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Executive Summary

The MNB’s statutory objectives include, both directly and indirectly, promoting environmental sustainability and 
addressing the risks caused by climate change.Whiletheprimarymandateofthecentralbankprovidesopportunities
toaddressclimatechange,sincemid-2021the‘greenmandate’hasfurtherstrengthenedthisbymakingthepromotion
ofenvironmentalsustainabilityanexplicitobjective.

The MNB’s decision-making bodies and executives are regularly informed about the impact exerted by climate change 
and other environmental risks on the financial system and the MNB’s operations, and they support environmental 
sustainability through their decisions. 

The MNB’s strategy for environmental sustainability has been elaborated in line with its mandates laid down in the 
MNB Act and its organisational structure.IntheGreenMonetaryPolicyToolkitStrategy,theMNBidentifiesanumber
ofclimate-relatedrisksthatmayhaveanimpactonpricestability.Withoutcompromisingitsprimaryobjective,theMNB
developsitsmonetarypolicytoolkitinharmonywithlong-termenvironmentalsustainabilityconsiderations.TheMNB’s
GreenProgrammesetsouttherelationshipofthesupervisorystrategytosustainabilityobjectives,supportingthestability
ofthefinancialsystemthroughtheidentification,measurementandmanagementofclimate-relatedandenvironmental
risks.Greeningitsownoperationsisalsoapriorityforthecentralbank,whichhassetatargetofan80-percentreduction
indirectcarbonemissionsby2025comparedtothe2019level.

In line with the tasks of the MNB, the risk management framework of the central bank is composed of different parts. 
Giventhespecificcharacteristicsofclimate-relatedrisks,traditionalriskmanagementframeworkscannotbeapplied
withadequateaccuracy,anditisthereforeessentialtoadjustthemandintroducenewmethodologies.Quantifyingand
managingclimaterisksisadynamicallydevelopingfield.Environmentalsustainabilityis increasinglyreflectedinthe
centralbank’soperationalareasandprogrammes,suchastheassetpurchaseprogramme,centralbanklending,collateral
managementandforeignexchangereservemanagement.Climatechangehasanindirectimpactonfinancialsupervision
viathefinancialsystemandtherealeconomy.

One of the MNB’s primary objectives with this report is to provide information on the widest possible range of its 
financial instruments and related climate risk aspects. Intheshortterm,mainlyduetodataavailabilityconstraints,the
MNBwillproducereportwhichisrepresentativefromtheperspectiveofitstotalassets,butisnotexhaustive.Withregard
toforeignexchangereserves,theanalysisfocusesonsovereignexposures,whichrepresentthecorecomponentofthe
reserves.Inrespectofmonetarypolicyinstruments,theanalysisalsocoversmortgagebondsandcorporateexposures
inadditiontosovereigns.Inaddition,theclimateriskexposuresofinstrumentsacceptedforcollateralmanagementare
alsodiscussed.

Following the MNB’s monetary tightening measures in 2022, the composition of the central bank’s balance sheet 
stabilised.In2022,theMNBdiscontinueditsassetpurchaseprogrammes,sothesizeandcompositionoftheassetside
ofthebalancesheetchangedlessthaninpreviousyears.Thiscanalsobeobservedinthevaluesofclimateriskmetrics.

The MNB analysed the climate-related risk exposure of financial asset portfolios according to the two main climate-
related risk categories, namely transition risks and physical risks, broken down by portfolios. TheMNBanalysedthese
risksusingmetricscommonlyappliedininternationalpractice,supplementedbyitsownestimatesandspecialanalysis
forsomeoftheassetcategories.Theanalysisoftheclimateimpactsoffinancialportfolioswasbasedonthepreliminary
balancesheetdataattheendof2022andthelatestavailableannualgreenhousegas(GHG)emissionsandcorresponding
GDPdata.Tosupportcomparability,theMNBdrewlargelyonthesamemetricsusedin2021,butalsoimprovedthe
reportinanumberofrespects(e.g.weightedaveragecarbonintensitymetricofsovereigns(WACI);ClimateActionTracker
analysis;FundingforGrowthScheme(FGS),descriptionofphysicalrisks).
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Retrospective and forward-looking transition and physical risk metrics were calculated for the foreign exchange reserve. 
TheWACImetricofsovereignreserveassetsis318tonnesCO2epermillionEURGDP,representingaslightincrease
comparedto2021andisslightlyhigherthantheresultofthereferenceportfolio.Theenergymixofthesovereignassets
intheforeignexchangereservesisthesameastheenergymixofthebenchmarkportfolio,butdifferssignificantlyfrom
the2025energymixassumedasnecessaryintheIEAsustainabilityscenario.ClimateActionTrackeranalysisalsoshows
thattheclimatepoliciespursuedbysovereignentitiesofinvestedreservesaresubstantiallyfallingshortoftheParis
climatetargets.Intermsofphysicalrisks,theportfolioisconsideredrelativelyriskybasedonitsoverallriskscore,mainly
duetotheriseinsealevels.

For the government securities purchase programme, physical risks are presented alongside the WACI.TheWACImetric
calculatedforHungariansovereignassetsis448tonnesCO2epermillioneuroofGDP,whichislowerthantheaverage
regionalcarbonintensityusedasabenchmarkandalsolowerthanthe2021value.Toanalysethephysicalrisksofthe
programme,itisnecessarytoassessHungary’sphysicalriskprofile.Hungary’sphysicalriskexposureisrelativelylow,
rankinginthelowerthirdoftheuniverseexamined,withonlytheheatstressriskcategoryposingaseriouschallenge.

Among the corporate exposures, in addition to WACI, the analysis for the Bond Funding for Growth Scheme (BGS) 
includes the brown share and physical risks.TheWACImetricfortheBGSportfoliois584tonnesCO2epermillioneuro
ofvalueadded,slightlyhigherthanin2021andhigherthantheaveragecarbonintensityoftheHungariancorporate
sectorasawhole,comparabletotheaveragecorporatecarbonintensityofthecountriesintheregion.Thebrownshare
intheBGSportfoliowascloseto14percentattheendof2022.SimilartothesituationinHungary,consideringmost
physicalriskcategories,theBGSportfolioisrelativelylowrisk.

In the case of the FGS, the analysis also covered the risks of transition and physical risks.TheWACImetricforthe
outstandingstockofFGSloansis718tonnesCO2epermillioneuroofvalueadded,whichexceedsboththeaverage
corporatecarbonintensityoftheHungariancorporatesectorasawholeandthatofthecountriesintheregion.The
sectoraldistributionofthecarbonintensityoftheloansgrantedundertheschemeisheterogeneous,withthelargest
loanportfoliosinthelesscarbon-intensivesectors,agriculturebeingtheexception.Withregardtophysicalrisks(dueto
theconcentrationinBudapest),thereisahighsimilaritywiththevalueoftheBGSportfolio.

