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Abstract

OnJan3rd2009, Bitcoinsetoutthejourneytocreateadecentralisedfinancialsystemwithout
governmentbackedcurrencies. Today, it hasbecomemorelikethedigitalgoldreservethana
currencyusedformediumofexchangeandfinancialunitofaccount. Thevolatilityofexchange

ratesbetweencryptocurrenciesfromthevirtualworldwithvaluefromthephysicalworldmakes
theprospectofcreatingahealthyblockchaineconomydifficult.ThegoaloftheprotocolofMeter
is tocompletethemissionof Bitcoinandcreatea statelessfinancialinfrastructureto enablethe

developmentof thecryptocurrencyeconomy. It isafullydecentralised, permissionlesspublic
chainandMeteristhestablecryptocurrencyonthechainthatprovidesarelativelystablecurrency
referencetovaluesfromthephysicalworld. Meterusesthecostofproductionandtheminers'
arbitragingbehaviourin aproof-of-worksystemasthekeyfeedbackto establisha long-term
equilibriumpriceforthemarket. Suchequilibriumpriceessentiallyanchorstheunitofaccounting
intheMetersystemtotheglobalcompetitionofelectricityprices, whichismorestablein real
valuethananyfiatcurrenciesintheworldbasedonthehistoricaldata. Metereliminatestheburden

ondAppsdeveloperstodynamicallypricetheirgoodsorservicesbasedonoff-chainexchange

prices, whichis notonlydifficultto implementproperly, butalsoextremelyconfusingto
customers. TheprotocolofMeteraimstolaythefoundationforastablecryptocurrencyreference
thatwill pavethewayformoresophisticatedfinancialservicesandinstrumentslikelending,
insurance,optionsandderivativestobebuiltcorrectly.

MeterisnotpeggedtotheU.S.dollaroranyotherfiatcurrencyissuedbyasovereigncountry.
Instead, it isbuiltontopofitsowneconomyanditsproof-of-workinteractionswiththephysical
world .

MeterisnotcompetingwithEthereumorotherpublicblockchains, thoughit iscompatiblewith

existingEthereumdAppsandcanfunctionasasidechaintomostpublicchains.Developerscan
interactwithanduseMeterasareferencefortheirdApps' nativepublicchainsthroughMeter's

cross-chainadaptorsandSDKs. Eachpublicchainrunsitsownconsensusandscalingand
implementsitsownincentiveschemeswhileMeterfocusesonpropermonetarypolicy, inter-chain
communicationsandsettlementsof value.
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1. The Problem

Afterspeakingwithhundredsofdecentralisedapplications("dApp") developersthatareworking
onICOprojectsandblockchainproducts, whattheMeterteamhasdiscoveredthattheirdApps
lackedakeyrequirementto besuccessful: astableunitof accountrepresentinganestablished
valuefordAppsanduserstousewheninteractingfromthevirtualworldofcryptocurrencytothe

physicalworldoffiatcurrencies. Theexchangeratevolatilitybetweencryptocurrenciesandfiat
makesit unlikelythatpeoplewillusecryptocurrenciesfortransactionsotherthanforspeculation-
related activities .

Takeforexamplealandlordthatwantstorentaroomat0.1EtherpernightusingadAppthat
providesAirbnb-likeservices.Thatlandlordwouldnotbeabletoreliablyknowthevalueofthat
0.1Etherin termsof a fiatcurrencyandthereforewhetherrentingtheroomis financially
profitable. It mayworth$100pernightwhentheroomisposted,$70whenatravellerbooksthe
room,and$140whenthetravellerlaterarrives. Thiskindofexchangeratevolatilityexposesboth
buyersandsellersto tremendousamountrisk astheir costsandincomesaremostlikely

denominatedinafiatcurrency. Also, notethatthislandlordisalsolikelytobecompetingagainst
otherlandlordswhoarerentingtheirroomsbutcharginginfiatcurrency.Ourlandlordwillhave
a hardertimein attractingrenterssincethoserenters, asbuyers, alsofacethesameunitof

accountingproblemfacingourlandlord.ThisproblemfacingdAppsthatwanttoconnecttothe
physicalworldisconfirmedfurtherbylookingatthedAppsthathaveachievedsomecommercial
success.CertaindApps, likeCryptoKitties,havefoundsuccessbytargetingcryptocurrencyusers
andlimitinguseractivitiestothevirtualworld,negatingtheneedtoconnecttothephysicalworld

andexchangecryptocurrencytoorfromfiatcurrencies.

