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THE ENERGY TRANSITION IN NEW ME

Executive
Summary

NewMexicohasmadeimportantcommitmentsto transitionits economyawayfrom fossilfuels
andtoward carbonfree® energysourcesManycosteffectiveand carbonfree technologiesare
availableio approachthesegoals but deployingthem will requirefocusedeffort. Thetransitionto
acarbonfree, efficientenergysystemalsopresentsnew opportunitiesfor innovation,job creation,
andequitableeconomicgrowth.

Inresponseo thesechallengegnd opportunities,on Feb.26-28, 2020an interdisciplinarygroup
of local,national,andinternationalexpertsmet at the SantaFelnstitute to discusstrategiesor
the deepdecarbonizatiorof Newa S E A €d@6ndy Thisreport drawson discussionfrom the
workshopandsubsequentonversationsvith severalNewMexicostakeholderslt focuseson
areasof innovationthat are well-suitedfor NewMexicoandits communities.

Ourdiscussiongighlighteda numberof technologiesandpolicytoolsto managethe variabilityof
solarandwind powerandto help NewMexicoreachboth the 2030goalunderthe Energy
TransitionAct(ETARrndcharta courseto achievinghe 2045goalof 100%carbonfree electricity.
Thesedoolsincludeshort andlongterm energystorage identifyingandenablingflexibledemand
throughthe electrificationof energyservicesuchastransportationandheating,andpromoting
strongerregionalcoordination.Importantly,the transitionto carbonfree electricitycancreate
jobs,andaidin economicrecoveryfrom Covid19. Moreover,the benefitsof the ETAcouldbe
enhancedandother opportunitiescreated,by broadeningdecarbonizationargetsto lookbeyond
the powergridto other sectorsof the economysuchastransportationandindustry.

Here isa brief summaryof the primaryinsightsemergingfrom our workshopdiscussionand
subsequentesearchandconversationsvith localexperts.Welookforwardto learningmorefrom
additionalexpertsand stakeholdersn NewMexicoandthe region.We planto hold follow-up
workshopsandupdatethis documentasnew strategiesand opportunitiesappear.

Jobcreationand economicrecovery.Cleanenergyalreadyemploysmore peoplethan the coal
industry,andcleanenergyjobshavegrownmore quicklyoverthe pastfew yearsthan economy

3 Weusethe term “carbon¥ NJb $e€®rto the lowestgreenhouseyasemitting technologiesavailabletoday, recognizing 3
that they havenon-zerolifecyclegreenhous gasemissionsntensities.



wide jobsasawhole.In NewMexico,deployingjntegrating,andmanagingvind energy solar
energy.energystorage andother cleanenergytechnologiecancreatejobsandeconomic
developmentbpportunitiesacrosshe state. Thesencludereplacemengnergyresourcesn
SanJuanCountyandarangeof economicdevelopmentopportunitiesfor PueblosTribesand
Nations.Methanemonitoringtechnologyjncludingnew softwareto achievetargetedsampling,
methanecapture,andthe pluggingof abandonedwvellscancreatenewjobsin the Permiarbasin.
Weatherizatiomndefficiencyprogramscanbe scaledup to reduceenergyconsumptiorand
help customerssaveon energybillsthat representa largershareof low- and middle-income

K 2 dza S ©x@dnditdradJobtrainingprogramscanbe expandedo help peopleenterthe
tradesrelevantto renewableenergyand efficiency Equitableeconomicgrowth opportunitiescan
be createddeliberately throughprogressindoward decarbonizatiomgoalsby incentivizing
innovationthat supportsjob creation.Newa S E A |&c@sisolarandwind energycanbe usedto
attract datacentersandother companieseekngto locatetheir operationsin areasoffering
carbonfree power.

Decarbonizatioracrossthe & (i | &cén@riysetsup the potential to exploit crosssector
synergies Settingspecific bindinggreenhouseayasreductiongoalslike thosein the ETAfor other
majorsectors,includingtransportation,heating,andoil andgasproductioncanprovidea platform
for capturingseverakeyinnovationopportunities.Crosssectortargetscanincentivizethe
electrificationof new energyservicesuchasswitchingresicentialand commerciaheatingfrom
naturalgasto electricity,andtransitioningto electricvehicleghat makemore completeuseof
renewableenergy.Theseransitionswould,in turn, helpcreatenewjobs. Thesepolicygoalscanbe
setwith arangeof berefitsin mind. Forexamplejn the transportationsector,citiesand counties
canstrategicallyncentivizethe designof EVchargingnfrastructurewhile encouragingnixeduse
neighborhoodsandaffordablehousingjncludingmultifamilyhousing closeto employers.
Broadbandnternetin rural areascouldallowtelecommutingwhile strengtheningeducationand
economicdevelopment Crosssectorgoalsmightalsoincentivizemore strategicgrowth of
renewableenergyexportsfrom NewMexicoto other states,to diversifythe state'seconomy.

Embracingnnovation to ensuregrid stability while relying on variablesourcesof renewable
power. Traditionafossitfueledpower plantshelp providestabilitythroughrotationalinertia.
Acarbonfree powergrid canachevethe samestabilitywith weatherdependentrenewable
energysourcesy combiningenergystorage fastresponsemanagemenbf flexibledemands,
powerelectronicsandbetter regionalinterconnectionsUtilitiesin NewMexicoarealready
planninginvestments in grid-scaleenergystorageto balancea variableelectricitysupplyfrom wind
andsolarenergyat time scaleghat allowrecoveryfrom suddengrid disturbancesNewMexico
utilities are alsobeginningto experimentwith demandresponseBuildingon theseefforts, New
Mexicoutilities arewell-placedto operateat the cuttingedgethrougha concertedeffort to
validatetrusted modelsof theseresourcesandto experimentwith longterm storage predictive
modelsof supplyanddemand,andthe useof fag-responseflexibledemandsamongother
technologiesUtilitiesin NewMexicoandtheir regulatorsshouldcontinueto fosteran
environmentwhere newideasfor maintaininggrid stabilitycanbe rapidlytested,andvalidated
conceptsallowedto moveforward.