In contrast to the other asset portfolios, a different methodology was developed to estimate the environmental impact 
of the mortgage bond purchase programmes, due to the specificities of the instrument.ThankstotheMNB’sMortgage
BondPurchaseProgrammeapproximately13,000–41,000thousandtonnesofGHGemissionsaresavedannually.The
GreenMortgageBondPurchaseProgrammewillsavearound7,600tonnesofGHGemissionsperyear.

In addition to the WACI metric of certain pledged portfolios, the MNB assessed the share of carbon-intensive assets 
and physical risk scores in relation to collateral management.TheWACImetricforpledgedBGSbondsis648tonnes
CO2e/millioneuroofvalueadded,whileforsovereignholdings448tonnesCO2e/millioneuroofGDP.Thecomposition
andvaluation(e.g.haircut)ofpurchasedandpledgedcorporateexposuresdiffer,whichexplainsthedifferenceinthe
relatedmetrics.Asaresultofthechangeincomposition,thevaluesoftheclimateriskmetricsunderconsideration
increasedalsoincollateralmanagementin2022.Forphysicalrisks,duetotheconcentrationinBudapest,thereisno
materialdifferencebetweenpurchasedandpledgedBGSexposures.

The carbon footprint volume of the MNB’s operational activities, and the carbon footprint per employee, has decreased 
by 30 per cent over the past 3 years, with the increased share of working from home following the coronavirus pandemic 
playing an important role.Between85and90percentofthecarbonfootprintofoperationalactivitiesisrelatedtoenergy
use,mainlyheatingandcoolingenergyconsumptionfortheoperationofbuildings.Inlinewithitsstrategicobjectives,the
MNBaimstoreduceitsoperationalcarbonfootprintby80percentby2025(ona2019basis),throughtheinstallation
ofasolarPvsystemandforelectricity,throughenergyconsumptionfrom100percentrenewablesources.TheMNB’s
operationalactivitiesarecarbonneutral,asitfullyoffsetsitscarbonfootprintbyfinancinghabitatrestorationprogrammes.
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Introduction

In 2015, the G20 Financial Stability Board (FSB) established the Task Force on Climate-related Financial Disclosures 
(TCFD) to provide recommendations on climate-related disclosure reports.Thisfacilitatesmoreinformedinvestment,
lendingandinsurancedecisionsandallowsmarketparticipantstobetterunderstandtheconcentrationofGHG-intensive
assetsinthefinancialsectorandtheexposureofthefinancialsystemtoclimate-relatedandenvironmentalrisks.Inamore
transparentandstablemarket,theserisksaremoreeffectivelyincorporatedintostrategicdecision-making,thereby
supportingcapitalflowstowardssustainableinvestments.

The TCFD recommendations play an important role in the G30’s proposals for achieving carbon neutrality1. According
tothis,by2023governmentsshouldmakeitmandatoryforlistedcompaniesinallsectorsoftheeconomytodisclose
howtheywillaligntheirbusinessactivitieswiththetransitiontoacarbon-neutraleconomy.TheG30reportproposes
anumberofstepstoincreasethequantityandqualityofthesedisclosures. AlthoughtheMNBisnotalistedcompany,
itwishestosetanexamplebymakingdisclosuresinlinewiththeTCFDrecommendations.

The TCFD’s recommendations on climate-related financial disclosures are structured around four areas: internal 
governance, strategy, risk management, and metrics and targets.Themostimportantroleinthereportisdevoted
tometrics,inparticularthequantificationofGHGemissions.TheTCFDrecommendationsalsocontributeindirectlyto
improvinginternalgovernance,strategydevelopmentandriskmanagementinthisarea.

There is a growing number of central bank publications on central bank climate risks. TheMNB’sClimateRiskReport
publishedin2022wasoneofthefirstofitskindamongcentralbanks.Recently,besidestheBankofEnglandandthe
BanquedeFrance,othercentralbankshavealsopublishedsustainabilityandclimateriskreports(e.g.Dutch,Italian,
German,Braziliancentralbanks).

In addition to the TCFD recommendations, binding climate change standards that are coming into force gradually also 
improve environmental transparency and comparability.OneofthemistheSustainableFinanceDisclosureRegulation
(SFDR),whichisalreadyinforceintheEuropeanUnion,includingHungary.AnotherimportantchangeistheCorporate
SustainabilityReportingDirective(CSRD),whichwillbephasedinfrom2024andwillsignificantlyexpandthescopeof
companiessubjecttonon-financialreportingandlevelofdetailofthereporting.Alsocrucialforcreditinstitutionsand
investmentfirmsbelongingtobankinggroupsisArticle449aoftheEU’sCapitalRequirementRegulation(CRR),which
requiressustainabilitydisclosuresanddatareporting,andwhoseprovisionsareexpectedtoapplyfrom2025toall
institutionssubjecttotheCRR,inadditiontothosecurrentlycovered.Thesestandardsareexpectedtoimprovethe
quantityandqualityofavailablesustainabilitydata.

1https://group30.org/images/uploads/publications/G30_Mainstreaming_the_Transition_to_a_Net-Zero_Economy.pdf
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1 Corporate governance

Pursuant to Act CXXXIX of 2013 on the Magyar Nemzeti Bank (MNB Act), the MNB supports the stability of the financial 
intermediary system, enhancing its resilience, ensuring its sustainable contribution to economic growth and, with the 
tools at its disposal, the Government’s policy on economic and, from mid-2021, environmental sustainability, without 
compromising its primary objective of achieving and maintaining price stability. TheMNBwasthefirstEuropeancentral
banktobegrantedthisso-called‘greenmandate’,bywhichtheMNB’sstatutoryobjectivesnowincludethepromotion
ofenvironmentalsustainability,followingadecisionoftheNationalAssembly.

The MNB’s decision-making bodies are the Monetary Council (MC), the Financial Stability Council (FSC) and the Executive 
Board (EB) (Chart 1).TheseniormanagementoftheMNBaretheGovernor,theDeputyGovernorsandtheDirector
General.Decision-makingbodiesandseniorMNBexecutivesareregularlyinformedoftheimpactofclimatechange
andotherenvironmentalrisksonthefinancialsystemandtheMNB’sownoperations,andtheytakemeasuresonthis
informationtopromoteenvironmentalsustainability.

