOighWed aV a Ne\ WhePe RU UeOeYaQW WRSic aV ideQWified iQ

Whe abRYe WRUd CORXdV (FigXUeV 2 aQd 3). RecRgQi]iQg WhaW WheUe aUe PaQ\ iQcideQWV Rf iQdiUecW

cRUUeVSRQdeQce UeOaWed WR WhiV SaUWicXOaU WRSic, iW iV difficXOW WR TXaQWif\ a VSecific VWaWiVWic.

HRZeYeU, aV PeQWiRQed, iW ZaV a UeOeYaQW aQd OeQgWh\ fRcXV Rf PaQ\ LPAT/OMB dRcXPeQWV.

AORQg ZiWh cRQceUQ fRU aiU TXaOiW\, WhiV WhePe aOVR iQcOXded a fRcXV RQ QXiVaQce aQd

fXgiWiYe dXVW. FRU Whe SXUSRVe Rf WhiV UeVeaUch SURjecW, QXiVaQce dXVW iV UefeUUed WR aV Whe dXVW

SaUWicXOaWe PaWWeU WhaW iV diVWXUbed WhURXgh e[WUacWiYe acWiYiWieV WhaW WheQ becRPeV aiUbRUQe aQd

caQ WUaYeO RYeU/RQWR QeaUb\ OaQd XVeV, e[ceediQg QRUPaO baVeOiQe OeYeOV. OWheU cRQceUQV fRU

iPSacWV WR aiU TXaOiW\ iQcOXded diVcXVViRQ aURXQd iQcUeaViQg ePiVViRQV fURP heaY\ PachiQeU\

aQd WUXcNV VeUYiciQg Whe aggUegaWe RSeUaWiRQ. IQ cRQceUW ZiWh WhiV cRQceUQ, WUXcNV idOiQg RXWVide

Rf Whe e[WUacWiRQ ViWe ZaV aOVR iQcOXded XQdeU WhiV WhePe.

SSecific cRQceUQV diVcXVVed b\ agUicXOWXUaO VWaNehROdeUV iQcOXded SRWeQWiaO iPSacWV WR

VRiO TXaOiW\ aQd chaQgeV WR VRiO SH OeYeOV WheUeb\ iPSacWiQg cURS gURZWh.  CRPPeQW RQ Whe

SeUceiYed chaQge iQ Whe \ieOd Rf cURSV gURZQ iQ VSecific aUeaV Rf faUP fieOdV WhaW aUe iPPediaWeO\

adjaceQW WR e[WUacWiYe ViWeV ZaV iQcOXded iQ YaUiRXV LPAT heaUiQgV. TheUe iV diVcRXUVe WR VXggeVW

WhaW QXiVaQce dXVW bORZiQg RYeU QeaUb\ faUP fieOdV RYeU aQ e[WeQded SeUiRd Rf WiPe cRQWUibXWed

WR Whe chaQge iQ VRiO TXaOiW\ aQd Oead WR ecRQRPic ORVVeV. A VSecific e[aPSOe Rf WhiV RccXUUiQg

ZaV SUeVeQWed iQ Whe BaWeV Y. OQWaUiR (2020) heaUiQg UegaUdiQg Whe e[SaQViRQ Rf aQ e[iVWiQg
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TXaUU\. DXUiQg Whe heaUiQg, cRUUeVSRQdeQce ZaV VXbPiWWed b\ QeighRXUiQg caVh cURS faUPeUV

UeOaWed WR Whe iPSacWV WhaW OiPeVWRQe dXVW fURP e[WUacWiYe acWiYiW\ ZaV SeUceiYed WR be iPSRViQg

RQ QeaUb\ fieOdV. The faUPeU QRWed WhaW RYeU Whe 40 \eaUV WhaW Whe e[iVWiQg TXaUU\ had beeQ

RSeUaWiQg, WheUe ZaV a QRWabOe chaQge iQ Whe SH Rf adjaceQW fieOdV UeVXOWiQg iQ UedXced \ieOdV aQd

cURS TXaOiW\ fURP QXiVaQce dXVW, cRQWUibXWiQg WR aQ ecRQRPic ORVV. OWheU faUPeUV WhaW PaQage

aQd RZQ fieOdV QeaUb\ aOVR VZRUe ViPiOaU affidaYiWV deVcUibiQg WheiU e[SeUieQce ZiWh Whe VaPe

iPSacWV. UOWiPaWeO\ Whe TUibXQaO diVPiVVed Whe affidaYiWV VXbPiWWed b\ Whe RbjecWRUV aV aQecdRWaO,

hRZeYeU iW iV iPSRUWaQW WR ideQWif\ WhiV diVcXVViRQ aV iW UeOaWeV WR WhiV UeVeaUch SURjecW dXe WR Whe

cRQceUQ if SRWeQWiaO iPSacWV WR agUicXOWXUaO SURdXcWiRQ UeOaWed WR e[WUacWiYe acWiYiW\.

HLVWRU\ RI CRPSOLDQFH

AV a cRPSRQeQW Rf Whe OiceQViQg SURceVV, ideQWif\iQg aQd eYaOXaWiQg Whe cRPSOiaQce Rf

Whe aSSOicaQW¶V SaVW SUacWice aQd e[WUacWiYe acWiYiW\ WR Whe Aggregate Resources Act aQd RWheU

eVWabOiVhed UXOeV aQd UegXOaWiRQV iV UeTXiUed. ThURXgh Whe caVeV aQaO\]ed fRU iQcOXViRQ iQ WhiV

UeVeaUch SURjecW, a OaUge fRcXV RQ Whe SaVW QRQ-cRPSOiaQce Rf aggUegaWe cRPSaQieV aQd aSSOicaQWV

ZaV eYideQW. A VeQVe Rf PiVWUXVW aQd heViWaQc\ WRZaUdV Whe e[SaQViRQ Rf e[iVWiQg ViWeV aQd Whe

eVWabOiVhPeQW Rf QeZ OiceQVeV VWePPiQg fURP a hiVWRU\ Rf QRQ-cRPSOiaQce Rf aggUegaWe RSeUaWRUV

e[iVWV iQ PXch Rf Whe cRUUeVSRQdeQce SURYided b\ RbjecWRUV. The idea WhaW Whe eVWabOiVhPeQW Rf

cRQWiQgeQc\ SURWRcROV aQd SiWe POaQV RU DeYeORSPeQW AgUeePeQWV ZiWh VSecified RSeUaWiQg UXOeV

VeePed WR SURYide QR aVVXUaQce WR RbjecWRUV aV WheUe ZaV a VhaUed feeOiQg WhaW WheUe iV OiWWOe

eQfRUcePeQW WR eQVXUe SURSeU cRPSOiaQce. CUiWiciVP Rf Whe UegXOaWiRQ Rf Whe aggUegaWe iQdXVWU\ aV

beiQg ³UeacWiYe´ UaWheU WhaQ ³SURacWiYe´ iQ UeVSRQVe WR Whe QRQ-cRPSOiaQce Rf RSeUaWRUV ZaV aOVR
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highOighWed. SSecificaOO\, acWiYiWieV RccXUUiQg RQ YaUiRXV ViWeV WhaW dR QRW cRPSO\ ZiWh OiceQVeV

aQd aVVRciaWed SiWe POaQV aQd iQfUiQgePeQW Rf Whe SROicieV iQcOXded iQ Whe ARA ZeUe ideQWified aV

VRXUceV Rf QRQ-cRPSOiaQce. TheUe aSSeaUV WR be WZR VRXUceV Rf heViWaWiRQ UegaUdiQg cRPSOiaQce

ZiWh aSSOicabOe SROic\ ± WhRVe beiQg: PiVWUXVW Rf Whe RSeUaWRU aQd PiVWUXVW Rf Whe UegXOaWRU\

V\VWeP.