To createarobustblockchaineconomy, thereistheneedforapublicblockchainwithanative

stablecryptocurrencythatcanofferaunitof accountrepresentinganestablishedvaluein the

physicalworldforalldApps. Convertingcryptocurrenciesintofiatcurrenciesandvice-versais
essentiallyaninternationalfinanceissuebetweentheeconomiesofthephysicalworldwithfiat
currenciesandvirtualworldwithcryptographicvirtualcurrencies.



2. A CurrencyNeededfortheVirtualWorld

2.1. New Socio-EconomicStructuresfor theVirtual World

Manyof ourexistingsocio-economicstructuresin thephysicalworldwerecreatedby the
constraintsof workingwithintheconfinesof geographicboundaries. TheInternetisbreaking

downthoseconstraintsaspeoplespendanincreasingamountoftheirtimeonlineinthevirtual
world. Peoplein thevirtualworldarenaturallygroupingthemselvesintodecentralised
communitiesbasedontheirsharedvaluesandtheirperceivedneedandacceptanceforcentralised

authoritieslikegovernmentsisweakening. Thesetrendsarelikelytocontinuetogrow. A well-

designeddecentralisedeconomyandgovernancesystemthatbefitsthevirtualworld,blockchain
technologyoffersananswerto theneedsof thesepeopleasitsconsensusschemeprovidesa
contractingandsettlementsystemwithouttheriskof default. It leveragesongametheory
principlestoformaneconomicconsensusbasedonman'snaturalinclinationto takeactionsin

self-interest. Thevirtualworldis developingnewsocio-economicstructuresandfinancial
systems; cryptocurrenciesandICOsaresomeoftheinitialcomponentsofthisground-breaking
transformationthatis underway.

2.2.TheFunctionsof aCurrency

Inthisvirtualworld, thecurrentblockchaineconomylacksacryptocurrencythatfunctionsasa
truecurrency.Acurrencyshouldperformthreemainfunctions,namely,beinga:1.unitofaccount,
2.mediumofexchange, and3.storeofvalue.'

2.2.1. Unit of Account

Asaunitofaccount,acurrencyprovidesacommonmeasureofvalueforgoodsandservicesbeing
exchanged.Almostallcryptocurrencieshaveadeflationarymodelwithafixedsupplyorlimited

1 https://en.wikipedia.org/wiki/Money
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abilitytoexpanditssupply. Thislimitationpreventsthesecryptocurrenciesfromscalingwiththe
GDPgrowthoftheblockchaineconomy. 2

Asanexample, Bitcoinisoftencomparedtogoldduetotheirlimitedsupplyandsimilarlyhigh
perceivedvalue.Yet,anexaminationofgold-based(orsilver-based) financialsystemsrevealsthat
thosesystemscollapsedwhentheunderlyingeconomyrapidlyexpandedandgoldcouldnotscale
withit. BothgoldandBitcoinwill naturallytendto increaseinvaluedueto theirlimitedsupply

butit isalsothesamereasonwhyneitheraresuitableforpoweringaneconomy.

A deflationarycurrencyultimatelydiscouragesproductionandfundamentallydamagesan

economy. Asanexample, imagineyouareabakerlivinginaworldofhyperdeflation. You
purchaseingredientswithcurrencyduringtheday, bakecakesatnight, andplantosellthecakes
thenextday.Yourplanstoprofitfromyourlabouristhwartedwhenyoudiscoverthenextday
thatthemarketpriceofcakeshasdroppedbelowthecostsyoupaidfortheingredients.Yourealise
youwerebetteroffnotdoinganythingandshouldhavesimplyheldontoyourcurrency.If someone
desiresto createa stablecryptocurrencythatwill powertheentireblockchaineconomy,
encompassinghundredsofblockchains, thousandsof cryptocurrencies, andmillionsofdApps,
productsandservices,thechosencurrencymustnotbesupply-limitedanddeflationaryinnature.

2.2.2. MediumofExchange

Asamediumofexchange, acurrencyenablesbuyersandsellerstomakeinformedtransactional
decisions, particularlybetweendissimilarproductsorservices; buyersandsellersarenotlimited

tobarteringforonlygoodsorservicesthatbothsideswant. Theperformanceandscalabilityof
mostofthepopularcryptocurrenciesaretoolimitedtofunctionasamediumofexchangeforthe
entireblockchaineconomy.³ApopulardApporamajorICOcancrippleablockchain,likewhat
theEthereumnetworkhasexperiencedmanytimesalready. Inrelationtothis, thescalabilityof

majorexistingcryptocurrenciesis furtherlimitedby theirincreasingtransactionfees. As a

2 Asanexample, Bitcoinisoftencomparedtogoldduetotheirlimitedsupplyandsimilarlyhighperceivedvalue.
Yet,anexaminationofgold-based(orsilver-based) financialsystemsrevealsthatthosesystemscollapsedwhenthe
underlyingeconomyrapidlyexpandedandgoldcouldnotscalewithit. ExamplesofcollapsesincludetheMing
DynastyinChinaandthemorerecentBrettonWoodsSystemintheWesternworld.
3 Bitcoincanonlyhandleapproximately7transactionspersecond, andEthereumtransactionsareonlyslightly
betterat 15persecond.



cryptocurrency'smarketpriceincreases, theactivitylevelincreaseswhichthenproduceshigher
transactionfees. BoththeBitcoinandEthereumnetworkshaveexperiencedthisphenomenon.