Regionalcoordination. Greaterregionalcoordinationwill streamlinethe path towardsNew
Mexico'senergytransitionby reducingoverallcosts,averagingveatherconditionsacrosshe
Southwesto smoothvariationsin the output of wind andsolarpowergeneratorspalancing
supplyanddemand,andsharingthe costsof regionaltransmissiorandinterconnectionslt can
alsocreateeconomicopportunitiesfor NewMexicoto exportsurplusrenewablepower. For
instance far more wind power couldbe generatedn the Easterrpart of the statethanis



consumedwithin the state. Sellingthis powerto ArizonaNevadaColoradoand Southern
Californiawould createnew sourcesof revenueand helpdiversifyNewMexico'seconomy.

Supportingelectrification of more energy services Manyusesof electricity,likewater heaters
andelectriccars,areflexiblein termsof whenthey needpoweraslongastemperaturesand
chargingevelsmeetthe O dza (i 2NE&ISNIItE the helpof interconnecteddeviceshat
communicatewith grid operators,we canshiftdemandto hourswhenrenewableenergyis
plentiful. Justasregionalinterconnectionanhelp smoothout variationsin solarandwind by
averagingveatherconditionsacrossspace demandmanagementndstoragecanhelpaverag
supplyanddemandovertime.

Innovationto achievesoft costreduction. Thehardwarecostsof solar,wind, andenergystorage
arerapidlydecreasingsglobaldemanddrivesinvestmentandtechnologicaprogressNew
Mexicocanbe aleaderin reducingthe & & D i di thesetechnologiesincludingdesign,
permitting, installation,inspectionandinterconnection Streamliningoermitting processes$or
both distributedand utility-scalegenerationwill createadditionaljobsandworkforceexpertise.
While distributedgenerationis generallynore expensivahan utility scalegenerationdistributed
generationandstorage includingrooftop solar,communitysolar,and microgridsare of interestto
somecommunitiesand canbe supportedalongsidea concertedeffort to innovateedgeof-grid
technologyandto build a skilledworkforce.

Anticipate technologicalchangein regulation. NewMexico'selectricutilities and cooperatives
are makinglong-lastingcapitaldecisionsn the faceof rapidtechnologicathang. Regulators
shouldencourageplannersto incorporatethe paceof technologicathangeinto current
investmentdecisionsExpectectostdeclinesn renewableenergyand storage andforecasted
changedo the energysystemto meetdecarbonizatiorgoals should be takeninto accountwhen
consideringoptionsfor newgenerationor replacemenipower. Fossifuel plantsmayneedto have
shorterlifetimesthan projected,run lessthan expected or becomestrandedassets costing
ratepayeramore andcreatingbarriers to decarbonizationReplacementf retired power plant
capacityshouldcomefrom carbonfree energytechnologiesuchasrenewablesstorage and
demandresponseConsideringlata-basedtrendsandforecastablesystemwide changego meet
legallymandated decarbonizatioryoalsis arationalapproachto regulatorydecisionslgnoring
thesechangesamountsto placingbetson outcomesthat are veryunlikelyand/or not in line with
NewMexico'sETA.



THE ENERGY TRANSITION IN NEW ME

OnFebruary26-28,2020,aninterdisciplinarnygroupof local,national andinternationalexperts
met at the SantaFelnstitute to discusstrategiedor deepdecarbonizationmovingthe powergrid
toward 100%carbonfree electricity,andreducinggreenhousagasemissionsn other sectors

of the economyaswell. We were motivatedby majorcommitmentsmadeby elected
representativesand utilitiesin NewMexicoandthe largerFour Cornergegion.Theseinclude

the following:

1 GovernoiLujanD NA a ExedUfvéOrder2019003commitsNewMexicoto the Paris
Agreementand setsa goalof 45%reductionof greenhousegasemissiongrom 2005levels
acrossall sectorsby 2030.

1 TheEnegyTransitionAct, passediy the Legislatureandsignedby the Governolin Marchof
2019,setsa statewiderenewableenergystandardof 50%by 2030,80%by 2040,and 100%
carbonfree powerfor investorownedutilitiesandrural electriccooperativesy 2045 and 2050
respectively.

i Statelegislationin Coloradopassedy the legislatureandsignedby GovernorPolis,setsgoals
of 100%renewableenergyby 2040and economywide reductionof greenhousegasemissions
of 50%by 2030and 90%by 2050.

1 ThePublicServicecCompanyf NewMexico(PNM)hasannouncedhat they will achievel 00%
carbonfree electricitygenerationby 2040, five yearsearlierthanthe goalsetby the Energy
TransitionAct.

1 XcelEnergyandits subsidiarysouthwesterrPublicSenice haveseta goalof reducingcarbon
emissionsacrosgheir grid by 80%by 2030(comparedo 2005)andto a 100%carbonfree grid
by 2050.

1 ArizonaPublicServicenascommittedto 45%renewablesy 2030,to removingcoalfrom its
powergenerationportfolio by 2031,andto 100%carbonfree powerby 2050;



 TucsorElectrict 2 ¢ S20@DIategratedResourcélancallsfor 70%of their powergeneration
portfolio to be providedby solar,wind andenergystorageby 2035,andfor their remainingcoal
fired powerplantsto be retired by 2032.