AV aQ e[aPSOe, Whe BaWeV Y. OQWaUiR (2020) heaUiQg befRUe Whe LPAT e[aPiQed Whe SaVW

cRPSOiaQce hiVWRU\ Rf Whe OiceQVe aSSOicaQWV WR Whe UegXOaWiRQV Rf Whe ARA aQd e[iVWiQg SiWe POaQ

cRQdiWiRQV aV a PaiQ fRcXV Rf RbjecWiRQ. ObjecWRUV bURXghW WhiV eYideQce befRUe Whe TUibXQaO fRU

cRQVideUaWiRQ aV iW iV SaUW Rf Whe OiceQViQg UeYieZ cUiWeUia SUeVcUibed b\ Whe ARA. ThiV ZaV a

SaUWicXOaU fRcXV Rf diVcXVViRQ aV Whe OiceQVe fRU cRQVideUaWiRQ befRUe Whe TUibXQaO ZaV WR e[SaQd

Whe e[iVWiQg RSeUaWiRQ. IQcOXded beORZ iV aQ e[ceUSW fURP Whe heaUiQg deVcUibiQg Whe RSSRViWiRQV

heViWaWiRQV aV a UeVXOW Rf WheVe iVVXeV.

The abRYe TXRWe iOOXVWUaWeV aQ aUWicXOaWed e[aPSOe Rf heViWaQc\ aQd PiVWUXVW WRZaUdV Whe

aggUegaWe RSeUaWRU/iQdXVWU\. IW iV iPSRUWaQW WR QRWe WhaW Whe BaWeV Y. OQWaUiR (2021) caVe iV

SaUWicXOaUO\ XQiTXe aV Whe RbjecWRUV haYe SaVW e[SeUieQce iQ deaOiQg ZiWh Whe RSeUaWRU SURSRViQg

Whe ViWe e[SaQViRQ; WheUe iV a UeSXWaWiRQ WhaW Whe cRPSaQ\ haV eVWabOiVhed iQ Whe QeaUb\

cRPPXQiW\. ThiV Pa\ QRW aSSO\ iQ ViWXaWiRQV ZheUe a QeZ SiW RU TXaUU\ iV beiQg SURSRVed RU a

QeZ RSeUaWRU iV UeTXeVWiQg a OiceQVe. HRZeYeU, WheUe ZeUe RWheU cRQceUQV WhaW UeOaWed WR Whe

RYeUaOO UegXOaWRU\ aQd SROiWicaO V\VWeP Rf Whe aggUegaWe iQdXVWU\ PeQWiRQed WhURXghRXW Whe caVeV

iQcOXded fRU aQaO\ViV. TheVe cRQceUQV dR QRW VWeP fURP Whe acWiRQV Rf a VSecific RSeUaWRU RU

cRPSaQ\.
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AJULFXOWXUDO 8VHV (5HKDELOLWDWLRQ DQG LRVV)

AV e[WUacWiRQ ViWeV aUe eYeQWXaOO\ WR be UehabiOiWaWed WR a QaWXUaO RU agUicXOWXUaO XVe afWeU

acWiYiW\ haV ceaVed, PURYiQciaO diUecWiRQ cRQVideUV aggUegaWe e[WUacWiRQ WR be aQ iQWeUiP RU

WePSRUaU\ XVe (BiQVWRcN & CaUWeU-WhiWQe\, 2011). CRQceUQ UeOaWed WR Whe effecWiYeQeVV Rf WhiV

aSSURach aQd Whe iPSacWV WR agUicXOWXUaO SURWecWiRQ ZaV highOighWed WhURXghRXW Whe OiWeUaWXUe

UeYieZ cRQdXcWed fRU WhiV UeVeaUch SURjecW. ReVXOWV fURP Whe caVeV aQaO\]ed echR ViPiOaU

aSSUeheQViRQV. ThUee SeUceiYed caXVeV Rf agUicXOWXUaO ORVV diVcXVVed iQ YaUiRXV heaUiQgV iQcOXded

VRiO cRQWaPiQaWiRQ aQd iPSacWV WR TXaOiW\, aQd a decUeaVe iQ WRWaO aUea Rf OaQd beiQg faUPed.

DiVcXVViRQ UegaUdiQg RQ-ViWe acWiYiWieV RccXUUiQg WhURXgh Whe dXUaWiRQ Rf aggUegaWe

e[WUacWiRQ aQd SRWeQWiaO ORQg-WeUP iPSacWV RQ VRiO TXaOiW\ ZaV iQcOXded iQ RbjecWiRQV VXbPiWWed

WR Whe TUibXQaO. CRQceUQ ZaV e[SUeVVed WhaW ceUWaiQ acWiYiWieV ZRXOd UeVXOW iQ Whe cRQWaPiQaWiRQ

Rf VRiO WheUeb\ UedXciQg TXaOiW\ aQd caSaciW\ WR UeWXUQ WR agUicXOWXUaO SURdXcWiRQ. PaUWicXOaU

acWiYiWieV SURSRVed RQ YaUiRXV SiWe POaQV WhaW gaUQeUed VXch cRQceUQ iQcOXded cRQVWUXcWiRQ

PaWeUiaO Uec\cOiQg (cRQcUeWe, aVShaOW, bUicNV, eWc.), PaWeUiaO VWRUage, RSeUaWiRQ Rf OaUge PachiQeU\

(fXeO, RiO, aQd RWheU chePicaO VSiOOage), aQd Whe iPSRUW Rf Rff-ViWe PaWeUiaOV WR be XVed dXUiQg

UehabiOiWaWiRQ RU fRU UeVaOe. TheUe ZaV cRQceUQ WhaW Whe PaWeUiaOV beiQg bURXghW RQWR e[WUacWiRQ

ViWeV iQ YaUiRXV fRUPV RU WhURXgh diffeUeQW PeWhRdV cRXOd UeVXOW iQ Whe OeachiQg Rf WR[ic chePicaOV

iQWR Whe VRiO RYeUWiPe aQd caXVe VeYeUe cRQWaPiQaWiRQ. AOWhRXgh VSecific SiWe POaQ CRQWURO