2.2.3 . Store of Value

Asastoreofvalue,acurrencyensuresthattheit holdsanestablishedvalueovertime.

Theconceptofvalueisfromthephysicalworldbasedontwocompetingschoolsofthoughtamong

economists. Thelabourtheorybelievesthatthevalueofagooddependsonthecostofproducing
it. Thesubjectivetheorybelievesthatthevalueofagoodemergesfromourbeliefofthegood's

usefulnessfortheparticularpurposeataparticularpointintime. TheMeterteambelievesthat
thesetwotheoriesarecomplementaryto eachotherandnecessaryto understandhowpeople
perceivevalue: thelabourtheory'scostofproductionmustbeconsidered, especiallyintermsof

analysingopportunitycosts, whilethroughemployingthesubjectivetheory, theplansofpeople

fortheusageofagoodareconsideredandtherebyanopiniononthegood'susefulnessisformed.

Forpurposesofcreatingastablecryptocurrency, valueismoresubjectivein thevirtualworld
comparedtothephysicalworld, sincethevirtualworlddefinesvaluefromanindividualuser's
perceivedutility. Forexample, virtualgoodssuchasCryptoKitties, arevalueddrastically
differentlybydifferentbuyersandsellers.Thereisnostandardestablishedpricing. Therefore,to
haveanestablishedvaluethatalargegroup, ratherthananindividual,canagreeupon,alinkage
to thephysicalworldto leverageanestablishedvalueis needed. Forthisreason, mostof the

existingproposedcryptocurrencystablecoinspegthemselvestothephysicalworld'sU.S.dollar
to establisha standardfor their value.

2.3.BitcoinisNotaCurrencyfortheVirtualWorld
Bitcoincastsalargeshadowoverthecryptocurrencyworldformultiplereasons, butdespiteit
symbolisingcryptocurrenciesingeneral, it failstofullyperformallthreefunctionsofacurrency.
It isastoreofvalue,butit doesnotfunctionwellasaunitofaccountandasamediumofexchange.

InitiallytherewasnoperceivedvalueforBitcoinexceptforasharedideologyofpayingforthe
consensuscostoftransactionsin theBitcoinsystem. CappingBitcoin'stotalsupplycombined
withglobalinstabilityandprolongedcentralbankeasingpolicieshelpedBitcointoanchorits



perceivedvaluetogoldandanalmostindestructiblerepresentationofvalue. ThepriceofBitcoin
has taken off ever since.

However, Bitcoinsuffersfromperformanceinefficienciesanditspriceis alreadyordersof
magnitudehigherthanwhatSatoshiNakamotohadeverimagined, tothepointthattheoriginal

designnolongerworks. Bitcoinwasdesignedasasinglelanehighwaywithfixedamountof
transactionthroughput. AsmoreminershaveaddedmoremininghardwaretoearnBitcoins, the
costof reachingconsensushasdramaticallyincreased. To maintainBitcoin'sinitialdesign
framework, thepriceofBitcoinmustcontinuetorisedramaticallyortransactionsfeesmustrise

tocompensatetheincreasedcostsofproductionexperiencedbyminers.Inaroundtwoyears,when
thenextBitcoinminingrewardishalved,thetransactionfeeswill likelyreachhundredsofdollars.

Thissituationwill worseneachtimetheminingrewardis againhalved. Bitcoinwasnever

designedtobeastablecryptocurrencyanditspricevolatility, performanceinefficiencies, and
limitedsupplyprecludeit frombeingthecurrencyfortheblockchaineconomy.

2.4.Decentralisation and Trustlessness

Inadditiontothetraditionalthreefunctionsofacurrency, astablecryptocurrencythatwillserve
asthefoundationofthefuturecryptocurrencyeconomymustalsobedecentralisedandtrustless.
DespiteBitcoin'sweaknessesintermsoffunctioningasacurrency, it excelsinremovingtheneed
foronetotrustathirdparty. It removesthecounterpartyriskthroughitsdecentralisedconsensus
design. Forexample, inthephysicalworld, peopletrusttheU.S.governmentwithrespecttothe
U.S.dollarit issues. Implicitly,peoplemustalsotrustthattheU.S.governmentwillnotabuseits
powers, notover-issuecredit, andgenerallybeagoodstewardofthedollar'smonetarypolicy.
Thathasnotbeenthecasealwaysandothergovernmentsandtheirgovernment-issuedfiatshave

sufferedproblems. Bitcoinintroducedthenotionof decentralisationandtrustlessconsensus

throughalgorithmsandgametheoryasareplacementtohavingtotrustathirdparty.Thefuture

stablecryptocurrencyshouldlikewisebedecentralisedandtrustlesstofit intheethosofblockchain
community.