1 KitCarsorklectricCooperativéhassetagoalof providingl00%of their daytimeelectricity
needsthroughsolarpowerby 2022. Theyare more than halfwayto this goalandare
implementingbattery storageaswell.

 Localgovenmentsin NewMexicohavealsosetgoalsjncludingthe Cityof! f 6 dzlj dzS NJj dzS Q a
May2 NEhéargyChallengeandthe Sustainabl&antaFe25-YearPlan,whichcallsfor 50%
renewableenergyby 2025and carbonneutralityby 2040.

Thepurposeof our workshopwasto think aboutthe entire path to deepdecarbonizatiorin the
contextof NewMexico'sgoalsandto distill lessonsapplicableto the FourCornergegionandthe
restof the country.NewMexicois alreadyon its waytowardsdecarbonizinglectricity. Thecost
andefficiencyof renewableenergy storage andother keytechnologieshaveradicallyimproved
overthe pastdecadesandareexpectedto continueto do so.Manytechnologiesvhichwould have
requiredsubsidiesa few yearsagoare currentlycompetitivewith, or cheaperthan, conventional
fossitfuel generation Moreover,theseimprovementshaveresultedfrom the kindsof policiesthat
NewMexicohasenacted settingup a virtuouscycleof technologicalnnovatiort. Fromatechnical
andeconomigpoint of view, thereislittle standingin the wayof NewMexico'sshort andmedium
term goals,or the goalsof other statesin the region.

Strategiesn thisreport grewout of our diversediscussionat the workshop,aswell asfollow-up
discussionwith manylocalexperts.We choosenot to focusthis report on elementsof
decarbonizatiorthat arealreadywellunderstood,suchasthe role of wind andsolarpower,or the
valueof energystoragein the integrationof renewablesTheseareimportantfactorsandare
worth repeating but the engineeringand policycommunitieshavelargelyachievedconsensushat
with carefulplanning higherlevelsof penetrationof thesetechnologiesn the powergridis
technicallyand economicallyossiblewithout raisingcostsor affectingelectricreliability.Instead,
we focuson decarbonizatiorstrategiesfrom our discussionat the workshopandbeyondthat
openup newinnovationand equitableeconomicgrowth opportunities,whichhavenot received
the samelevelof attention. We focusin particularon strategieghat NewMexicoasa state,or
individualjurisdictionswithin NewMexico,canemployto facilitate deepdecarbonizatiorin
electricityandother sectorsof the economy.Ourobjectiveisto highlightopportunitiesthat can
inform concreteactionitemsby the GovernorandLegislaturethe PublicRegulatiorCommission,
andbylocalgovernmentsThisworkingdocumentaimsto serveasatool for advancinguch
discussions.

Ourdiscussioris structuredaroundsevenstrategieghat couldbe employedby decisioamakersat
multiple levelsin NewMexico,in orderto fully harnesghe environmentabndeconomicgpotential
ofthe & ( | deSafbénizatiorfforts. Thesestrategiedall into three different but complementary
areasasshownin Figurel.

4 Trancik@ / f énkergyentersvirtuousO & O Nafuge28(2015);TrancikJ.Eetal.,a ¢ S O K yhibifo\REaht
andemissiongeductionsasmutuallyreinforcingefforts: Observation$rom the globaldevelopmentof solarandwind
Sy S NEashidgeMA: Institute for Data,Systemsand Society Massachusettinstitute of Technology
(2015).http://hdl.handle.net/1721.1/102237



http://hdl.handle.net/1721.1/102237

Recognize
Synergies Between
Grid
Decarbonization
and Other Sectors

Regional

Coordination to Innovation in

Achieve State Utility Regulation
Goals

Facilitate Rapid Deployment
Maintain Grid Reliability
Reduce Energy System Costs
Encourage Economic Development

Figurel: Thestrategyspacefor economicallyand environmentallybeneficialenergytransitionsin New Mexico

First,lookingbeyondthe powergridto recognizesynergieshetween grid decarbonizationand
other sectorsof the economywouldallowthe stateto leveragenvestmentsn carbonfree power
generationtechnologiesandinnovationin areassuchasbuildingsandtransportationto reducethe
costsof meetingthe goalsof the ETAby makingthe grid andits customeramore flexible.Sucha
strategywould alsoallowthe stateto fully take advantageof majorinvestmentanadein the area
of distributedgenerationand microgrids.

Secondenhancedregionalpower grid coordinationin transmissiorplanningand operationscan

lower costsandimprovereliabilitythroughthe economiesf scaleandgeographicscopethat arise
naturallywith renewablepowergenerationRegionatoordinationcanalsohelpNewa SEA 02 Q&
economyby improvingtransnissioncapacityto movethe a i | lovec@sirenewablego high
demandareaselsewherdn the SouthwestAsa smallstate with substantiakcientificand



engineeringexpertisespreadacrosanultiple universitiesand nationallaboratories NewMexicois
in a positionto leadandbenefiteconomicallfrom decarbonization.

Finally capturingthesepotential benefitsrequires a regulatory environmentthat encourages
cutting-edgeinnovation by recognizingthe potential of newtechnologyandawillingnesdo
engagan nimbletechnologicakxperimentation.