PeaVXUeV ZeUe RfWeQ SXW iQWR SOace aV a SUeYeQWaWiYe PeaVXUe, WheUe ZaV VWiOO VRPe XQceUWaiQW\

fURP Whe RbjecWiRQ. SiWe POaQ PeaVXUeV iPSOePeQWed iQcOXded UeVWUicWiRQV Rf Whe iPSRUWed

PaWeUiaOV aQd WheiU VWRUage iQ SUR[iPiW\ WR Whe ZaWeU WabOe (diVWaQce aQd deSWh) aQd Whe UePRYaO
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Rf VcUaS/ZaVWe SiOeV fURP ViWeV RQ a UegXOaU baViV. WRUUieV UeOaWed WR VRiO cRQWaPiQaWiRQ ZeUe aOVR

iQWeUcRQQecWed ZiWh heViWaWiRQV UeOaWed WR ZaWeU TXaOiW\ iPSacWV.

TheVe cRQceUQV fXUWheU ideQWified SeUceiYed iPSacWV WR agUicXOWXUaO SURdXcWiYiW\ aQd Whe

PeaQiQgfXO UeVWRUaWiRQ Rf e[WUacWiRQ ViWeV. ObjecWRUV PaiQWaiQed WhaW Whe iUUeYeUVibOe

cRQWaPiQaWiRQ Rf VRiO ZRXOd UeVWUicW Whe caSabiOiW\ Rf UehabiOiWaWiRQ WR a Vafe cRQdiWiRQ aQd ZRXOd

SUeYeQW Whe gURZWh Rf fRRd gUade cURSV. IW ZaV highOighWed WhaW aOWhRXgh e[WUacWiRQ ViWeV aUe WR be

UehabiOiWaWed, WheUe iV QR gXaUaQWee WhaW iW ZiOO UeVWRUe Whe SURSeUW\ WR aQ agUicXOWXUaO caSaciW\ RU

WR Whe TXaOiW\ iW ZaV iQ iWV RUigiQaO VWaWe. ThiV ZaV VhRZQ WR be SaUWicXOaUO\ cRQWeQWiRXV iQ

ViWXaWiRQV ZheUeiQ e[iVWiQg agUicXOWXUaO fieOdV RU SieceV Rf OaQd ZeUe WR be cRQYeUWed fRU

e[WUacWiRQ.

DeVSiWe Whe cRQceUQ Rf RbjecWRUV UegaUdiQg Whe VXcceVV Rf SURSRVed UehabiOiWaWiRQ, aOPRVW

aOO OiceQVeV e[aPiQed WhURXgh WhiV UeVeaUch SURjecW did iQcOXde VRPe fRUP Rf agUicXOWXUaO RU

QaWXUaO fXWXUe XVe. SRPe ViWeV ZeUe WR UePaiQ acWiYeO\ faUPed dXUiQg e[WUacWiRQ aQd RWheUV ZeUe

WR be UehabiOiWaWed WR a faUPiQg XVe ZheUe Whe WRSRgUaSh\ Rf Whe SURSeUW\ ZRXOd aOORZ. IW ZaV

QRWed WhURXghRXW WhaW e[WUacWiRQ ViWeV ZheUe bOaVWiQg aQd UePRYaO ZaV WR RccXU beORZ Whe ZaWeU

WabOe aUe UeVWUicWed iQ WheiU abiOiW\ WR be UehabiOiWaWed WR a faUPiQg XVe.

QXDOLW\ RI LLIH DQG CXPXODWLYH IPSDFWV

ChaQgeV RU iPSacWV WR TXaOiW\ Rf Oife ZaV fUeTXeQWO\ PeQWiRQed aV a cRQceUQ fRU PRVW

aSSeOOaQWV. IQcOXded iQ WhiV WhePe ZaV aOVR chaQgeV WR Whe TXaOiW\ Rf aWPRVSheUe aQd Whe UeVXOWaQW

SeUceiYed iPSacWV WhaW cRXOd affecW QeaUb\ OaQd XVeV. MXch Rf Whe diVcXVViRQ UeOaWed WR TXaOiW\ Rf

Oife ZaV cRPSaUabOe WR Whe WRSicV highOighWed SUeYiRXVO\ iQ Whe abRYe OiWeUaWXUe UeYieZ. ThiV

iQcOXded cRQceUQ ZiWh SRWeQWiaO chaQgeV WR hRXViQg SUiceV, aeVWheWic iPSacWV, WUaffic, eWc.
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EYideQce SUeVeQWed UeVePbOed RWheU cRQceUQV diVcRYeUed dXUiQg Whe OiWeUaWXUe UeYieZ SUeSaUed

fRU WhiV UeVeaUch SURjecW (abRYe) WhaW cRXOd be cRQVideUed ³NIMBY-iVP´. HRZeYeU, WhiV iV

iPSRUWaQW WR highOighW aV PXch Rf Whe diVcXVViRQ fRcXVed RQ Whe cXPXOaWiYe iPSacWV Rf Whe abRYe

ideQWified WhePeV/iVVXeV haYiQg a QegaWiYe iPSacW RQ QeaUb\ cRPPXQiWieV aQd agUicXOWXUaO RU

diYeUVified XVeV. The XQiTXe cRPbiQaWiRQ aQd cRPSRXQdiQg Rf aOO iVVXeV ideQWified VeePV WR

cUeaWe a VeQVe Rf heViWaQc\ WR Whe OiceQVe aSSURYaO aV a ZhROe.

The SRWeQWiaO iPSacWV WR Whe aeVWheWic RU chaUacWeU Rf Whe aUea ZeUe SeUceiYed aV a

SRWeQWiaO WhUeaW WR Whe VXcceVV Rf ceUWaiQ agUicXOWXUaO diYeUVified XVeV. IW ZaV ideQWified WhaW

WRXUiVWV aQd gXeVWV Rf Whe aUea haYe a SaUWicXOaU SeUceSWiRQ Rf ZhaW Whe ³UXUaO cRXQWU\Vide´ PeaQV

aQd Whe eVWabOiVhPeQW Rf aQ aggUegaWe e[WUacWiRQ ViWe QeaUb\ cRXOd QegaWiYeO\ affecW WhiV YiViRQ

WheUeb\ iPSacWiQg bXViQeVVeV. The e[WeUQaOiWieV aVVRciaWed ZiWh e[WUacWiYe acWiYiWieV, VXch aV

QRiVe, dXVW, WUaffic, aQd YiVXaO iPSacWV ZeUe aQWiciSaWed WR deWeU YiViWRUV fURP QeaUb\

cRPPXQiWieV RU bXViQeVVeV. OQe SaUWicXOaU e[aPSOe UegaUdiQg a Bed aQd BUeaNfaVW eVWabOiVhPeQW

RZQed b\ aQ aSSeOOaQW ZaV SUeVeQWed iQ Whe BXPVWead Y. GUe\ (2019) heaUiQg. DebaWe ZaV had

UegaUdiQg Whe YaOXe Rf Whe agUi-WRXUiVP iQdXVWU\ YeUVXV aggUegaWe e[WUacWiRQ WR UXUaO

cRPPXQiWieV. AQ e[ceUSW fURP Whe heaUiQg iV iQcOXded beORZ iQ Zhich Whe aSSeOOaQW deVcUibeV Whe

SeUceiYed iPSacWV WR Whe chaUacWeU Rf Whe QeighbRXUhRRd aQd Whe SRWeQWiaO RXWcRPeV fRU WheiU

bXViQeVV.