3. Meter and Stable Coins

3.1.IntroducingMeter

Meter(MTR) isastablecryptographicvirtualcurrencythatfunctionsinallthreecapacitiesofa

currency, particularlyasaunitof accountandmediumofexchange. Metercreatesa stable

referenceofvalueforthecryptocurrencyworldbylinkingtovaluesfromthephysicalworld. It is
built onthesamedecentralised, permissionless, andautonomousprincipalsasBitcoinand
Ethereumbutthecurrencysupplyisdesignedtoautomaticallyexpandorcontractswithchanges
totheunderlyingeconomysuchasthenumberofdAppsandfluctuationsintheirusage.Meter's
valuein effectisneitherdeflationarynorinflationaryin thelongrun. TheMeterteamisalso

planningtoinstrumentseveralscalingfeaturesintotheprotocolofMeterthatwill allowmajor
dAppstoscaleindependentlywithoutcausingtransactioncongestionontheMeterchain.

3.2.ExistingStableCoinProposalsandTheirProblems
Thereareseveralproposedstablecoinsalreadyonthecryptocurrencymarketorinthepre-release
stage, includingTether, MakerDAO, Basecoin, Fragmentandafewothers.Noneof thesestable

coinshavea tokeneconomyotherthanbeingusedasa unitof accountfor cryptocurrency
exchanges(i.e., to drivespeculationof theirstablecoin). Someof thesestablecoinsrequire

collateraltostabilisetheirpriceandmostarecentralised. Withoutexhaustivelyexaminingeach
stablecoin,thefollowingportionhighlightssomeofthemajorcharacteristicsandweaknessesof
theexistingstablecoins.

Collateral-backedstablecoinslikeMakerDAOmaybedecentralisedbutrequireusersto front

morecollateral(forexample, inEthereum) thantheyobtainintermsofvaluefromthestablecoin

received. Over-collateralisationreducesvolatilitybutusersmaythinktwiceaboutwhytheyare
providingmoreincollateralthantheyarereceivinginthestablecoin.Moreover, thesestablecoins

areatrisktothevolatilityoftheirunderlyingcollateralcryptocurrencywhichmayleadtoablack

swaneventwheretheusersuffersa liquidationandlosesboththeirstablecoinsand
cryptocurrenciesprovidedascollateral.



OtherstablecoinsareIOU-basedandcentralised.Tetherissuchanexample.Usersmusttakeon
counterpartyriskandtrustthatthesestablecoinsareactuallybackedby fiatcurrencyona 1:1

basisastheissuingcompanycontends. Whenpotentiallytrillionsof dollarsarestake, it is
unrealisticto bearsuchcounterpartyriskandtrustthatcompanieslike TetherLimited(the

companythatcreatesTethers)havereservesequaltothenumberofIOU-basedstablecoinsinthe

market.Moreover,thesestablecoinsusuallypreventthefreeflowofcapital(seebelowforfurther

explanation).

Anothergroupofstablecoinsfollowaseignioragesharesmodel. Theyalgorithmicallyexpand
andcontractthesupplyofthestablecoinmuchlikeacentralbankdoeswithfiatcurrencies. These
stablecoinsarenotcollateralisedbutit isclaimedthattheywill retainacertainvalue. Basecoin

andFragmentareexamplesfollowingthismodel. Thesestablecoinsissuebondstostabiliseand
increasethepricebyremovingstablecoinsfromthemarketplace. Theycanbuybackbonds
withoutrestrainttodecreasetheprice.Thesebondissuancesaresusceptibletogettingpricedlower
andlowerasbondtradersaremotivatedtowaitforpricestodecrease.However,aspricedecreases,
thenumberofstablecoinsremoveddecreasesininverseproportion,whichhasacascadingeffect
thatmakesremovingstablecoinsfromthemarketplacemoredifficultfor everybondprice
reduction .