The Monetary Council is the MNB’s supreme decision-making body.ThepowersoftheMCinclude,interalia,strategic
decisionsrelatingtomonetarypolicy,theissuanceoflegaltender,theaccumulationandmanagementofforeignexchange
andgoldreserves,themanagementofforeignexchangereservesandtheconductofforeignexchangeoperationsinthe
contextoftheimplementationofexchangeratepolicy,aswellasstatisticaltasks.TheMCisalsoempoweredtodecide
onthestrategicframeworkrelatedtomacro-prudentialtasks,theoversightofpaymentandsettlementandsecurities
settlementsystems,theoversightofthefinancialintermediarysystemandthefunctioningasresolutionauthority,within
whichtheFSCtakesdecisions.ThemembersoftheMCaretheGovernor,theDeputyGovernorsandmemberselectedby

Chart 1
Organisational structure of the MNB
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theNationalAssembly.TheMCmonitorstheimpactofclimatechangeandotherecologicalrisksonthefinancialsystem
onanad-hocbasisandsupportsadaptationtoenvironmentalrisksthroughitsstrategicdecisions.

Within the strategic framework defined by the MC, the Financial Stability Council (FSC) acts on behalf of the MNB in 
decision-making related to the oversight of payments and settlement and securities settlement systems, macroprudential 
and resolution authority tasks, and the supervision of the financial system.ThemembersoftheFSCaretheGovernor
andDeputyGovernorsoftheMNB,theexecutivesappointedbytheGovernorandtheDirectorGeneral.TheFSCregularly
monitorstheimpactofclimatechangeandotherecologicalrisksonthefinancialsystemandfinancialstability,andtakes
measurestosupportthefinancialsystem’sadaptationtoclimatechangeandHungary’stransitiontoaclimate-friendly
andecologicallysustainableeconomy.

As the MNB’s executive body, the EB is responsible for implementing the decisions of the MC and the FSC, and for 
managing the MNB’s operations. ThemembersoftheEBaretheGovernorandtheDeputyGovernorsoftheMNB.The
EBisregularlyinformedabouttheimpactofclimatechangeandenvironmentalrisksonthefinancialsystemandthe
MNB’soperations,andthroughitsactionsitcontributestotheimplementationofthedecisionsoftheMCandtheFSC
insupportofenvironmentalsustainability.TheEBpreparesamedium-termEnvironmentalStrategyevery3years.The
targetssetoutintheEnvironmentalStrategyarebacktestedintheAnnualEnvironmentalStatementadoptedbytheEB
andupdatedannually.TheStatuteadoptedbytheEBin2014andtheCorporateSocialResponsibilityStrategyadopted
inthesameyearsetouttheframeworkfortheBank’soperationsintheareaofenvironmentalpolicyandprotection.
TheEB,responsibleformanagingtheMNB’soperations,isempoweredtodecideontheidentification,management
andmeasurementoftheMNB’smajorenvironmentalrisksandontheimplementationofitsinvestmentsinsupportof
environmentalsustainability.

The Governor is the top executive of the EB heading the MNB.ThedepartmentsundertheGovernor’sdirectmanagement
areresponsiblefortheMNB’sacademicandothereducationalactivitiesrelatedtosustainablefinance.

ThedepartmentsunderdirectionoftheDeputy Governor responsible for monetary policy and financial stability are 
responsibleforformulatingthecentralbank’sproposalsforstructuralreformstoensuresustainabledevelopmentin
Hungary;conductingresearchonsustainableeconomicgrowth;monitoringHungarianandinternationalmacroeconomic
topicsandeconomicpoliciesthatsupportsustainablegrowth;andassessingthefunctionofthefinancialsystemtosupport
sustainableeconomicgrowth.TheareaisresponsibleforthedevelopmentandongoingrevisionoftheGreenMonetary
PolicyToolkitStrategyandforformulatingspecificproposalsforeachoftheinstrumentsintheimplementationofthe
strategyand,oncedecisionshavebeentaken,fortheoperationalimplementationofthestrategy(e.g.greenmortgage
bondpurchases,greenportfolioconstruction).

Thedepartmentsunderthedirectionof theDeputy Governor responsible for financial supervision and consumer 
protection are responsible for conducting analyses and research on financial services and products that support
environmentalandsocialsustainability;identifyingtheprudentialimplicationsandrisksofclimatechangeandother
ecologicalanomaliesandconductingon-siteandoff-siteinvestigationsandsupervisionactivitiesrelatedtotheseand
tosustainablefinancial regulation;developingtheMNB’spositionandregulatoryproposalsonsustainablefinance;
andcontributingtotheMNB’sacademicandothereducational,training,awareness-raising,researchandinternational
relations-relatedtasksinthefieldofsustainablefinance.Since2019,theactivitiesoftheDeputyGovernorresponsible
forSupervisionofFinancialInstitutionsandConsumerProtectionregardingclimate-relatedandotherenvironmentalrisks
andsustainabilityhavebeensupportedbyadedicatedunit,theSustainableFinanceDepartment.

ThedepartmentsunderthedirectionoftheDeputy Governor responsible for international relations, cash logistics, 
financial infrastructures, digitalisation and lending incentivesareresponsibleforexploring,identifyingandimplementing
opportunitiesforthedevelopmentandpromotionofthedomesticgreencreditandbondmarketbythecentralbank;
andforsupportingandcoordinatingtheMNB’ssustainability-relatedinternationaltasks.

ThedepartmentsundertheDirector General’sdirectionareresponsibleforreducingtheMNB’scarbonfootprint,in
particularwithregardtobuildingoperationsandthevehiclefleet;forthemanagement,supportandimplementation
oftheMNB’senvironmentalactivities;andfortheoperationoftheMNB’sEnvironmentalManagementandverification
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System;monitoringtheMNB’swastemanagementactivities;developingandimplementingtheMNB’sCorporateSocial
ResponsibilityStrategy;anddisseminatinganenvironmentallysustainablefinancialcultureandawarenessamonglarge
sectionsofsociety.

In addition to ad-hoc cooperation andmulti-disciplinary projects, theMNB’s sustainability and environmental risk
departmentsalsoreportontheiractivitiestooneanotheratregularGreenWorkshopmeetingsatthemiddlemanagement
andexpertlevel.ThisforumisresponsibleforcoordinatingclimaterisktasksandprojectswithintheMNB.
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2 Strategy

The primary objective of the MNB is to achieve and maintain price stability and, without compromising its primary 
objective, to support the maintenance of stability and improvement of the resilience of the financial system, its 
sustainable contribution to economic growth and to support the economic policies of the Government using the 
instruments at its disposal. ThecoretasksofthecentralbankaredefinedinArticle4(1)to(7)oftheMNBAct,suchas
theelaborationandimplementationofmonetarypolicy,maintainingpricestability,managingforeignexchangereserves,
issuingbanknotesandcoins,andensuringthestabilityofthefinancialintermediarysystemthroughtheidentification
andmanagementofmicro–andmacro-prudentialrisks.

The amendment to the legislation, which entered into force on 2 August 2021, extends the MNB’s mandate to support 
government policy on environmental sustainability.With theamendment, theMNB is legallyobliged to integrate
environmentalsustainabilityconsiderationsinitsactivitieswithoutcompromisingitsprimaryobjectiveofachievingand
maintainingpricestability.