6LWH PODQV/DHYHORSPHQW AJUHHPHQWV/HRXUV RI OSHUDWLRQ

ThURXghRXW Whe caVeV aQaO\]ed, SiWe POaQV aQd DeYeORSPeQW AgUeePeQWV ZeUe

cRQWiQXRXVO\ UefeUeQced aV a POaQQiQg WRRO WR be XWiOi]ed b\ UegXOaWRU\ bRdieV (PURYiQciaO aQd

ORcaO) WR cRQWURO acWiYiWieV RccXUUiQg RQ e[WUacWiRQ ViWeV. IQcOXded aV a SaUW Rf VXch agUeePeQWV
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ZaV aOVR UefeUeQce WR RWheU aVSecWV Rf e[WUacWiRQ acWiYiW\, iQcOXdiQg cRQdiWiRQV fRU VSecific hRXUV

Rf RSeUaWiRQ RU QRiVe PiWigaWiQg OaQdVcaSiQg. ThURXgh Whe ARA, OiceQVeeV aUe UeTXiUed WR VXbPiW

a SiWe POaQ WR fRU cRPPeQW aQd aSSURYaO WR be UegiVWeUed. MXch Rf Whe fRcXV iQ UeVSRQVe WR Whe

abRYe PeQWiRQed cRQceUQV RU SeUceiYed iPSacWV UefeUeQced Whe XWiOi]aWiRQ Rf a SiWe POaQ WR adjXVW

Whe aSSURYaO accRUdiQgO\ aQd WR eQVXUe WhaW fXUWheU UeYieZ Rf RQ-ViWe acWiYiWieV aUe iQYeVWigaWed

aQd cRQWUROOed. TRSicV Rf diVcXVViRQ UeOaWed WR SiWe POaQV RU DeYeORSPeQW AgUeePeQWV ZeUe

QaPeO\ WR aSSeaVe Whe cRQceUQV Rf RbjecWRUV. CeUWaiQ PiWigaWiYe PeaVXUeV ZeUe aOVR QRWed WR be

eVWabOiVhed WhURXgh Whe SiWe POaQ aSSURYaOV SURceVV (i.e. OaQdVcaSiQg, VeWbacNV, eOeYaWiRQV, eWc.).

The XWiOi]aWiRQ Rf SiWe POaQ CRQWURO aQd DeYeORSPeQW AgUeePeQWV VeePV WR aOORZ Whe iQWegUaWiRQ

Rf PiWigaWiYe PeaVXUeV WR UedXce RSSRViWiRQ aQd aSSUeheQViRQ. TheUe ZaV geQeUaO cRQVeQVXV

beWZeeQ SUacWiciQg POaQQeUV WhaW SiWe POaQ CRQWURO caQ be XWiOi]ed aV a WRRO WR fXUWheU e[aPiQe

aQd UeVWUicW RQ-ViWe acWiYiW\.
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5.0 IPSURYLQJ NHLJKERXUO\ 5HODWLRQV DQG WKH LLFHQVLQJ PURFHVV ± BHVW PUDFWLFHV
The fROORZiQg VecWiRQ Rf WhiV UeVeaUch SURjecW iV iQWeQded WR highOighW Whe WechQiTXeV RU

acWiRQV WaNeQ b\ RSeUaWRUV aQd QeighbRXUiQg OaQdRZQeUV/UeVideQWV iQ UeVSRQVe WR cRQceUQV

ideQWified befRUe Whe TUibXQaO. The beVW SUacWiceV ideQWified aUe VXggeVWed aV a Za\ WR UecRgQi]e

WheVe SeUceiYed iPSacWV aQd WR cRQWUibXWe WR iPSURYiQg Whe POaQQiQg SURceVV fRU aggUegaWe

RSeUaWRUV, agUicXOWXUaO SURdXceUV, aQd ORcaO UeVideQWV. TheVe beVW SUacWiceV aiP WR aSSUeciaWe Whe

Ne\ UROe WhaW bRWh Whe agUicXOWXUaO aQd aggUegaWe iQdXVWUieV SOa\ iQ UXUaO cRPPXQiWieV aQd

OQWaUiR¶V RYeUaOO ecRQRP\ b\ aVViVWiQg WR SURPRWe WheiU cRe[iVWeQce. BeVW SUacWiceV OiVWed aQd

deVcUibed beORZ aUe QRW iQcOXded iQ aQ\ SaUWicXOaU RUdeU aQd Pa\ QRW aSSO\ WR eYeU\

ciUcXPVWaQce.

1. SLJQaJH SWUaWHJLHV

The deYeORSPeQW Rf a deWaiOed VigQage VWUaWeg\ iV VXggeVWed iQ UeVSRQVe WR Whe ideQWified

RYeUaUchiQg cRQceUQV aVVRciaWed ZiWh WUXcN WUaffic aQd TXeXiQg QeaUb\ SiW aQd TXaUU\ ViWeV.

AOWhRXgh WhiV iQYROYeV a OeYeO Rf WUXVW beWZeeQ Whe SXbOic aQd dUiYeUV, Whe iQVWaOOaWiRQ Rf

addiWiRQaO diUecWiRQaO aQd VSeed VigQage aORQg haXO URXWeV iV VXggeVWed WhURXghRXW Whe caVeV

aQaO\]ed iQ e[SeUW RSiQiRQ eYideQce aQd WUaffic VWXdieV. NRW RQO\ iV WhiV iQfRUPaWiRQ YaOXabOe WR

WUXcN aQd eTXiSPeQW dUiYeUV, iW aOVR ideQWifieV WheVe URXWeV fRU PePbeUV Rf Whe SXbOic WheUeb\

iQcUeaViQg aZaUeQeVV/aOeUWQeVV iQ WheVe aUeaV. IQVWaOOaWiRQ Rf VigQage aV aQ iQdicaWRU iQ

SaUWicXOaUO\ cRQgeVWed aUeaV aORQg haXO URXWeV caQ aVViVW iQ UedXciQg WUaffic accideQWV aQd

iPSURYe URad VafeW\ (ThaQgaYeO eW aO., 2019). OWheU VigQage VWUaWegieV ideQWified WhURXghRXW
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caVeV aQaO\]ed iQcOXded: cOeaU VigQage fRU WUXcN TXeXiQg, hRXUV Rf RSeUaWiRQ/bOaVWiQg, aQd cRQWacW

iQfRUPaWiRQ. HRZeYeU, iW iV iPSRUWaQW WR QRWe WhaW WhiV VWUaWeg\ UeTXiUeV VRPe OeYeO Rf

eQfRUcePeQW WR eQVXUe WhaW iQfUacWiRQV aUe aSSURSUiaWeO\ PaQaged aQd diVcRXUaged. The

deYeORSPeQW Rf a VigQage VWUaWeg\ iV VXggeVWed aV a ORZ-cRVW Za\ WR aVViVW iQ iPSURYiQg QRW RQO\

WUaffic VafeW\, bXW UeOieYiQg aSSUeheQViRQV WR haXO URXWiQg (ThaQgaYeO eW aO., 2019).