3.3.TheImpossibleTrinityandAdheringtoFundamentalEconomicPrinciples
Similarto thecurrencyexchangerateamongdifferenteconomiesin thephysicalworld, the

conversionbetweenastablecryptocurrencyandafiatcurrencyisaninternationalfinanceproblem
betweentwoeconomies: thevirtualandphysicalworld. TheMeterteamthereforebelievesthat

compliancewiththeImpossibleTrinityisnecessaryforastablecryptocurrencytobesuccessful.
Inotherwords, theteamdoesnotbelievethatfundamentaleconomicprinciplescanbeignoredin
theprocesscreatingthemechanicsofastablecryptocurrency.
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Besidesthenotedweaknessesoftheexistingstablecoinsalreadyonthemarket,alloftheexisting

stablecoins,otherthanTether, ignoreanimportanttheoryofinternationalfinance,theImpossible

Trinity.5TheImpossibleTrinitystatesthatacurrencypolicycanonlyachievesimultaneouslytwo
ofthefollowingthreeeconomicgoalsandachievingallthreesimultaneouslyisimpossible:

Freeflowofcapital: themovementofcapitalinandoutfortradeandinvestment
Fixedexchangerate: wherethecurrencyvalueis fixedagainstthevalueof another
currency

• Independentmonetarypolicy: wherethemonetaryauthorityindependentlycontrolsthe
supplyoftherelevantcurrency.

Theexistingstablecoinspegto afiatcurrencyliketheU.S.dollar. Peggingachievesa fixed
exchangerate, yetthosestablecoinsalsoclaimtoofferthefreeflowofcapitalandmaintainan
independentmonetarypolicy6.Theseexistingstablecoinsthatbelievethattheircoinscan
simultaneouslyachieveall threeeconomicpillarsof theImpossibleTrinityaremakinga
fundamentalmistakeofwhatisactuallypossiblewithintherealmofinternationalfinance.

a

Freecapital flow

bAFixedexchange C
rate

Sovereignmonetary
policy

4 TetherisanexceptiontoviolatingtheImpossibleTrinitysinceit explicitlyforsakesanindependentmonetary
policybyclaiming1:1ratioofTetherstoUSdollarsheldinreserve. Italsorestrictsthefreeflowofcapital.If
TetherLimitedreceived100millionU.S.dollarsinthepastandthenaselloffofBitcoinpromptedBitcoinsellersto
exchange200millionU.S.dollars' worthofBitcoinsintoTether, thepegbetweenTetherandU.S.dollarwould
immediatelybreak. Thisiswhy TetherLimitedrestrictstheconversionbetweenTetherandU.S.dollars.
5 https://en.wikipedia.org/wiki/Impossible_trinity
6 Forexample,byissuingbondstocontractorexpandthecurrencysupply.
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Figure1: TheImpossibleTrinitystatesthatonlyonesideofthetrianglerepresentingtwoofthethreepossible
monetarypolicygoalscanbeachievedatanygiventimeandsuccessfullyimplementingallthreepolicies
simultaneouslyisimpossible.

3.4.Summary

To summariseto thispoint, theMeterteamhasreviewedhowa stablecryptocurrencymust
performthethreefunctionsof a currency. As partof thestoreof valuefunction, thestable

cryptocurrencymustbetransparentlyconnectedtothephysicalworld.Moreover, adoptingfrom
theBitcoinprotocol, thestablecryptocurrencymustbedecentralisedandtrustless. Finally, the
stablecryptocurrencymustnotviolatefundamentaleconomicprinciplessuchastheImpossible
Trinitywithoutriskingitscredibilityamongthecryptocurrencycommunityandthoseit may
interactwithfromthephysicalworld.

Basedonthesecriteria, theMeterteamhasconcludedthattheexistingstablecoinsdonotmeet

therequirementsoutlinedandhavedesignedtheprotocolofMetertosatisfyallthoserequirements.

Withrespectto thethreefunctionsof acurrency, Meterhasanuncappedsupply, is neither
deflationarynorinflationary,anditsrelativelystablepricedesignhelpsitsatisfytheunitofaccount
and, relatedly, thestoreof valuefunctions. Its infrastructuresupportingmultipleblockchains
enablesit tobeamediumofexchangewithhighthroughputandefficienttransactiontimes. Meter
employsaproof-of-workconsensusvalidatedmainchainthatisdecentralisedamongminersdoing

proof-of-workcomputations. Therefore, Meterusersavoidbearingcounterpartyriskandarenot

requiredtotrustathirdpartyfortheMeterblockchaintooperate.Finally,sinceMeterisnotpegged
toatfiatcurrency, suchastheU.S.dollar, it canstillofferthefreeflowofcapitalandoperatean
independentmonetarypolicywithoutviolatingtheImpossibleTrinity.