2.1 GREEN MONETARY POLICY TOOLKIT STRATEGY

In July 2021, the document ‘Sustainability and central bank policy – Green aspects in the MNB’s monetary policy toolkit’ 
was published, which sets out the strategic orientations for mainstreaming long-term environmental sustainability 
considerations through central bank instruments.TheMNBidentifiesanumberofrisksstemmingfromclimatechange,
includingbothtransitionandphysicalrisks,whichmayhaveimplicationsforpricestabilityandfinancialstability.The
designofcentralbankinstrumentsshouldthereforetakeintoaccountthatenvironmentalsustainabilityisaprerequisite
forthefulfilmentoftheprimarymandate.

The MNB considers it its mission to develop its monetary policy instruments in line with its tasks and mandate as 
laid down in the MNB Act, without compromising its primary objective, while ensuring that long-term environmental 
sustainability is taken into account. Italsowantstoplayanactiveroleinsupportingthetransitiontoalow-carbon
economy,andindevelopingandimplementinginternationalbestpractice.

To achieve this mission, the Bank has identified the following strategic objectives:

•Contributingtoasustainableeconomictransition;

•Supportingtheachievementofclimatetargets;

•Increasingtheclimate-awarenessofthefinancialsystem;

•Shapingconsumerandsocialattitudes;

•Adoptinginternationalbestpractices;

•Assessingtheclimateexposureofmonetarypolicyinstruments.
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Possible directions for the greening of monetary policy (Chart 2):

•  Improving transparency and reporting

TheMNB’sTCFDreportfallsunderthisheading,throughwhichtheBankdemonstratestheemergenceofsustainability
considerationsintheBank’sgovernance,strategyandriskmanagementpractices,andprovidesanexamplefordomestic
financialsectoractors.

•  Central bank incentives for green lending:

AccordingtotheMNB’sassessment,itcanmakeasignificantcontributiontosustainabilitythroughtherenewalofthe
residentialhousingstock,anareaaccountingfora2thirdofdomesticprimaryenergyuse.Inresponsetothischallenge,
theMNBhaslaunchedtheGreenMortgageBondPurchaseProgramme,thefirstassetpurchaseprogrammetofocuson
sustainability.Theaimoftheprogrammeistofostergreenlendingthroughthecreationofadomesticgreenmortgage
bondmarket,topromotebestpracticesandthusbuildanenergy-efficientrealestateportfolio.Inthefirstphaseofthe
programme,theMNB’sprogrammeactivelysupportedalldomesticmortgagebankstodeveloptheirframeworksand
toenterthegreenmortgagebondmarketwithnewissues.Inlinewiththetighteningofthemonetarypolicystance,
in2022theMNBsuspendedpurchasesundertheprogramme.Lateron,thenewfocusofthegreenmortgagebond
purchaseprogrammemaybetoestablishthehighestpossiblegreenstandards,tostrengthengreenqualityandto
convergetowardsnationalandinternationalstandardsbyrenewingmaturingstocks.

TheFGSGreenHomeProgramme,launchedinOctober2021aspartoftheFundingforGrowthScheme,inlinewith
theGreenMonetaryPolicyToolkitstrategyandasoneofitsfirststeps,promotedthecreationofagreenhousing
loanmarketandthemainstreamingofenvironmentalsustainabilityconsiderationsinthedomestichousingmarketby
providinglow-interestcentralbankfunds.TheprogrammewithanoverallallocationofHUF300billion,whichclosed
attheendofSeptember2022,enabledaround8,600householdstobuildorbuyanenergy-efficientnewhome.

•  Green collateral management

Initsmonetarypolicy-relatedcollateralmanagementactivities,theMNBassumesgreenrisksviatheassetsitacceptsas
collateral.Forthisreason,theBankisexploringopportunitiesforgreencollateralmanagement,whichcanhaveanimpact
ongreeningbankexposuresandinfluencingriskmanagementpracticesthroughliquiditymanagementatcommercial
banks.TheMNBamended itscollateralmanagementrules in2022,addingnewgreenreportingrequirements. In
addition,theMNBsupportstheissuanceofgreensecuritiesbyapplyingpreferentialhaircuts.

•  Fitting macroprudential measures into a green monetary policy toolkit

In addition to the elements related to the monetary policy toolkit, the MNB is also looking at greening the
macroprudentialtoolkit.(Asof1July2021,greenmortgagefundingcanbeconsideredwithapreferentialweightingin
thecalculationofthemortgagefundingadequacyratio.)Inaddition,theBankisconsideringtheintegrationofgreen
riskmonitoringelementsintoitsriskassessmentanddecision-makingframework.

2https://www.ebrd.com/news/2020/energy-efficiency-in-hungary-begins-at-home.html
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2.2 FOREIGN EXCHANGE RESERVES STRATEGY

One of the MNB’s fundamental statutory tasks is the management of the country’s foreign exchange reserves, which is 
defined by the central bank objectives.Themaintenanceofforeignexchangereservesisjustifiedtosupportmonetaryand
exchangeratepolicy;toprovidethenecessaryforeignexchangeliquidity;tomeettheexpectationsofmarketparticipants;
andtosecurethetransactionalforeignexchangeneedsoftheState.Wheninvestingforeignexchangereserves,thecentral
bankfollowsatripartiteregimeofsafety-liquidity-return,inlinewithinternationalbestpractices,i.e.itaimstoachieve
thehighestpossiblelevelofreturnswhilekeepingriskslowandprovidingthenecessaryliquidity.

In 2022, the MNB managed foreign exchange reserves in eight main currencies (EUR, USD, JPY, GBP, AUD, RMB, CZK, 
PLN) in different portfolios.Inlinewithconservativereserveportfoliomanagement,asignificantproportionoftheforeign
exchangereservesaremadeupofhighlyratedgovernmentsecurities,consideredtobecreditrisk-free.Inadditionto
sovereignissues,foreignexchangereservesalsoinclude(supranational)issuesbyinternationalinstitutions,highlyrated
corporateandbankissuesandcoveredbonds.Inordertoachievegeographicaldiversification,theforeignexchange
reservesincludeexposurestodifferentcountries,butthemajorityoftheissuesarefromdevelopedcountrieswithgood
creditratings.

In recent years, the wider application of environmental sustainability considerations has also become a priority for 
central banks.Inadditiontomeetingtheprimaryobjectivesofreservemaintenance,centralbankshaveanimportantrole
toplayindevelopinggreenbondmarketsandsuccessfullyimplementingthegreentransitionofeconomies(’supportive
approach’).Inaddition,thevalueofforeignexchangereservesmaybestronglyaffectedbytherealisationofthetransition
andphysicalrisksassociatedwithfinancedissues(’defensiveapproach’).Althoughthelikelihoodofrisksonlymaterialising
appearstobesignificantinthelongerterm,evenintheshorttermitisstillunavoidabletoexploretheissue,takethe
necessarystepsandassesstheinvestmentstrategyfromaclimateriskperspective.