2. CRPPXQLcaWLRQ aQG CRPSOaLQW PURcHGXUHV

The iPSOePeQWaWiRQ Rf a deWaiOed cRPPXQicaWiRQ aQd cRPSOaiQW SURcedXUe iV

UecRPPeQded WR iQcUeaVe WUaQVSaUeQc\ aQd aOOeYiaWe cRQceUQV UeOaWed WR Whe cRPSOiaQce Rf

aggUegaWe RSeUaWRUV. ThiV ZRXOd ZRUN WR eVWabOiVh a PRde aQd PeWhRd Rf WZR-Za\

cRPPXQicaWiRQ beWZeeQ RSeUaWRUV aQd Whe SXbOic. A deWaiOed cRPPXQicaWiRQ VWUaWeg\ ZRXOd

aOORZ RSeUaWRUV WR eQVXUe WhaW Whe SXbOic aQd QeaUb\ SURSeUW\ RZQeUV aUe XSdaWed RQ chaQgeV

WR acWiYiW\, SURPRWiQg WUaQVSaUeQc\ aQd cUeaWiQg aQ RSSRUWXQiW\ WR deYeORS WUXVW ZiWh

QeighbRXUV. ThiV VWUaWeg\ VhRXOd iQcOXde a SUefeUUed PRde aQd SOaWfRUP fRU cRPPXQicaWiRQ

WhaW iV acceVVibOe fRU aOO SaUWieV. A cOeaU cRPSOaiQW SURcedXUe aQd aVVRciaWed acWiRQ RU

cRQWiQgeQc\ SOaQV VhRXOd be eVWabOiVhed SUiRU WR Whe e[WUacWiRQ acWiYiW\ cRPPeQciQg. ThiV

cRPeV highO\ UecRPPeQded aV a UeVXOW Rf Whe SeUceiYed QRQ-UeacWiRQaU\ chaUacWeU Rf Whe

aggUegaWe iQdXVWU\, highOighWed abRYe. AQ efficieQW cRPPXQicaWiRQ aQd cRPSOaiQW SURcedXUe

ZRXOd aOORZ QeaUb\ UeVideQWV WR UeSRUW VXddeQ chaQgeV RU iPSacWV aV VRRQ aV SRVVibOe WR

SUeYeQW e[WUePe daPageV fURP beiQg iQcXUUed (i.e. chaQgeV WR ZaWeU OeYeO, QRiVe OeYeOV, eWc.).

ThiV VWUaWeg\ ZaV highOighWed iQ PXOWiSOe caVeV aQaO\]ed aV a UeVSRQVe WR cRQceUQ fURP Whe

SXbOic WhaW cRPSOaiQWV RU cRPPXQicaWiRQ ZRXOd faOO RQ deaf eaUV. A VXcceVVfXO

cRPPXQicaWiRQ VWUaWeg\ caQ aVViVW WR eQVXUe WhaW RSeUaWRUV aUe beiQg PRUe SURacWiYe WhaQ
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UeacWiYe aQd aZaUe Rf SXbOic e[SeUieQceV. TheUe iV RSSRUWXQiW\ fRU RSeUaWRUV aQd PePbeUV Rf

Whe SXbOic, SaUWicXOaUO\ agUicXOWXUaO VWaNehROdeUV, WR beWWeU XQdeUVWaQd ZhaW iV RccXUUiQg aQd

ZheQ aQd be giYeQ RSSRUWXQiW\ WR adjXVW accRUdiQgO\. FRU e[aPSOe: bOaVWiQg QeediQg WR RccXU

RXWVide Rf UegXOaU hRXUV ZiWh QRWice WR faUPeUV SURYided iQ adYaQce eQVXUiQg WhaW Whe\ caQ

adjXVW OiYeVWRcN haQdOiQg aSSURSUiaWeO\.  ThiV SUacWice ZaV highOighWed iQ PXOWiSOe caVeV

aQaO\]ed aV a UeVSRQVe WR cRQceUQ fURP Whe SXbOic WhaW cRPSOaiQWV RU cRPPXQicaWiRQ ZRXOd

faOO RQ deaf eaUV UeVXOWiQg iQ e[aceUbaWed iPSacWV. FXUWheU, iQcUeaVed WUaQVSaUeQc\ WR chaQgeV

iQ SiWe POaQ aPeQdPeQWV RU RSeUaWiRQaO acWiYiWieV cRXOd SURYide RSSRUWXQiW\ WR iQcUeaVe WUXVW

aQd iPSURYe UeOaWiRQVhiSV beWZeeQ RSeUaWRUV aQd QeaUb\ cRPPXQiWieV.

3. CRPPXQLW\ LLaLVRQV

A VXggeVWed aSSRiQWPeQW Rf a CRPPXQiW\ LiaiVRQ bXiOdV RQ Whe idea Rf iPSURYiQg

cRPPXQicaWiRQ beWZeeQ RSeUaWRUV aQd QeaUb\ SURSeUW\ RZQeUV/faUPeUV. ASSRiQWiQg a

VSecific PePbeU RU gURXS WR be a diUecW SRiQW Rf cRQWacW beWZeeQ SaUWieV caQ e[SediWe

cRPPXQicaWiRQ aQd iPSURYe cOaUiW\. TheVe iQdiYidXaOV ZRXOd be abOe WR UeSUeVeQW aQd

deYeORS aQ XQdeUVWaQdiQg Rf Whe YaOXeV Rf aVVRciaWed SaUWieV. IW iV UecRPPeQded WhaW WhiV

iQdiYidXaO be ideQWified SUiRU WR RSeUaWiRQ aQd aV VRRQ aV SRVVibOe dXUiQg Whe aSSOicaWiRQ

SURceVV. ThiV UROe ZRXOd haYe Whe RSSRUWXQiW\ WR VWUeQgWheQ Whe OiQN beWZeeQ gURXSV aQd

SURPRWe ciYic iQYROYePeQW iQ Whe SOaQQiQg SURceVV. ThiV iQdiYidXaO RU gURXS VhRXOd be a

PePbeU(V) Rf Whe SXbOic aQd QRW aVVRciaWed ZiWh Whe ORcaO gRYeUQPeQW WR eQVXUe WhaW a

SeUceiYed biaV iV SUeYeQWed. IW iV QRWed WhaW cRVWV aVVRciaWed WR eVWabOiVh WhiV SRViWiRQ cRXOd be

a SRWeQWiaO OiPiWiQg facWRU, XQOeVV iW ZaV YROXQWaUiO\ aVVigQed.