Meterdoesnotpegitselftoafiatcurrencyfromthephysicalworld(thereisnolegalguarantee)
and, asmentioned, themarketpriceofMetershouldbelinkedtothephysicalworld7. Data
producedbyourproof-of-workmodelfromthephysicalworldiscriticalinthedeterminationof
themarketpriceofMeter, andhencevalue, tobuildcommunitytrustandenablethevirtualworld

7 Asanattributeofhowvalueshouldbederivedbylinkingbacktothephysicalworld'sconceptsofthecostof
productionandtheperceivedutilityofthegoodproduced.
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tostartbuildingarobustcryptocurrencyecosystem. InthenextSection4,theanalysisofthedesign
ofMeterisexplained,startingwiththedesignprinciplesbehindMeter.

4. TheMeterDesign

4.1. Meter'sDesignPrinciple

4.1.1. ComputingPowerLinkingthePhysicalandVirtualWorlds

TheMeterteamperceivesthecurrentblockchainlandscapeanditsneedforastablecryptocurrency

to interactionsbetweenthephysicalandvirtualworlds. Thephysicalworldusesfiatcurrencies
andthe virtualworldshouldhavea stablecryptocurrencyto whichthousandsof other

cryptocurrenciesarepegged. Thephysicalworldexportscomputingpowertothevirtualworldto
maintainblockchainconsensusforthatstablecryptocurrency. Thevirtualworldinreturnexports
virtualgoodsandservicestothephysicalworld. Thevirtualworldmusthaveahealthyinternal
consumptionrate(i.e., itsowndomesticeconomy) tomakeitsstablecryptocurrencyresistantto

largefluctuationsofexportdemand(whichpricechangesprecipitateduringbearorbullmarkets
inthevirtualworld). Computingpowerthereforeprovidesacriticallinkbetweenthephysicaland
virtualworldsandtheminersputtingthecomputingpowertoworkarethemerchantsandtraders
between these two worlds .

4.1.2. MarginalCostofProductionTrackstheMarketPriceofBitcoin

Inaproof-of-worksystemlikeBitcoinandEthereum,thatcomputingpowerisperformedthrough

theprocessof“mining”, inwhichthecostforthecomputingpowerispaidinfiatcurrenciesand
therevenueisreceivedincryptocurrencies. TheprocessandtechnicalreviewofBitcoinmining
isdescribedin-depthelsewhere(e.g.KrollEtal. 2013; Sapirshteinetal2016; Nakamoto2008).

Thecostofminingcanbedividedintoafixedcostinsemiconductorsandavariablecostinenergy
consumption. Thesemiconductorfactoralsoimpactstheenergyefficiencyinminingmeasuredas

GigaHash/Second/Watt. Ontherevenueside, theincentiveforminingistheblockrewardand

8 Othercryptocurrenciescouldbeconsideredvirtualgoods.
9 ForBitcoin,thehashrateisbasedontheSHA-256algorithm, whileEthereumisbasedonEthash, whichismore
memorybandwidthintensive.
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otherrelatedtransactionfees. Eachminer, eitherindependentlyorcollaborativelyasamining

pool, isracingtobethefirsttosolveacryptographicpuzzleforaspecificblock. Theminerthat
firstsolvesthepuzzlereceivestheblockrewardandputstheblockontheblockchain. The

incentivetoobtaintherewardwhileracingagainstotherminerstosolvethepuzzlemakesmining
ahighlycompetitiveactivity.

10Thecompetitivenatureof miningdrivestheactivitytowardstheequilibriumstate. Based on

microeconomicstheory, theequilibriumstateinthiscompetitiveminingscenarioshouldbe:

MR = MC

Themarginalrevenue(“MR”) ofproductionshouldbeequaltoitsmarginalcost("MC”),which
shouldalsobeequaltothesellingprice(alsoknownasthecompetitiveprice)." Competitionwill
driveminers,asself-interestedactors, totheequilibriumstate, resultinginthecompetitiveprice,
whichisotherwisethemarketprice. Inthefollowinganalysis, Historicaldatawillbeusedto
determinewhethertheaveragemarginalcostofproductionforminersis astronglycorrelating

proxyforthemarketprice.

Thecostofelectricityconstitutesthebulkoftheminers' marginalcost. If theaverageworldwide

electricityrateisestimatedasUSD$0.135perKWh¹²,thepriceofBitcoinandEthereumshould
correlatewellwiththeirrespectiveelectricityconsumptionrates. Assumingtheenergyefficacy
ofminingequipmentisrelativelystable,energyconsumptioncanbeproxiedfromtheblockchain
networkhashrate. So, thenetworkhashrateproxiesenergyconsumption, whichshould
approximatethemarginalcostofminingandthecompetitiveprice.ThefollowinggraphofBitcoin
andEthereummarketpricesshowssuchacorrelationtotheirrespectivenetworkhashrate:
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10 https://en.wikipedia.org/wiki/Economic_equilibrium
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12 https://en.wikipedia.org/wiki/Electricity_pricing
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Figure2: ThisBitcoinandEthereumPricevsNetworkHashRatechartshowsthatthenetworkhashratesfor

BitcoinandEthereumcorrelatedwiththeirrespectivemarketpricessupportingthehypothesisthatenergy
consumption,proxiedfromthenetworkhashrate, largelyapproximatedthemarginalcostand,hence,the
competitiveprice.