Chart 2
Possible directions for the greening of monetary policy
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The MNB has taken a number of steps to integrate environmental considerations into its operational framework, in line 
with its responsibilities under the MNB Act.In2019,theMNBwasamongthefirstcentralbankstodecidetoconstruct
aportfolioofdedicatedgreenbondswithinitsforeignexchangereserves.

However, achieving climate targets and managing climate risks is a long-term process, which may require further 
actions by central banks in the future, including in the area of foreign exchange reserve management.Oneofthekey
rolesofcentralbanksinaddressingthechallengesofclimatechangeistodevelopandsupportinternationalpracticeand
tobearolemodelforactorsintheworldofbusiness.Inthiscontext,foreignexchangereservescanhelptodevelopthe
greeninvestmentmarket,forexamplebyholdingandfurtherpurchasinggreenbondportfolios.Inaddition,animportant
challengeistointegrateclimaterisksandgreenconsiderationsintothetraditionalriskmanagementandinvestment
frameworkinthemediumtolongterm.

2.3 SUPERVISORY STRATEGY

Environmental risk management is highlighted in the supervisory strategy. Asafinancialsupervisoryauthority,theMNB
iscommittedtostrengthening,preservingandimprovingthestabilityofthefinancialsystem,withaparticularfocuson
consumerprotection,digitalisationandsustainability.TheMNB’ssupervisoryobjectivesaredescribedintheAStability
andConfidence2.0strategic frameworkfor2020–2025. Itsmid-termreviewhasbecomenecessary in2022dueto
regulatoryandeconomicchangessinceautumn2019andthenewsustainabilitymandateoftheMNB.TheSupervisory
Authority’svision,missionandthevaluesitrepresentsandcommunicateshaveremainedunchanged,thedescriptions
setoutin2019continuetobevalidandformthebasisoftherevisedSupervisoryStrategyFramework(Stabilityand
Confidence2.13).Atthesametime,theissueofenvironmentalsustainabilityisevenmorepronouncedinthestrategy
thanbefore,inlinewiththeenvironmentalsustainabilitymandateandtheMNB’sSustainableBalanceandCatching-up
Programme4announcedinMay2022.

The MNB launched the Green Programme in January 2019, an initiative that is still unique in Central and Eastern Europe. 
TheGreenProgrammefollowsaholisticvisionandisbasedonthreepillars(Chart3):

1.Measuresaffectingthefinancialsystem,includinganalysestoexploreenvironmentalrisksandtoimprovetheresilience
ofthefinancialsystemandtheenvironmentforgreenfinancing.

2.Building social and international relations, coveringeducation, research, andbuildingnational and international
professionalrelationships.

3.ThegreeningoftheMNB’soperations,includingtheneutralisationofcarbonemissionsfromtheMNB’sownoperations,
andreporting,suchasthisclimateriskreport.

3  https://www.mnb.hu/felugyelet/felugyeleti-keretrendszer/felugyeleti-es-fogyasztovedelmi-strategia
4  https://www.mnb.hu/letoltes/fenntarthato-egyensuly-es-felzarkozas-144-javaslat-20220519.pdf 

https://www.mnb.hu/felugyelet/felugyeleti-keretrendszer/felugyeleti-es-fogyasztovedelmi-strategia


STRATEGy

THE MAGYAR NEMZETI BANK’S CLIMATE-RELATED FINANCIAL DISCLOSURE • APRIL 2023 17

In addition to improving the resilience of the financial system, the Bank is paying particular attention to identifying 
environmental risks and developing a green financing environment. Inrecentyears,thefactthattheaccumulationof
climatechangeandbroaderenvironmentalriskscreatesvulnerabilitiesforfinancialinstitutionshasbecomegenerally
acceptedandrequiresthedevelopmentofnewtypesofcompetences.TheGreenRecommendationforcreditinstitutions,
anupdatedversionofwhichwaspublishedinAugust2022(RecommendationNo10/2022(vIII.2)),helpstopreparefor
this5.Thedocumentsetsoutexpectationsaroundthreedeadlinesandfivedimensions.TheMNBmonitorscompliance
withtheRecommendationonanongoingbasis,from2023inthecomprehensivereviewofthecreditinstitutions.Another
objectiveistosupportthepreparationofthenon-bankingsectors.Asafirststep,theMNBconductedasurveyonthe
climatechangepreparednessoftheinsurancesectorin2022Q4.

In 2022, the MNB continued to identify sustainability risks of the financial system,using a number of measurement tools, 
methodologies and processes.UsingtheBankCarbonRiskIndex,theMNBmonitorstheevolutionofthetransitionrisks
ofthebankingsystemasawhole(andofindividualinstitutions)onaquarter-by-quarterbasis.Thisprocessissupported
byvariousclimatestresstests,includingashort-termclimatestresstestcarriedoutbytheMNBfollowingthelong-term
climatestresstestconductedin2021.Theresultsandmethodologyofthelatterareexpectedtobepublishedin2023.
AfurtherobjectiveoftheMNBistoexaminetheclimateexposuresofthenon-bankingsegmentsofthefinancialsystem,
thereforetheinsuranceclimatestresstestisunderpreparation.

The financial risks of biodiversity loss are being addressed by the Bank in an international project.Inordertomake
progressintheidentificationandmeasurementofbroaderenvironmentalrisks,fromSeptember2022,theMNBhas
startedacollaborationwithexpertsfromtheOECDCommitteeonFinancialMarkets,theEuropeanCommissionand
selectedcommercialbanks,withtheaimofassessingthefinancialrisks,impactsandinteractionsarisingfrombiodiversity
lossanddevelopingaregulatoryframework.

5  https://www.mnb.hu/letoltes/10-2022-zold-ajanlas.pdf 
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Given the central role of the financial system in allocating capital, the greening and mobilisation of financial services 
towards financing sustainable economic activities is a crucial element of the MNB’s Green Programme.Therefore,the
MNBhaslaunchedgreenpreferentialcapitalrequirementprogrammesforbanksintheretail,corporateandmunicipal
lendingsegments,includinggreenbonds.Dueinparttotheprogramme,thepopularityofgreendebtinstrumentshas
increasedinrecentyears.

The MNB also considers it important to support the greening of the operations of the Hungarian financial system.To
promotethis,in2019theBankestablishedaGreenFinanceAwardinthebanking,fundmanagementandinsurance
segmentstorecognisethebestenvironmentalperformanceinthefinancialsectorandtoencouragethesustainable
operationsoffinancialinstitutionsthroughitsreputationalvalue.