49



PERCEPTIONS OF EXTRACTION AND IMPACTS TO AGRICULTURAL PRODUCTION

4. EGXcaWLRQ aQG TUaLQLQJ

MXch Rf Whe cRQWeQWiRQ aQd aSSUeheQViRQV WR aggUegaWe OiceQViQg VeePV WR UeVXOW fURP a

PiVXQdeUVWaQdiQg Rf Whe aggUegaWe iQdXVWU\ RYeUaOO aQd cRQceUQ WhaW RSeUaWRUV dR QRW XQdeUVWaQd

Whe chaUacWeU Rf UXUaO cRPPXQiWieV aQd Whe XQiTXe chaOOeQgeV WhaW agUicXOWXUaO RSeUaWRUV face. AV

a UeVXOW, iQcUeaVed edXcaWiRQ aQd WUaiQiQg fRU bRWh aggUegaWe RSeUaWRUV (RQ ViWe aQd Whe SaUeQW

cRPSaQ\) aQd QeaUb\ UeVideQWV/faUPeUV ZRXOd be Rf gUeaW YaOXe.

CUeaWiQg RSSRUWXQiWieV fRU PePbeUV Rf Whe SXbOic OeaUQ PRUe abRXW Whe iPSRUWaQce Rf

aggUegaWe PaWeUiaOV WR OQWaUiR¶V VRciaO aQd ecRQRPic ZeOObeiQg cRXOd aOORZ UeVideQWV WR beWWeU

XQdeUVWaQd Qeed fRU e[WUacWiYe acWiYiWieV iQ geQeUaO. FXUWheU, SURYidiQg iQfRUPaWiRQ abRXW Whe

cRPSaQ\ RU OiceQVee iV aOVR VXggeVWed aORQg ZiWh iQfRUPaWiRQ abRXW Whe W\SeV Rf e[WUacWiRQ RU

acWiYiWieV RccXUUiQg RQ-ViWe. TheUe iV a ORW Rf aSSUeheQViRQ dXe WR Whe idea WhaW WheUe aUe RQO\

QegaWiYe iPSacWV aQd QR beQefiW WR e[WUacWiRQ VR cUeaWiQg a beWWeU XQdeUVWaQdiQg Rf Whe SURceVV

aQd hRZ iW diUecWO\ cRQQecWV WR ORcaO UeVideQWV iV aQWiciSaWed WR UedXce WheVe cRQceUQV. TheUe iV

RSSRUWXQiW\ WR aOVR SURYide PRUe iQfRUPaWiRQ RQ Whe SROic\ UegXOaWiQg SiW aQd TXaUU\ RSeUaWiRQ,

e[SecWed WR aVVXUe PePbeUV Rf Whe SXbOic WhaW Whe OiceQViQg SURceVV iV QRW haSha]aUd.

AOWeUQaWiYeO\, iW iV highO\ UecRPPeQded WhaW OiceQVeeV aQd RSeUaWRUV be edXcaWed RQ Whe

XQiTXe faUPiQg aQd UXUaO acWiYiWieV RccXUUiQg RQ QeaUb\ acWiYe ViWeV. IW iV iPSRUWaQW WR be aZaUe Rf

Whe diffeUeQceV beWZeeQ UeVideQWiaO aQd agUicXOWXUaO QeighbRXUV aQd addiWiRQaO caXWiRQV WhaW Qeed

WR be ideQWified iQ adYaQce Rf begiQQiQg e[WUacWiRQ. AQ e[aPSOe cRXOd iQcOXde fXUWheU edXcaWiRQ

RQ hRZ WR dUiYe haXO WUXcNV QeaU OiYeVWRcN aQd eTXiQe aQd hRZ WR VafeO\ RYeUWaNe WheP RQ Whe

URad, aV highOighWed iQ Whe BXPVWead Y. GUe\ (2020) heaUiQg. IW iV aOVR eQcRXUaged WhaW RQ-ViWe

ePSOR\eeV UeceiYe addiWiRQaO WUaiQiQg iQ ePeUgeQc\ PaQagePeQW aQd cRQWiQgeQc\ SOaQQiQg, VR
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aV WR SUeYeQW XQQeceVVaU\ iPSacW aQd aSSeaVe ZRUUieV Rf QeaUb\ UeVideQWV. The aVVXUaQce WR Whe

SXbOic aQd faUPeUV WhaW Whe RSeUaWRU iV aZaUe Rf WheiU QeedV aQd hRZ WR PaQage XQe[SecWed

chaQgeV iQ RSeUaWiRQ iV e[SecWed WR iQcUeaVe WUXVW ZiWh Whe RSeUaWRU. AddiWiRQaO UeVeaUch b\ Whe

RSeUaWRU RQ iQQRYaWiYe aQd QeZ WechQRORgieV RU PiWigaWiYe OaQdVcaSiQg WR UedXce iPSacWV iV aOVR

eQcRXUaged. TheUe aUe PaQ\ diffeUeQW fRUPV WhaW addiWiRQaO edXcaWiRQ aQd WUaiQiQg cRXOd WaNe, bXW

iW iV aQWiciSaWed WR haYe aQ RYeUaOO SRViWiYe effecW RQ Whe VWUaiQed UeOaWiRQVhiS beWZeeQ Whe SXbOic

aQd aggUegaWe SURdXceUV.

5. CRPPXQLW\ IQYROYHPHQW aQG IPaJH

AggUegaWe RSeUaWRUV aUe eQcRXUaged WR SURacWiYeO\ becRPe iQYROYed iQ Whe cRPPXQiWieV WhaW

Whe\ RSeUaWe ZiWhiQ. AOORZiQg UeVideQWV WR Vee acWiYe iQYROYePeQW aQd NQRZ WhaW ePSOR\eeV aUe

PePbeUV Rf Whe cRPPXQiW\ iV aQWiciSaWed WR cUeaWe a OeYeO Rf WUXVW. IW SURPRWeV RSSRUWXQiWieV fRU

RSeUaWRUV WR becRPe a SaUW Rf ORcaO UeVideQWV¶ OiYeV. ThiV cRXOd aOVR iQYROYe RXWUeach aQd

UecWif\iQg SRWeQWiaO daPageV iQcXUUed WR adjaceQW SURSeUWieV aV a UeVXOW Rf e[WUacWiRQ. CRPPXQiW\

iQYROYePeQW iV a WZR-fROd aSSURach WhaW ZRXOd aOORZ RSeUaWRUV WR beWWeU XQdeUVWaQd ORcaO QeedV

aQd PiWigaWe iPSacWV, bXW aOVR WR eVWabOiVh a PRUe SRViWiYe UeOaWiRQVhiS iQ Whe aUea.