Rigorousstudies(Hayes2016, 2017) usingBitcoinnetworkdatashowthatthemarginalcostof

Bitcoinproductioncanbeestimatedif theenergycostofminingandthedailyminingproduction

arecalculatedfirst. Theenergycostofminingcanbeexpressedas:

<�
Eday=

1000 kWh WperGH/s hrday)

WhereEdayisthedailyenergycosttomine,pisthehashpoweremployed(GH/s)bytheminer,
$/kWhisthedollarpriceperkilowatt-hour,andWperGH/sistheenergyefficiencyofthehardware
andhrdayisthenumberofhoursinaday.

ThefollowingequationcalculatesthedailyBitcoinproduction:

BTC

Day
= (B + Tx)p

sechr

8.232
hrday

BTC/DayistheexpectedlevelofdailyBitcoinproduction,�žistheblockreward(currentlyat12.5
BTC/block),Txistheaveragetransactionfee/block,pisthehashingpoweremployedbyaminer,

and8isthedifficultydefinedinBitcoin(expressedinunitsofGH/block).Theconstantsec'' is
thenumberofsecondsinanhour,hrdaythenumberofhoursinaday. Tomaintainarelatively
constantblocktime,8hastoscalewiththetotalHashingpowerintheBitcoinnetwork.

Afterthedailyenergycoststo mineandthedailynumberof Bitcoinminedis calculated, the

competitivepriceforBitcoincanthenbeproxiedas:

P= competitiveprice

P =
Eday

BTC/ Day

• Eday=dailyenergycostofmining

• BTC/Day=dailyBitcoinproduced
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Afteradjustingfortheenergyefficiencyofthenetworkbasedonthedifferingefficiencylevelsof

generationsofmininghardwareandtheirdeploymentdates,Hayes2017comparedthecompetitive

priceresultsfromtheaboveformulaagainstBitcoin'sactualmarketpricetoderivethefollowing
chart:
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Figure3: Theimpliedprice(i.e., competitiveprice)basedonenergyconsumedforminingBitcoinscorrelated
stronglywiththeactualmarketpriceofBitcoinfromHayes' study.

Anordinaryleastsquareregression¹³showedR²=84.5%, whichmeansthatnearly85%ofthe
Bitcoinmarketpricecouldbepredictedbythecompetitivepriceformula(whichitselfwasheavily
influencedbyBitcoin'scostofproduction).14

13 https://en.wikipedia.org/wiki/Ordinary_least_squares
14 A greaterdeviationappearsafterJuly2017, whichlikelyreflectstheseriesofBitcoinforkingeventsthatcaused
marketuncertaintiesinthesecondhalfof2017.Theseforkslikelycausedshorttermmisalignedexpectations
betweenthemarketandtheminersresultingintheincreaseddeviation.
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4.2.AStableCryptocurrencywithLongTermEquilibrium
It hasbeenshownthatit ispossibletocalculateBitcoin'scompetitiveprice,whichtracksclosely
toitsactualmarketprice, bycalculatingthemarginalcostsofmining. TheprotocolofMeteris
designedsimilarly, asa proof-of-work-basedcryptocurrencyexceptthatthemarginalcostof

miningshouldbestablethatwill tendtowardsastablecompetitiveprice.

As theenergyefficiencyimproveswiththereleaseof bettermininghardware, corresponding

adjustmentswill bemadeto accountfor thoseimprovements. Moreover, forarelativelylong
periodoftime, themarginalcostcanbeproxiedbythetotalhashrateofthenetworkagainstthe

productionvolume. If theproductionofcryptocurrencyscaleswiththehashrateofthenetwork,
thecompetitivepriceforthecryptocurrencyshouldberelativelystable. Minersareprofitdriven,
soif theyobserveariseinthepriceofMeter, theywilldeploymorecomputingpowertomine
Meter. If thepriceofMeterdrops,theirmarginswill shrinkandminersmaymovetheircomputing

powertoothercryptocurrencies. Inbothscenarios,whetherminersaddorstopaddingMetersto
themarketandtherebycausethepricetodecreaseorincreaserespectively, theinvisiblehandof