In developingheseinsightswe referredto other documentshat layout importantpolicy
directions,includingthe 2019ClimateStrategyReportfrom the NewMexicolnteragencyClimate
ChangéTaskForcé andNewa S E A @hi@niddernizatiorroad map® We especiallyappreciatethe
time that staff from the EnergyMinerals,and NaturalResource®epartment{EMNRDjook to
attend our workshopandexplainthe state'scurrentpolicytrajectory.We alsoappreciatethe
efforts of the EMNREand NewMexicoEnvironmenDepartment(NMED}o workwith the oil and
gasproductionindustryto measureandcontrol methaneleakage which,giventhe largeeffectof
methaneasagreenhousejas,wasNewMexico'sgreatestsinglesourceof greenhousegasesn
20187 Theseefforts are especiallymportantin the absenceof effectiverequirementsat the
Federalevel Theyshouldbe viewednot asa burdento the industrybut asopportunitiesfor
additionalemploymentandthe chanceto createa regulatoryenvironmentbuilt on collaboration.

Thepathtowardsdeepdecarbonizations not madeup simplyof developingengineeringand
deployinghardware.Ourdiscussionat the SantaFelnstitute keptreturningto the institutionsand
decisioamakingprocesseshat governthe powergrid, from generationto transmissiorand
distribution,andthe regulatoryframeworksandincentivesn whichutilitiesandconsumers
operate.Utilitiesandgovernmentahgenciesanwelcomeandencourageinnovation planahead
for technologicathange)ower barriersto entry, avoidcreatingstrandedassetsandenhance
regionalcoordination.Havingsomeof the mostambitiouscleanenergygoalsin the FourCorners
region,NewMexico'degislature state agenciesand utilities havea uniqueopportunityto actas
innovationleadersin severalareas usingcleanenergygoalsto createinnovationandeconomic
growth acrosamultiple energyend-usesectors,deployingnew approacheso managinga low-
carba or carbonfree powergrid; andcreatinga regulatoryenvironmentthat supportsboth
innovationandcleanenergy?

ByaligningtheseincentivesNewMexicocanavoidthe retrenchmentandrollbacksn energypolicy
that someother locationshaveexperiencd. Instead the state canbuild a robustconstituencyfor
carbonfree energy,includingconsumersinstallers utilities,and employeesandcreatepositive
feedbackandmomentumfor the deepdecarbonizationransition.

Ourworkshopwasheldjustasthe impactof the globalpandemiocwvasbecomingclear.Indeed, it
wasthe lastworkshopheld physicallyat the SantaFelnstitute beforeits transitionto virtual
meetings Asour societyworksto bring Covid19 undercontrol, we facehighunemploymentjow

5 https://climateaction.state.nm.us.

6 Thegrid modernizatiorroad mapwaslaid out in HB233, signedinto law by Gov.LujanGrishamin March2020.

7& b SQuexicoClimateStrategyinitial Recommendationand Status, LJR | Ke@ BMexicolnteragencyClimateChange
TaskForce,2019.Availableat
https://www.climateaction.state.nm.us/documents/reports/NMClimateChange 2019.pdf

8 Severabther countrieshavedocumentedsuccesstoriesin rapidtransitiors to lower-carbonenergysystemsSeeK.
Araujo,LowCarborEnergyT ransitionsTurningPointsin NationalPolicyand Innovation OxfordUniversityPressNew
YorkNY(2017).
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oil andgasprices,anddevastatingshortfallsin the NewMexicobudget.In this context,somewiill
arguefor putting the energytransitionaside andreturningto conventionapowerwhile the
economygetsbackonits feet.

Butthis would be preciselythe wrong moveif the aimisto stimulatejob growthandeconomic
recoverylnadditionto helpingmeetNewMexico'sclimategoals,andthushelpingto addresghe
¢ 2 NIndxt@raatcrisis,the transitionto carbonfree powerwill helpcreatejobs,export
renewale energyto the restof the Southwestandincreasestaterevenue NewMexicohasbeen
aleaderin addressingCovid19, buildingpublicprivate partnershipgo boosttestingcapacity,
harnessinghe expertiseof our universitiesand NationalLaboratoriesandtakingearly,forceful,
sciencebasedaction.NewMexicocantake a similarleadershiprole in the transitionto carbonrfree
power,with a stakeholdefinvolvedprocessof innovationto achievedecarbonizatioroy leadingin
regionalcoordination capturing crosssectoropportunities,and reducingsoft costs.
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Strategy:NewMexico'sdecarbonizatiorplanshouldexplicitlytarget job creationandinnovation,
usinga data-basedapproachandrelyingon communityinvolvement.Jobtraining programs,
includingspecializedicensingprograms,canhelp peoplemoveinto tradesrelevantto energy
testbedsmaybe particularlyimpactful. Economiadevelopmentefforts from the state should
reachout proactivelyto companieghat assemblecomponentsfor solarandwind generation.In
addition, NewMexicoshoulduseits low-costcarbonfree energyt someof the lowestin the
United Statesfor a mixture of solarandwindt to attract datacentersandother companies
seekingto shift to renewableenergy.

In previoustimesof economicstressthe United Stateshasusedinfrastructureprojectsto boost
the economy createjobs,andaccelerateechnologicaprogressThissameopportunity exists
today,to drive economicrecoveryanddiversifyNewMexico'secanomywhile movingthe power
gridinto a carbonfree future.

NewMexicohastraditionallybeendependenton fossilfuels,both for its energyandfor manyof its
jobs.In2019,0il andgasproductionwasstill the largestsourceof energyrelatedemploymett in
NewMexico.Transitioningrom thesefuelsisrightly a sourceof concernfor many.Yetmanyclean
energyopportunitiesexistin the state, particularlyif the decarbonizatiortransitionstrategically
emphasizehome-growninnovationandjob creatior?.