The pursuit of environmental sustainability is also essential for the placement of green investment instruments in 
portfolios, but this requires the correct application of the relevant disclosures.TheBank’saimistosupportcompliance
withEUregulations,andtothisenditpublishedanExecutiveCircularinMarch20216andaQ&AinJune20227.

2.4 INTERNATIONAL PARTNERSHIPS

In order to implement its green programmes effectively and to exchange best practices, the Bank builds professional 
relationships at national and international level.TheBankintendstoworkinpartnershipwithdomesticgovernment,
marketandsocialactorswithknowledgeandcapacityrelevanttoclimatechangeandgreenfinance,takingadvantage
ofsynergiesarisingfromthecooperation.Inadditiontodomesticactors,theMNBisalsoseekingtobuildinternational
relationshipsinthefieldofclimateriskandgreenfinanceinitiatives.Tothisend,since2019theBankhasbeenanactive
memberoftheNetworkforGreeningtheFinancialSystem(NGFS),aglobalcentralbankandsupervisoryinitiative.In
thesameyear,theMNBjoinedtheAdvisoryCounciloftheEnergyEfficientMortgagesInitiative(EEMI),whichaimsto
promotepreferentialloansforenergyefficiencyinvestments.TheMNBisalsoactivelyinvolvedinthedevelopmentof
relatedregulationsbytheEuropeanSupervisoryAuthorities(EBA,ESMA,EIOPA).

The MNB takes an active role in promoting sustainability awareness. The sustainability turnaround can only be a success 
if both the profession and the public have the right knowledge.Throughitssocialcontacts,theMNBintendstosupport
awareness-raisingandeducationalactivitiesongreenfinance.Toincreasetheknowledgebaseongreenfinance,green
financecourses,advancedcollegeeventsandadulteducationcoursesareofferedincooperationwithuniversitiesin
Hungary.

Starting from 2019, the MNB hosts an annual international green finance conference in Budapest, with the participation 
of renowned international experts, professionals, market operators and policy makers.Theseoccasionsarealsousedto
rewardacademicsandresearchteamsfortheirexcellenceinenvironmentalissuesandgreenfinance.Specialistarticles
andstudiesonsustainabilitybyMNBexpertsalsohelptoraiseawareness.Inaddition,theBankhasdevelopedadedicated
websitecalledFamilyGreenFinancetoraisetheecologicalawarenessofthepopulation.

2.5 SUSTAINABILITY STRATEGY FOR THE MNB’S OWN OPERATIONS

In order to reduce the environmental footprint of MNB’s operations, the Bank operates an Environmental Management 
System (EMS).TheintroductionoftheEMSin2011wasprecededbyanenvironmentalriskassessment,involvingthe
identificationofsignificantenvironmentalfactors.Onthebasisofthesefactors,theMNB’sseniormanagementdefined
thetwomaindirectionsoftheBank’slong-termenvironmentalstrategy:reducingtheenvironmentalfootprintofthe
buildingsneededforitsoperationandreducingthecarbonfootprintofthecashsupplychain.

•  The increasing ‘application’ of renewable energy is seen as an opportunity to make buildings more environmentally 
friendly, both by installing solar power plant and by purchasing such energy from the market.Therearealreadylimits
toleverageeitheroftheseoptions,andthemarginsforfuturerenewableenergyfromtheenergymarketarelikelyto

6  https://www.mnb.hu/letoltes/129526-3-2021-sfdr-vezetoi-korlevel.pdf 
7  https://www.mnb.hu/letoltes/20220629-sfdr-tr-qa-final.pdf 

https://www.mnb.hu/letoltes/129526-3-2021-sfdr-vezetoi-korlevel.pdf
https://www.mnb.hu/letoltes/20220629-sfdr-tr-qa-final.pdf
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increase.Inthecontextofclimatechange,therehasbeenasteadyincreaseinenergydemandinrecentyears,affecting
mainlyenergyconsumptionforheating,butitisalsobecomingaregularoccurrencethatcentury-oldsummerheat
recordsarerepeatedlybroken,leadingtoincreasingenergydemandfortheoperationofcoolingsystems.

•  The main ways to reduce the carbon footprint of the cash supply chain are to increase local banknote and coin 
recycling by credit institutions and to reduce the transport tasks within the supply chain on the cash processing side. 
Almostwithoutexception,themeasurestoreducetheenvironmentalfootprintonthecashsupplychainaffectthe
internalprocessesofmarket-basedcompanies,sothecentralbankcanplayaconsultativeroleinorientingparticipants
towardsenvironmentallyconsciousbehaviourbypresentingthepossibilitiesforreducingthecarbonfootprintofcash
processingandcreditinstitutionsandoutliningthelong-termbenefits.

In the context of cash, the importance of digitalisation should be emphasised.Digitalisationcontributestopromoting
environmentalsustainabilityandaddressingclimatechangerisksbyreducingtheuseofcash,andthusthenegative
environmentalimpactsofcashlogistics.Paymentoptionsshouldbedevelopedalsobeyondtheuseofcash,forexample,
theenvironmentalburdenoftransfers,i.e.openbankpayments,islowerthanthatofcardpayments.

The environmental management system operates in 3-year cycles, with the current cycle covering the period 2020–2022. 
Medium-termstrategicobjectivesaresetforeachcycleandtheimplementationoftheseobjectivesissupportedbythe
EnvironmentalProgramme.

Based on the medium-term environmental strategy announced by the Magyar Nemzeti Bank in 2020, the MNB shifted 
to carbon-neutral operation from 2021. In implementing this strategy, the MNB 

•fullyneutralisedits2020carbonemissionsrelatedtoitsoperationalactivitiesbyoffsettingthemin2021throughits
participationinadomestichabitatrestorationproject;

•reducedthecarbonfootprintassociatedwithitsoperationalactivitiesbyatleast30percentbytheendof2022:

–installedasolarPvsystemintheLogisticsCentre;

–ensurethat50percentoftheelectricityused intheofficebuildingsservingtheMNB’soperationscomesfrom
renewablesources;

•achievecarbon-neutraloperationswithin5years,withan80percentcarbonfootprintreductionanda20percentoffset

–ensurethat100percentoftheelectricityusedintheofficebuildingsservingtheMNB’soperationscomesfrom
renewablesources.

•intendstooffsetitsremainingemissionsbyfinancinghabitatrestorationprojects,suchastheplantingofa27-hectare
forestintheKörös-MarosNationalPark.
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Chart 4
Timetable for the transition to carbon neutrality
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3 Risk management 

Central bank risk management frameworks consist of different parts, as central banks often have several mandates. 
Sincecentralbankresponsibilitiesarealsodiverse,theriskstheyfaceandtheprocessesformanagingtheseriskscan
differgreatly,andtheorganisationalandassetstructuresoftheinstitutionscanvary.