AOVR ideQWified aV a Ne\ cRQceUQ ZaV Whe aeVWheWic daPageV WhaW aUe aVVRciaWed ZiWh e[WUacWiYe

acWiYiWieV. MaiQWaiQiQg e[WeUiRU beUPV aQd OaQdVcaSiQg iV eQcRXUaged VR aV WR PiWigaWe WhiV aV

PXch aV SRVVibOe. POaQWiQg QaWiYe VSecieV Rf YegeWaWiRQ WR VXiWe Whe aUea ZRXOd aOORZ ViWeV WR

beWWeU bOeQd iQWR Whe OaQdVcaSe (aV PXch aV iV SRVVibOe giYeQ Whe QaWXUe Rf SURdXcWiRQ). The ViWe

ZRXOd QRW be aV RbYiRXV WR SaVVeUVb\ aQd QeighbRXUV. MaiQWaiQiQg a cOeaQ aQd µUXUaO¶ iPage

cRXOd aOOeYiaWe WeQViRQV iQ Whe ORQg-WeUP.

51



PERCEPTIONS OF EXTRACTION AND IMPACTS TO AGRICULTURAL PRODUCTION

6.0 LLPLWDWLRQV RI 5HVHDUFK
The fROORZiQg VecWiRQ aiPV WR ideQWif\ OiPiWaWiRQV Rf Whe UeVeaUch SURjecW aQd WR iQcUeaVe

WUaQVSaUeQc\ beWZeeQ Whe aXWhRU aQd UeadeUV. AV QRWed WhURXghRXW Whe OiWeUaWXUe UeYieZ, WheUe

ZaV a cOeaU abVeQce Rf acadePic OiWeUaWXUe WhaW e[SORUeV Whe UeOaWiRQVhiS beWZeeQ aggUegaWe

e[WUacWiRQ aQd adjaceQW agUicXOWXUaO SURdXcWiRQ. AV a UeVXOW, PXch Rf Whe OiWeUaWXUe e[SORUed ZaV

gUe\ RU fURP RWheU UeSXWabOe VRXUceV. AOWhRXgh QRW aQWiciSaWed WR haYe a gUeaW iPSacW RQ Whe

TXaOiW\ Rf Whe UeVeaUch SURdXced, iW iV iPSRUWaQW WR QRWe. IW iV SRVVibOe WhaW aV a UeVXOW Rf a OacN Rf

OiWeUaWXUe aYaiOabOe, WheUe cRXOd haYe beeQ Ne\ ideaV RU WhePeV QRW SUeVeQW RU cRQVideUed.

AddiWiRQaOO\, Whe UeVeaUch SURjecW cRPSOeWed ZaV a deVNWRS e[eUciVe aQd did QRW diUecWO\

iQYROYe iQdiYidXaOV RU RSeUaWRUV WhaW SaUWiciSaWed iQ Whe aSSeaOV SURceVV. HRZeYeU, Whe PiQXWeV

aQaO\]ed aQd SURYided fURP Whe CaQLII daWabaVe ZeUe YeU\ deWaiOed aQd SaUW Rf Whe SXbOic

UecRUd. IQcOXded iQ Whe aQaO\]ed dRcXPeQWV ZeUe affidaYiWV aQd VZRUQ WeVWiPRQ\ fURP e[SeUW

ZiWQeVVeV, WheUefRUe iW iV aQWiciSaWed WhaW Whe cRQWeQWV ZeUe WUXe WR Whe beVW Rf Whe aXWhRUV

NQRZOedge. AV UecRUdV aQaO\]ed RQO\ daWed bacN WR 2015 dXe WR aYaiOabiOiW\ aQd WechQRORg\

cRQVWUaiQWV, iW iV SRVVibOe WhaW RWheU Ne\ WRSicV RU WhePeV ZeUe iQadYeUWeQWO\ e[cOXded.

7.0 OSSRUWXQLWLHV IRU FXWXUH 5HVHDUFK
AOWhRXgh Whe OacN Rf SeeU UeYieZed aQd acadePic OiWeUaWXUe ZaV iQcOXded abRYe aV a

OiPiWaWiRQ, iW aOVR highOighWV aQ RSSRUWXQiW\ fRU fXWXUe UeVeaUch. AOWhRXgh WhiV SaUWicXOaU UeVeaUch
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SURjecW XWiOi]ed TXaOiWaWiYe PeWhRdV, WheUe iV aOVR RSSRUWXQiW\ WR XVe Whe VaPe daWa aQd ePSOR\ a

PRUe TXaQWiWaWiYe aSSURach (i.e. QXPbeU Rf aSSeaOV, QXPbeU Rf aSSURYaOV, eWc.). BXiOdiQg RQ WhiV,

Whe XWiOi]aWiRQ Rf OMB/LPAT UecRUdV WR e[SORUe RWheU WRSicV aQd fRcXVeV Rf debaWe cRXOd aOVR

aVViVW iQ SURYidiQg aQ acceVVibOe PeWhRd Rf cROOecWiQg VigQificaQW daWa fRU aQaO\ViV. TheUe iV

RSSRUWXQiW\ WR beWWeU XVe WheVe UeVRXUceV WR WheiU fXOO SRWeQWiaO.

AV cRQceUQV fURP hRPeRZQeUV aQd faUP RSeUaWRUV aQd UeVSecWiYe SeUceiYed iPSacWV

YaUied VR gUeaWO\, fRcXViQg fXUWheU iQ RQ WheVe iVVXeV aW a deeSeU OeYeO cRXOd beQefiW bRWh

iQdXVWUieV RYeUaOO. CRQWiQXiQg WR deYeORS PiWigaWiYe VWUaWegieV fRU RQ-ViWe acWiYiW\ aQd Whe

VRciR-ecRQRPic cRQVideUaWiRQV Rf aggUegaWe e[WUacWiRQ iV aQWiciSaWed WR aVViVW iQ UedXciQg cRQfOicW

aQd cUeaWiQg a beWWeU SeUceSWiRQ Rf Whe iQdXVWU\. FXUWheU, PRUe UeVeaUch RQ Whe e[SeUieQce Rf

faUPeUV ZiWh Whe aggUegaWe iQdXVWU\ cRXOd beWWeU iQfRUP SROic\ aW aOO OeYeOV WR eQVXUe WhaW SROiWicaO

deciViRQV aUe PRUe baOaQced.