Jobgrowthin cleanenergyhasbeenshownto far outpacegrowthratesin other sectorsof the
economyoverthe pastfive years!® Duringthis period, solarjobshavegrownby approximately
15% wind jobshavegrownby approximatelyb0%,and energyefficiencyjobshavegrownby
approximately@%.Duringthis sameperiod, overalleconomicgrowth was6%and growth acrossall
energysectorswas12%,sojobsin renewableenergytechnology(especiallyind andsolar)have

9 Klemun Edwards Trancik,'Researclprioritiesfor supportingsubnationaktlimatepolicies"WIRE<limateChangeDOI:
10.1002/wce.6462020)

10Employmenfigurescitedhere are from the U.S EnergyandEmploymenReport,locatedat usenergyjobs.org 11
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outpacedemploymentgrowthin the overallU.S.economyandin the energysectorasawhole.The
U.S EnergyandEmploymenReportnotesthat manyof theseemploymentopportunitieshave
beencreatedin stateswith favorableregulatoryenvironmentsor renewableenergygrowth. Thus,
the envirmmmentcreatedby NewMexicothroughthe EnergyTransitionActandrelated
decarbonizationnitiativeshasthe potentialto laythe groundworkfor substantiakconomic
opportunities.

Althoughthe coalindustryand coakired powergenerationemploysrelatively few peoplein New
Mexico,it hasplayedanimportanthistoricalrole in supportingeconomicdevelopmenin the Four
Cornergegionand providinglow-costelectricity. Theindustryandits workersare in the midstof a
potentiallypainfultransitionasnewtechnologieemergethat canalsoprovidelow-costand
reliablepower. Shuttingdown or reducingemissiongrom coakired power plantsis vital to
meetingclimategoals but coalplantretirementscouldhavea significanteconomidmpacton San
Juan Countyand Farmingtorwherethesejobshaveprovidedhighwagesin the past,if thesejobs
are not replacedwith other opportunities.Similarly pil and gasproductionin the Permiarbasin
experienceda boomdueto exportdemandandfrackingtechnology andhasprovideda needed
boostto staterevenueshutisnow goingthrougha bustdueto adropin globaldemand
associatedvith Covid19.* Manywellsare beingabandonedandsmalldrillingcompaniesare
goingbankrupt,leavingthe regionwith a decreag in jobs,the statewith a budgetshortfall,and
the publicwith inadequateresourcedo properlypluganddecommissiomvellsandto control
methaneemissions?

Decarbonizationffersthe potentialfor newjob creationandeconomicgrowthif pursuedwith
communityinvolvementn both planningandexecutionIn SanJuanCounty the EnergyTransition
Actprovidesfundsfor economicassistanceseverancgackagegpob training,andremediation.It
alsodirectsthat up to 450 MW of generationand/or storagebe locatedin the Farmingtonschool
district. ThePublicRegulatiorCommissiorfPRCjecentlyapproveda proposalfor thisreplacement
powerconsistingdf renewablesand storage whichwill provideconstructionjobs,ongoing
maintenancgobs,andpropertytaxrevenuedo the region.

Solampowerandstorageare alsoa potential opportunityfor economicdevelopmentfor Pueblos,
Tribes,and Nations,sincemanytribal landsin the Southwestrein locationswith highqualitysolar
resourcesOneexampleisthe JicarillaApachesolarfarm, recentlyapprovedby the PRCwhichwill
provide50 MW of solarpowerand20 MW of battery storage.Thisprojectwill help Albuguerque
meetits renewableenergygoals,provideconstructionjobsto the area,andprovidelease
paymentsto the JicarillaApacheNation.Anotherlocalexamplds Picurist dzS o i VBV @lar
array,builtin conjunctionwith Kit CarsorElectricCooperativeTheNavajoNationhasalso
prioritizedsolarpoweraspart of a transitionawayfrom coal,geneating 55 MW with the Kayentad
andKayentdl solarprojects,and planan additional70 MW throughthe RedMesaTapahdasolar
Resourcen Utahstartingin 2021.

Additionaljobsin both SanJuanandthe Permiancouldbe createdfrom properlypluggingand
abandoningwells,and monitoring,capturing,andreinjectingmethane.Moreover,opportunities
existto applyoil andgasexpertiseandinfrastructureto decarbonizatiorefforts, whichcanhelp

11 Atthe time of this writing, the activerig countin the PermianBasin asreported by BaketHugheshad declinedby
approximately70%from July2019.

12Theextentof wellabandonmenin the PermianBasinis unclear,but the CarlshadCurrentArgusreportedover700
abandonedwellsin NewMexicoasof June2020,with overfour thousandoil and gasworkersin NewMexicoapplying
for unemployment.
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transitionworkersmore easilyto a decarbonizeadzconomy.Thisis especiallyhe casein the areas
of hydrogentransmissiorandstorage aswell ascarboncapture,storageandutilization.Some
regionsof NewMexicohavepromisingpotentialfor geologicstorageof capturedcarbondioxideor
other resourceswhichcouldrepresentan areaof economiocgrowthif societyexplicitlyprices
carbonor establishedinancialincentiveso encouragedeploymentof longterm geologicstorage
of carbondioxide.

Beyondthesespecifiomeasuresgecarbonizatiortancreatea wide variety of newjobsin the
building,plumbing,andelectricaltrades.Aswe discusdelow,theseincludeenergyefficiency,
demandmanagementandelectrification,includingshiftingresidentialand commerciaheating
from naturalgasto electricity.In addition to newconstructionthiswouldcreatealargedemand
for retrofitting existingproperties,whichin turn would createdemandfor contractorsfamiliarwith
thesetechnologies.