3.1 CHARACTERISTICS OF CLIMATE-RELATED RISKS

For climate-related and environmental risks, the defining criterion is ‘dual materiality’, which covers environmental 
materiality, in addition to financial materiality. Inotherwords, theconsequencesofclimatechangecanaffectan
institutionfromafinancialpointofview,andtheinstitutioncanalsohaveanimpactontheenvironmentthroughits
activitiesandinvestments.Whendetailingtheclimate-relatedrisksimpactingcentralbanks,adistinctionismadebetween
thetransitionandphysicalriskchannels.

•  Transition risksarisefromthedifficultiesoftransitioningtoalow-carbonandclimateresilienteconomy.Changesin
policyortechnology,orrapidshiftsinconsumerattitudes,canallcauseasuddenrevaluationinthepriceoffinancial
instruments.Asaconsequence,creditandmarketrisksmayincreaseand,incertainscenarios,theresultinglosses
couldeventhreatenfinancialstability.

•  Physical risksarisefromthephysicaleffectsofclimatechange,i.e.changesinthelong-termclimateandanincrease
intheseverityandfrequencyofextremeweatherevents.Withphysicalrisks,itisnotonlytheriskoflossesdueto
thedestructionofphysicalassetsandinfrastructurethatisconsidered,butalsothebreakdownofvaluechains,loss
ofbiodiversity,negativeimpactsonhumanhealthandwell-being,whichinextremecasescouldleadtomigrationand
conflict.Understandably,thishasanimpactontheproductivityofcompaniesorthevalueofphysicalandfinancial
assets,whichmayalsoaffectfinancialstability.

Given the specific characteristics of climate risks, traditional risk management frameworks and methodologies cannot 
be applied with sufficient accuracy.Traditionalriskassessmentbuildsonhistoricaldata,analyseswidelyacceptedmetrics
andusesmethodologiesthatarereliableandrobust.Bycontrast,climatechangeleadstochangesthatarecharacterised
byahighdegreeofuncertainty,i.e.determinednotonlybytheinteractionofeconomicandfinancialimpacts,butalso
interaliabyenvironmental,technologicalandculturalimpacts.Theseprocessesinteractwitheachothertogenerate
unpredictableimpactsthatarewide-rangingandpotentiallyverysevere.Theserisksarenon-linear, irreversibleand
characterisedbyafattaildistribution.

Many of the impacts of climate change will materialise and be reflected in financial risks over longer time horizons, 
but that they can only be mitigated by actions taken today.Longhorizonsarenotcompatiblewithtraditionalbusiness
planningandrisktaking.Inaddition,thelackofnecessarydataisalsoamajorproblem.Highquality,abundantdataare
essentialtounderstandandassessrisksaccuratelyandtodevelopreliablemodels.Sincemodelsbasedonhistoricaldata
arenotsufficient,forward-lookingestimatesarealsorequired,forexamplethroughscenarioanalysisorclimatestress
tests.IdentifyingtherightdatasourcesandmetricsisalsoapriorityontheMNBside.

Although the details of how climate-related and environmental risks will materialise are unknown, it can be stated with 
absolute certainty that the materialisation – of some combination – of the transition and physical risks is inevitable. 
Theirtiming,severityandsubsequentmanageabilitywilldependonhowwerespondtothem:ifthetargetsoftheParis
ClimateAgreementaremetglobally,wewillfacehighertransitionrisks,butifineffectiveclimatepoliciescontinue,the
futurewillbedeterminedbytheoccurrenceofphysicalrisks.
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Eachcentralbankfunctionhasdifferentriskcharacteristics,takingintoaccounttheirobjectives,andadifferentrisk
managementapproachshouldbeapplied,andthusitisworthoutliningtheMNB’straditionalandclimateriskapproaches
bycentralbankfunctions.

3.2 CLIMATE-RELATED RISKS: MONETARY POLICY

In relation to its monetary policy and reserve management tools, the MNB includes Hungarian and foreign exposures, 
typically bonds or loans, in its balance sheet.TheBankmonitorstheriskoftheseexposuresandtakesintoaccount
notonlymonetarypolicybutalsoriskmanagement(climate-relatedrisk)considerationsinitsrelevantdecisions.Atthe
MNB,thetasksofidentifying,measuringandmanagingriskstothecentralbank’sbalancesheet,preparingdecisionsand
monitoringrisksareperformedbyasingleunitforthevariouscentralbankfunctions.Themanagementofclimaterisks
shouldalsobeintegratedintothisconventionalframework.

3.2.1 Central bank asset purchases

Following the global economic crisis in 2008, asset purchase programmes have become a central element of the central 
bank’s toolkit.TheMNBalsolaunchedprogrammestopurchasegovernmentsecurities,mortgagebondsandcorporate
bonds.Theprimaryobjectivesoftheseinstrumentsincludeensuringtheachievementoftheinflationtarget,monetary
easing,supportingcompanies’accesstolong-term,low-costfundinganddevelopingcertainmarkets.Theintroduction
oftheseinstrumentshasincreasedtheMNB’sbalancesheetandriskexposure.Beforelaunchingtheprogrammes,the
MNBconsideredthekeyparameters(e.g.amount,maturity)andtheirimpactandrisks(creditrisk,marketrisk)onits
balancesheet.Inthecourseof2022,theMNBsuspendedordiscontinueditsassetpurchaseprogrammesinlinewith
thetighteningofthemonetarypolicystanceandtheuseoftheallocations.

If the central bank does not place sufficient emphasis on mainstreaming climate risk considerations in its asset purchase 
programme, it may not be able to fulfil its mandate adequately, to support the green transition of the economy and to 
meet the government’s economic policy objectives.ThegreentransitionoftheHungarianeconomycouldalsoimprove
theMNB’sbondexposuresfromaclimateriskperspective.ThebondspurchasedbytheMNBareconcentrateddueto
geographyandthesmallnumberofissuingentities,thusitisparticularlyimportanttoassesstheassociatedclimate-
relatedrisks.Especiallybecause,duetothelongremainingmaturities,theMNBmayholdthebondsforseveraldecades
asplanned,overwhichtimehorizontheprobabilityofrealisationofclimaterisksissignificant.

Against this background, the MNB formulated its Green Monetary Policy Toolkit Strategy in 2021.Inlinewiththis,
theMNBhasalreadytakenstepstoaddressclimaterisks intheshorttermbylaunchingtheGreenMortgageBond
PurchaseProgramme.Inthemediumtolongerterm,however,itisimportanttoassesshowtomoveinagreendirection
forotherprogrammesaswell.Inthemediumterm,theMNB’spriorityistoquantifytheclimate-relatedriskimpactsof
theprogrammes,includingtheidentificationandacquisitionofappropriatedatasourcesandmakingmethodological
decisions,whichareongoing.