8.0 CRQFOXVLRQ

The PaiQ fRcXVeV Rf cRQceUQ aQd cRQfOicW UeVXOWiQg iQ OMB/LPAT aSSeaOV Rf aggUegaWe

OiceQViQg UeOaWed WR ZaWeU UeVRXUceV, haXO URXWiQg, aiU TXaOiW\, aQd hRZ WheVe iVVXeV cRPSRXQd WR

cUeaWe aQ RYeUaOO QegaWiYe RXWORRN. AddiWiRQaOO\, PiVWUXVW Rf Whe aggUegaWe iQdXVWU\ fURP SaVW

e[SeUieQceV RU a geQeUaO PiVXQdeUVWaQdiQg Rf Whe iQdXVWU\ aSSeaUV WR SOa\ aQ iQWegUaO UROe iQ Whe

SeUceSWiRQ WhaW Whe RSSRViWiRQ hROdV. HRZeYeU, Whe PaiQ UeaOi]aWiRQ Rf WhiV UeVeaUch SURjecW ZaV

Whe XQiTXe Za\V iQ Zhich agUicXOWXUaO SURdXceUV aQd VWaNehROdeUV aUe iPSacWed b\ Whe VaPe

VRXUceV/e[WeUQaOiWieV Rf aggUegaWe e[WUacWiRQ iQ cRPSaUiVRQ WR RWheU PePbeUV Rf Whe SXbOic. TheUe

iV a Qeed WR XQdeUVWaQd hRZ diffeUeQW VWaNehROdeUV aUe iPSacWed iQ XQiTXe Za\V. PaUWicXOaUO\,
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hRZ diffeUeQW W\SeV Rf agUicXOWXUaO SURdXcWiRQ cRXOd be affecWed b\ QeighbRXUiQg aggUegaWe

RSeUaWiRQV. SRPe e[aPSOeV beiQg OiYeVWRcN, caVh cURS, diYeUVified XVeV, eWc. TheVe highOighWed

cRQceUQV, aOWhRXgh iQ VRPe caVeV aQecdRWaO, VhRXOd QRW be diVPiVVed. PRWeQWiaO iPSacWV WR

agUicXOWXUaO SURdXcWiRQ UeVXOWiQg fURP e[WUacWiYe acWiYiW\ e[WeQd be\RQd a geQeUaO diVcRPfRUW aQd

cRXOd cRQceiYabO\ UeVXOW iQ VeUiRXV haUP WR Whe OiYeOihRRd Rf faUPeUV acURVV OQWaUiR. The UeVXOWV

Rf WhiV UeVeaUch SURjecW caQ aVViVW iQ ideQWif\iQg Za\V iQ Zhich SROic\ caQ be iPSURYed aQd beWWeU

baOaQced. ThiV iV QRW WR diVPiVV Whe iPSRUWaQce Rf Whe aggUegaWe iQdXVWU\ WR OQWaUiR¶V

VRciRecRQRPic heaOWh aQd Whe iQWegUaO UROe WhaW WheVe UeVRXUceV SOa\ iQ Whe da\ WR da\ OiYeV Rf aOO

ciWi]eQV. FXUWheU edXcaWiRQ aQd UeVeaUch RQ Whe UeOaWiRQVhiS beWZeeQ Whe WZR iQdXVWUieV aQd hRZ

Whe\ aUe iQWeUcRQQecWed iV highO\ eQcRXUaged. AV WheVe UeVRXUceV e[iVW iQ diUecW cRPSeWiWiRQ,

WheUe iV a Qeed WR beWWeU baOaQce Whe UeOaWiRQVhiS fRU Whe fXWXUe Rf OQWaUiR.
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ASSHQGL[ A
OYeUOaS Rf AggUegaWe aQd AgUicXOWXUaO AcWiYiW\ acURVV SRXWheUQ OQWaUiR (PUeSaUed b\ AXWhRU)
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ASSHQGL[ B
SeOecWed LPAT CaVeV aQd DRcXPeQWV fRU IQcOXViRQ iQ AQaO\ViV

CDVH NDPH HHDULQJ DDWH
1194233 OQWaUiR LWd. Y SSUiQgZaWeU (TRZQVhiS) 2019-08-13
1194233 OQWaUiR LWd. Y SSUiQgZaWeU (TRZQVhiS) 2019-01-02
1194233 OQWaUiR LWd. Y SSUiQgZaWeU (TRZQVhiS) 2018-04-09

AUbRXU FaUPV LiPiWed Y. MXOPXU 2018-04-26
BXPVWead Y GUe\ (CRXQW\) 2020-04-22
BXPVWead Y GUe\ (CRXQW\) 2019-07-18

CBM SW. MaU\¶V CePeQW IQc. Y. WeOOiQgWRQ (CRXQW\) 2020-06-25
CBM SW. MaU\¶V CePeQW IQc. Y. WeOOiQgWRQ (CRXQW\) 2020-06-24

ChiVhROP Y SRXWhgaWe (TRZQVhiS) 2020-11-13
CRQceUQed CiWi]eQV IQ AdjaOa/TRVRURQWiR IQc. Y AdjaOa-TRVRURQWiR (TRZQVhiS) 2018-01-26

D]iadXUa Y PeUWh (CRXQW\) 2020-12-01
GUeeQZRRd CRQVWUXcWiRQ CRPSaQ\ LiPiWed Y EaVW GaUafUa[a (TRZQVhiS) 2020-01-02
GUeeQZRRd CRQVWUXcWiRQ CRPSaQ\ LiPiWed Y EaVW GaUafUa[a (TRZQVhiS) 2019-02-08
GUeeQZRRd CRQVWUXcWiRQ CRPSaQ\ LiPiWed Y EaVW GaUafUa[a (TRZQVhiS) 2017-08-24
GUeeQZRRd CRQVWUXcWiRQ CRPSaQ\ LiPiWed Y EaVW GaUafUa[a (TRZQVhiS) 2017-07-18
GUeeQZRRd CRQVWUXcWiRQ CRPSaQ\ LiPiWed Y EaVW GaUafUa[a (TRZQVhiS) 2016-09-23
GUeeQZRRd CRQVWUXcWiRQ CRPSaQ\ LiPiWed Y EaVW GaUafUa[a (TRZQVhiS) 2016-05-09

JaPeV DicN CRQVWUXcWiRQ LiPiWed Y GXeOSh/EUaPRVa 2016-10-13
JaPeV DicN CRQVWUXcWiRQ LiPiWed Y WeOOiQgWRQ (CRXQW\) 2020-02-11

JRhQVWRQe Y. OQWaUiR (MNRF) 2019-10-31
LechRZic] Y. OQWaUiR 2016-01-15

McDRQQeOO Y. AVhfieOd-CRObRUQe-WaZaQRVh 2019-08-09
MRUUiVRQ Y DXUhaP 2017-11-10

NiVbeW Y. ThaPeV CeQWUe (MXQiciSaOiW\) 2017-10-13
PUeVWRQ Y WRROZich 2020-04-09

WiOVRQ Y. WeOOiQgWRQ NRUWh 2016-09-26
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