Forexample NewMexicocurrentlyhasa shortageof contractorsexperiencedvith salesdesign,
andinstallationof variablecapacityheatpumps,whichcouldreduceboth carbonemissionand
consumer'sotal energybills. TheSantaFeCommunity 2 f { (SEC&RérgySmarcademypne
of the few nationaltrainingprogramsaccredied by the InterstateRenewabld=nergyCounciIREC)
andthe onlyonein NewMexico,providesdistancelearningacrosghe statethat trainscontractors
in technologiedikethese.

Solarandwind installation,includingboth residentialand utility-scalesolar,alsocreatenewjob
opportunities.SFC@ow providesa SolarEnergyCertificatethroughtheir Schoobf Trades,
Advancedrechnologieand SustainabilityThroughtheir participationin the Solarnstructor
TrainingNetworkthey connectcontractorsstatewidewith nationalexpertsto keepthem up to
date on currenttechnologiesandtechniques.Theyare developinga new certificateprogramin
DistributedEnergyTechnologieand Systemswhichcouldhavea similarstatewideimpact.

Demandmanagemenal requiresnew constructionandretrofits, enablingwater heatersand
HVAGystemdo respondto grid conditionsandthe availabilityof renewablesupply.Thiswill
createa needboth for contractorswho candesignandinstallthesesystemsandfor building
managersvho canimplementnew automationtechniques.

Energyefficiencyisa keyenablerof decarbonizatiorandjob creation.TheWeatherization
Assistanc@®rogramhasbeenoperatingnationallysince1976with Federafundingfrom the
Departmentof Energy.Locallythis programisreferredto asthe NM Energgsmart Programand
receivesadditionalsupportfrom the LowlincomeHomeEnergyAssistanc&rogram(LIHEAP),
utilities fundedby rate riderssuchasPNM,NewMexicoGas CentralValleyElectric(CVE),
privategrantsfrom the ClimateChangd_eadershipnstitute (CCLI)and somestatefunding.They
haveworkedon 23,300homessince2002,peakingn 2010with stimulusfundingfrom the
AmericarRecovenandReinvestmen#ct. Theirwork coversair sealingjnsulation,heating,
cooling refrigeratorreplacement EDbulb installation water heaterefficiencymeasuresand
healthand safetywork on furnacesyentilation,andcarbonmonoxidealarms.Thisprogram
currentlyallowsfor anaverageof $7,500worth of energyefficiencyandhealthand safety
improvementer householdandtypicallyresultsin considerabldinancialsavinggor
homeownerson their energybillsincludingelectricity,gas,and costlyfuelslike propane .ByFederal
policy,the occupantsof thesehomesmustbe low-incomeor disabled thus helping addressNew
Mexico'shighlevelof poverty.

Thisprogramcouldreadilybe expandedGivencurrentfundinglevels their capacityis about500

homesper year,but they havea waitinglist of 2,300applicants afive-yearbacklogAnadditional
800applicants havereceivedpartialweatherizatiorandare waitingfor further work to be done.
Thiscountsonlythosehomeownersvho havefound out aboutthe programand havechosento

apply.Thereare 170,000residences$n NewMexicounderthe Federalpovertylevd, onlyasmall 13



fractionof whichhavebeenreachedsofar. Thisindicatesa largepotentialdemandfor consumer
savingsemploymentanddecrease$n greenhousegasemissions.

Retrofitprogramdike NewMexicoEnergy$martandtrainingprogramdike those at SFCGyould
be excellentcandidategor stimulusfundingasgovernmentsat all levelstry to bringthe economy
backto life after Covid19. Theyshouldalsobe expandedo includefuel-switchingretrofits
includingelectrification.

In addition,the Sate couldconsiderestablishingpecializedicensecategoriesn energy
technologiesSolarinstallationis not the sameaswiringahome,andrequiresa different mix of
skillsthan a standardelectricianmighthave.Severabtateshavecreatedsuchlicensessuchas
h NB 3 BinyiteoRenewablé€nergyTechnicianFocusedicenseswith shorterapprenticeships
would getworkersinto thesetradesmore quickly,andacceleratehe creationof a qualified
workforceto helpthe decarbonizatiortransitiontake place.

Beyondtheseopportunitiesfor job creation,entirelynewjob opportunitieswill be createdas
NewMexicoinnovategoward decarbonizationBox1 discussesomeof the opportunitiesthat
canbe createdalongwith investmentdn renewableenergytechnologyButinnovationmustbe
supported.Herewe seeanopportunityto incentivizeéinnovationtestbedsthat addresssolar
energyand electricvehiclesoft costs,optimizeportfoliosof energyservicesacrosssectorsandfind
newwaysto achieveenergyefficiencyacrosselectricity,transportation,heatingandindustry.
Earlyandsustainedcommunityinvolvementin this processwill be essentiafor developing
appropriateincentives.
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Source: Th&lavajo Times, the Kayenta Solar Facility. M

Box1: Opportunitiesfor EconomidGrowth

New Mexicomaybe ableto developand attract new installationand manufacturingopportunities
relatedto renewableenergy.Fabricatingd LJtaddBJt |pBofovoltaicsystemss one opportunity, as
are other efforts toward modular,on-site constructionfor varioussystemsizes Forinstance racking
andassemblingpanelsreadyfor installationcanbe done at low costcloseto the customer,giventheir
weightandshippingcosts.Thesecostsrepresenta significantandincreasingshareof the total costsof
solar electricity,and createa valuepropositionfor localassemblyespeciallyfor customerswhose
locationsare far from WestCoastports servingAsianmanufacturers.