themarketwillkeeptheMeterpricestable. Fundamentally, suchaschemeanchorsthecostof
productionforeachMetertotheglobalcompetitiveelectricityprice. Thefollowingchartshows
theindustrialelectricitypriceintheUS,whichisamongthelowestintheworldinthepastfifty
years. Thenominalprice(measuredinUSDcents)wentupalmostfivetimeswhiletherealprice
(adjustedforinflationbasedonthecurrentUSDpurchasingpower) essentiallystayedthesame.
Intermsofcomparablepurchasingpower,theelectricitypricehasbeenmorestablethananyfiat
currenciesin theworldinthelongrun.
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Figure4:HistoricalindustrialelectricitypriceintheUS,whichisamongthelowestintheworld.

4.3 Governance

TheMeterteambelievesthatit will bethefirsttocreatearealcurrencyinthecryptoworldwith
along-termequilibriumvalue. Howevershort-termvolatilitiesareexpectedespeciallywhenthe
Metereconomyis stillyoung. Additionalmonetarypolicieswill beneededto absorbsuch
volatilities. Suchmonetarypolicieswill requirecontinuouslytuningandevolvingtheprotocol.
Propergovernancemechanicswill beonetoolto dosoandwill becrucialforensuringthe
community'sstabilityandsuccess. TheprotocolofMeterthereforeisalsoissuingaseparate
governancetokenfor thecommunity(MTRG). It isplannedthatformajorchangestothe
monetarypolicy, MTRproductionandnewfeaturesaddedtothemainchainmayrequirevoting

tobeinitiatedbyMTRG(andsubjectalwaystoprevailingregulatoryrequirements)." Most

importantly, MTRGisakeypartofMeter'sinnovativehybridconsensusprotocolwhichmakes

15

15 Inaddition,sinceMeterhasarootchainandsidechainstructure(seeSection4.6),anynewproposalscouldbe
testedonthesidechainfirst. Onceit isfullytestedandunderstoodbythecommunity, thechangescouldbemerged
tothemainchainthroughavote.
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Metergreener,hundredstimefasterthantraditionalproofofworkbasedblockchains. Italsodoes
notsufferthetypicalproblemsinproofofstakeblockchainslike“nothingatstake”,“longrange
attacks" ,and"weaksubjectivity".Fortheavoidanceofdoubt,ultimatelycommunitymembersare
notconnectedwiththeFoundation(oritsaffiliates) inanymanner, andtheassetsandfundsofthe

Foundation(oritsaffiliates) remainunderthecontroloftherelevantBoardofDirectorswhoshall

exerciseindependentjudgementandapplythemtoachievetheFoundation'sobjects.Therightto
votedoesnotentitleMTRorMTRGholderstovoteontheoperationandmanagementof the
Foundation(or its affiliates) or theirassets, anddoesnotconstituteanyequityinterestin the
Foundation(or itsaffiliates).

4.4ProofofValueConsensuswithInstantFinality

4.4.1ProofofValueConsensusisaProofofWorkandProofofStakeHybridSystem

Foracryptocurrencybasedonproofofwork,thenetworkhashratescanbeveryunstable. Mining

poolshavetriedtogameotherproof-of-workcryptocurrenciesbycausingthenetworkhashrates
to fluctuatesignificantly. BitcoinCash, Fedoracoinand otherproof-of-work based
cryptocurrenciessufferedsuchattacksresultingsometimesinthenetworkswaitinghoursordays
for thenextblockto besolved. Mostrecently, BitcoinGoldandVergeexperienceddouble
spendingattacksfromhackerswhowereableto leaseandcontrolmorethan51%ofthehashing

powerduringafewhourswindow. Basedontheinformationprovidedbycrypto51, it onlytakes
alittleovertenthousanddollarstoperformaonehour51%attacktoseveralcryptocurrencieswith
greaterthanonebillionUSDmarketcap16.TheMetersystemwouldbeparticularlyvulnerableto
suchattacks, if it completelyreliesonproofofworkasitssecuritymechanism. TheMeterteam

thereforehaveintroducedahybridproofofstakeandproofofworkconsensus. InMetersystem,
thereareminerswhoarein chargeof creatingcurrenciesandvalidatorswhoarein chargeof

maintainingthepublicledgerandbookkeeping. Theproofofworkminersdonotdirectlyprocess
transactionsbutcreatethenecessaryrandomnessandthenotionoftimeinthesystemtoimprove

decentralisationandresiliencetoattacks. Suchdivisionofworkmirrorsthephysicalworldwhere
thereareminersforgoldorsilverandbankersforkeepingthefinancialsystem. Theycollaborate
tomakethefinancialsystemmorestable, secureandscalable.

16 https://www.crypto51.app/
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