Many New Mexicopolicymakersare awareof the history of SchottSolarwhichclosedtheir
Albuquerqueoperationsin 2012after receivingproperty tax reductionsand other incentives Butthere
are alsoimportant successtoriessuchasArray Technologiesyhichhas22 GWof installedsolarpower
generationglobally,andwhichdevelopeda sinde-axistrackerfor solarpanelswith the highest
reliability in the industry. Thisinnovationandrelatedintellectualproperty wasdevelopedin New
Mexico,and somecomponentsof thesetrackersare still manufacturedin Albuquerque.

Asmore statesin the Westadoptcarbonfree mandates the marketfor residentialand utility-scale
solarmanufacturingaswell aswind turbine manufacturinghasbecomemore robustandis now on a
steadygrowth trajectory. New Mexicocancompetefor a shareof this market,especiallyin locations
with excellentaccesdo highwaysandrail transportsuchasAlbuquerqueand St. TeresaAccesgo rail
andto I-40andI-25 providea competitiveadvantageanalogoudo Pueblo,Coloradowhere Vestas
Wind Systemsnanufacturegowers for wind turbines.

Byexpandingax incentivesjndustrialrevenuebonds,andjob training partnershipsfor solarandwind-
relatedassemblyand manufacturingandrelatedindustries the state mayboosteconomic
development.Cooperatingvith the Economidevelopmentdepartmentwill be criticalasNew Mexico
developsprogramsspecificallyaroundattracting this sector.

Finally New Mexicohasa major competitiveadvantageor attractingcompaniedike Facebookhat
seekto shiftto renewableenergy.Arecent study [KiloNewtonLLC| evelizedCostof RenewableEnergy
in the Lower48 United States:BlendedSolarand Wind, 2020] found that New Mexicohasthe lowest
levelizedcostof energyfor a 50-50 mix of solarandwind. Datacentersare obvioustargets,giventhat
power and coolingconstitute up to 80%o0f their expensesThesecentersmakesignificantcapital
investmentsandlongterm power purchaseagreementg PPAs)and createjobsin multiple sectorsin
additionto shortterm constructionjobs.

More geneally, attractingcompaniedike thosein the RE10@roup (https://www.there100.org)that
havecommittedto shiftto 100%renewablepowert apracticecalledd 3 NB & ¢ NFcouHgenerate
localjobsandhelpbuild out Newa S E A iffgagrécture. TheEcononic Developmenstaff hasa strong
caseto makewhenreachingout proactivelyto thesecompaniessinceNew Mexicohasthe lowestcost
renewableenergyin the United States.
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THE ENERGY TRANSITION IN NEW ME

3. Decarbonization

acrosshe economy

Setbindingpolicytargetsacross
all energyservices

Strategy:Toincentivizea crosssectortransitionthrough carbonfree innovation,binding
emissiongeductiontargetsshouldbe setfor end-usesectorssuchastransportation,heating and
industry.Positivesynergiedbetweensectorsshouldbe emphasizedincludingelectrification
wherefossilfuel useis mademore efficient and ultimately replacedby carbonfree electricity.

Throughthe Governorand LegislatureNewMexicohassetdecarbonizatiorgoals,not justfor the
electricpowergrid, but for the economyasawhole.However specific bindingtargetscouldbe set
for eachsectoranalogougo thosesetfor electricity. Thiscouldincludeexplicitinterim targetsfor
2025,2030,2035,and2040,to complementthe economywide goalssetout in ExecutiveOrder
2019003.

Theseguantitativetargetsandthe associatedimelinescouldbe setwhile consideringsynergies
wheredecarbonizinghe powergrid canhelpto decarbonizeother sedors of the economyand
viceversa.Settingtargetsfor all end-usesectors--suchasheating,transportation,andoil andgas
production--will positivelyaffectthe state'sabilityto capturecostsavingopportunitiesdrivenby
carbonfree electricity.rosssectortargetsalsooffer new opportunitiesfor supportingequitable
economicgrowth andjob creation.

Oneof the mosteffectivelinksbetweencarbonfree poweranddecarbonizinghe economyasa
wholeiselectrification whichisthe shiftingof end usesof energyfrom fossilfuelsto electricity.
Thiswill increaseelectricitydemandat timesbut reducethe state'soverallcarbonfootprint by
replacingfossilfuel generationwith more efficientandultimatelycarbonfree electricity.In many
case<lectrificationwouldimmediatelyresultin areductionin greenhous@asemissiongven

with the currentpowergrid, andthesesavingswill growasthe gridincorporatesa largershareof
carbonfree sourcesDependingon the relativeefficiencyof the old and new systemsandthe
comparativecostsof fossilfuel andelectricity,electrificationwill alsoprovidesavingso consumers
by reducingtheir total energycosts.

However the electrificationof energyservicewill not happenon its own andlikelyneedspolicy
signalsn the form of specificdecarbonizationargetsacrosssectors,aswell asupdatedbuilding
codes policiesencouragind=Vchargingstations,andsoon. Thesesignalswill in turn drive
infrastructureinvestmentsand marketsfor new constructionandretrofits. Thesetargetsshouldbe
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curatedto captureopportunitiesfor full economydecarbonizationwhile managinghe variability
of renewables.

Thereare severalopportunitiesto note. In scenariosvith a significantshareof variablerenewable
energythereislikelyto be someoverbuildingj.e. creationof excessapacity Thisis natural:
almostall generationandtransmissiorfacilitiesare idle part of the time, with capacityfactors
significantlybelow 100% Likeother sourcesrenewableenergyistypicallycurtailedwhensupply
exceedslemand.Onthe other hand,crosssectortargetsand synergiesuchaselectrificationcan
take advantageof this excessapacitythusincreasinghe valueof NewMexico'srenewable
energy.Electrificdion canreducecurtailmentby creatingnew loadsthat canabsorbat leastsome
of hisexcessarbonfree power, turningthisa 2 @ S Nibtazavesdriefor economywide
decarbonizationAsdiscussedhn Section6, manynewlyelectrifiedsystemssuchastransportation
andheatingcanbe designedo be flexiblesothat devicesshifttheir energyusagein time to align
with the availabilityof carbonfree or low costpower,reducingthe overallcostof electrification.

Onespecificopportunityfor reducingcurtailed renewableenergyproductionis to setsmarttargets
for decarbonizatiorin transportationto alignwith thosefor electricity. Thiswill incentivize
transportationelectrificationat a rate that supportsthe useof otherwisecurtailedrenewable
energy*s. Aselectriccarshavedecreasedn costandincreasedn range,they are becomingcost
competitiveand practicaloptionsfor typicalconsumer¥', but onlyif accessibl®pportunitiesexist
to distributethe higherupfront costsacrosghe vehiclelifetime. Taxcreditsor other policysupport
for electricvehiclesand chargingstations,whichfailedto passin the 2020NewMexicolegislative
sessiongcouldbe renewedandextended thoughmeasureshouldbe takento ensuresuchpolicies
createequitabk benefitsacrosscommunitiesandincomelevels.Municipalitiescanencourageor
requirechargingnfrastructureaspart of commerciabndresidentialdevelopmentandin public
parkingareas.

Anotherelectrificationopportunityisin commerciabndresidential heating.Electricaheatpumps
shouldbe encouragedvhere suitablein new constructionaswell asin retrofitted existing
buildings throughboth emissiondargetsfor directheatingservicesandprogramssuchas
incentivesgefficiencyaudits,andrebates.Thishasstrongjob-creationpotentialasdiscussedn the
previoussection.

Crosssectortargetscanalsoopenup the opportunityto captureco-benefitsbeyondenergy
servicesOneeffectivewayto reduceemissionsn the transportationsectorwhileincreasing
economicand humanwellbeingisfor localgovernmentdo implementplanningandzoningpolicies
that supportsufficientdensityfor affordablehousing(includingmultifamilyhousing)closeto
employersaswellasmixed-useneighborhoodsvith commerciakervicesschoolsandhousing
within walkingdistanceof eachother. Suburbarspraw| coupledwith a lackof affordablehousing
in city centers,forcespeopleinto longcommutesandis a majorgeneratorof transportation-
relatedgreenhouseyasemissions(Considethe manypeoplewho commuteto state government
jobsfrom RioRanchoAlbuquerquepr Espdiolabecausahey cannotaffordto livein SantaFe,not
to mentionteachers policeofficers,firefighters,andserviceworkersin the tourismindustry.)Local

13NeedellTrancikg { G NJ fdr BeRefiGaklectricvehiclechargingo reducepeakelectricitydemandandstore solar
Sy S NilEréview.

14 Carboncounter.com
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governmentcanalsosupporttransitand bikewayswithin cities,andrecognizehat alternativesto
automobiletransportationareavital partofaO A (infratéucture.

Thesamprovementdn land-usepolicies,alongsidesupportingregionaltransitfor longcommutes,
canprovideresidentswith choiceandflexibilityin housingandwork locations jmprovingquality of
life andpotentiallyaddressingnequityissues?® Finally rural broadbandnternet acces would
allowtelecommutingandreducethe needfor physicacommuting while helpingmeetvital needs
for onlineeducationandtelehealthaccessespeciallyn low-incomeruralareasandon Triballand.
Theseare exampleof how decarbonizatiorpoliciescanbe designedo encouragennovationthat
createseconomy andsocietywide co-benefits.

15 pathak R.;WyczalkowskiC.K.;Huang X.PublicTransitAccesandthe ChangingpatiaDistributionof Poverty.
RegionaBcienceandUrbanEconomic2017,66,198;212.
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THE ENERGY TRANSITION IN NEW ME

Strategy:Electricityindustry stakeholdersshouldwork to updatethe computationalmodelsused
for power systemsplanningsothat the capabilitiesof all resourcegincludingwind andsolar
generation,energystorageand flexibledemand)canbe givendue considerationin the planning
processeshat determineutility investments.Thereare alsoopportunitiesfor the stateto draw
on utility andresearchexpertiseto leadin alargerdiscussiorof how bestto keepthe grid stable
in a period of technologicathange NewMexicoutilities shouldbe encouragedo designand
implementdemonstrationprojectsfor technologieslike theseto help enablethe transitionto
carbonfree energy.

Formanydecadesthe powergrid hasoperatedon the principlesof dispatchabilityand control,
underwhichgrid operatorsproducedelectricityfrom largepowerplantson demandandguarantee
its availability.Thiswasfacilitatedby the useof fossilfuelswith highenergydensityand easeof
largescalefuel storage.Theincreasingiseof weatherdependentandgeographicallgispersed
renewablegenerationmakesthismodeof powergrid operationsmore challengingln particular,as
shownin Figure2, longrangeplanningdecisiongor the powergrid needto considemot only peak
levelsof electricitydemand but alsothe potentialvariabilityof renewableenergyresources.

Source: New MexicBureau of Land Management, Solar Energy Program
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