The positions taken in the asset purchase programmes are regularly presented to the MNB’s decision-making fora.In
themediumterm,theMNBaimstoincludeclimateriskdataandanalysisinthesereports.

3.2.2 Central bank loans/collateral management

Central banks’ lending activities serve several purposes, and therefore the related frameworks can be diverse.Traditional
centralbanklendingisashort-term(e.g.overnight,one-week)commitment,whichplaysakeyroleintheliquidityof
thebankingsystem.Inrecentyears,however,centralbankshavealsosoughttohelpthemarkettorunsmoothlyusing
longer-term,focusedprogrammes.Byofferingbankslong-termfundingonattractiveterms,theymaintainfavourable
borrowingconditionsforbanksandencouragelendingtotherealeconomy.
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These loans represent the most significant items on central banks’ asset side, and thus central banks are also exposed 
to significant risks through this activity. InaccordancewiththeprovisionsoftheMNBAct,theBankdoesnotassume
creditriskinitslendingactivities,i.e.itoriginatescredittomoneymarketclientsonlyinsecuredform.Whensettingthe
lendingconditions,theMNBalsoconsiderstherelatedmarketrisks.

The MNB also evaluates the climate-related risks in the context of lending and collateral management. Climateriskcan
beconsideredinthetargetedlendingactivitiesofcentralbanks,andclimateriskconsiderationsareconsistentwiththeir
primaryobjectives.Byshapingtheseprogrammesinatargetedway,centralbankscanencouragethegreentransition
intheeconomyandgreenlendinginthebankingsystem.Inthiscontext,theMNBhasdecided,forexample,tolaunch
theFGSGreenHomeProgramme.

Similar considerations are also relevant in collateral management. Centralbanks caneffectively influencemarket
participantsthroughthecollateralmanagementframework,viatheirexposuretobankfundingandliquiditymanagement,
forexamplebygivingpreferentialtreatmenttocertainassetclassesinordertoinfluencethespreadsofrelevantissues.
Therefore, fromaclimate riskperspective, collateralmanagement canalsobeaneffective tool fordeveloping the
Hungariangreenbondmarketandimprovingthefinancialstabilityofthebankingsystem.Itisimportanttonotethat
changestothecollateralmanagementframeworkcanbeeffectively implementedevenintheeventofatightening
monetarypolicystance.

In addition to policy considerations, the central bank also takes into account the financial risks of climate exposures 
associated with collateral. Bymodifyingtheframework,climateriskexposurescanalsobereducedforcollateralaccepted
incollateralmanagement.(Itshouldbenoted,however,thattheexposureofcentralbanksinthecontextofcollateral
managementisonlyindirect,astheprimaryobligoroflendingactivityisthelendingbank,andcollateralisincludedin
thecentralbankbalancesheetonlyintheeventofabankdefault.)Overall,agreenercollateralpoolmaybepreferable
forthecentralbankduetopotentiallylowerdefaultriskorhigherreturnsandlowerpricevolatility.

•  Short-term measures:Takingintoaccounttheaboveconsiderations,theMNBdecidedtoapplyapreferentialhaircut
forgreenbondsin2021asashort-termelementofitscollateralmanagementstrategy.Itformulatedtransparency
expectationsin2022.

•  Long-term review of the framework:AkeyobjectiveattheMNBistounderstandandmanagegreenrisks.Inalong-term
project,consideringinternationalbestpractices,theMNBisexploringhowclimateriskscan/shouldbeintegratedinto
thecollateralmanagementframework(e.g.climateriskassessmentofcollateralpools,formulationofrequirements;
greeningofmortgagebondreportingrequirements;positive/negativedifferentiation;exclusion;developmentofinternal
ratingmethodology;issueofreflectingclimaterisksinbondprices).ThetransparencyoftheinternationalandHungarian
greenbondmarketandtherelatedreportingneedtoimprovesubstantially.

3.2.3 Foreign exchange reserves

The MNB determines its investment policy with respect to foreign exchange reserves - taking into account the central 
bank’s objectives - by considering the risk-liquidity-return framework, and in line with international central banking 
practice, is considered to be a fundamentally conservative investor. Itmitigatesthearisingrisks(creditrisk,marketrisk,
liquidityrisk)byapplyingastrictlimitsystem.

The Bank analyses climate risk exposure in terms of (i) policy risk and (ii) financial risk.TheMNBsupportsgreenbond
marketsandissuers’accesstothemarketbycreatingdemand,whilegivingprioritytoreservemaintenanceobjectives.
Withtheseconsiderationsinmind,theMNBwasamongthefirstcentralbankstoconstructagreenbondportfolio,with
asmallinitialsizecomparedtootherreserveassets,inlinewiththecentralbank’sprudentapproach.Inthiscontext,the
MNBiscontinuouslyexaminingtheoptionsformovingforwardintermsofcurrencies,marketsandissuers.
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The financial risk aspects of climate-related risks are also important in reserve management.Physicalortransitionrisks
mayrepresentamarketandcreditriskforthereserveassetsviaanincreaseinspreadsoradeteriorationintheprobability
ofdefault.Theserisksneedtobeidentified,measuredandmanaged,forwhichtheMNBhastakenthenecessarysteps.
Inthiscontext,itisworthdistinguishingbetweenashort-termandalong-termapproach.

•  Short term:TheMNB’sinvestmenthorizonisessentiallyshort.TheMNB’sreservesarelargelyprotectedagainstclimate
risksoverthisshorttimehorizon.Onereasonforthisisthatclimateriskswillhaveanincreasingimpactoveratime
horizonofseveraldecades.Ontheotherhand,theMNBmainlyholdssovereignexposuresofdevelopedcountrieswith
highcreditqualitythresholds,whereexposuresarewelldiversified.Ononehand,thismeansthattheriskofdefaultis
lowand,ontheotherhand,theriskofrepricingisalsolowbecauseoftheshort-termexposures.

•  Long term:ThecurrentstructureofthereservesallowstheMNBtodevelopandimplementitslong-termstrategy
withoutarapidanddrasticreallocationofreserves.Astimepasses,itwillbecomeincreasinglyimportanttomake
appropriate,gradualstepsinthereserves.Climateriskexposurecanbemanagedwithsimplerlimits(e.g.concentration
limits,exclusions),butmorecomplexmodelsmayalsoneedtobeimplemented(climateriskcostframework,vaR,green
benchmark).Asthemarketevolvesandinternationalbestpracticesbecomemoreestablished,thescopeofavailable
dataandtheirreliabilitywillimprove,whichsupportsandisaprerequisiteforthenextsteps.

In the traditional reserve management limit system, daily limit monitoring is in place and monthly, quarterly and semi-
annual reporting supports the work of the decision-making fora.ClimateriskreportingintheMNBisstillevolving,and
theMNBiscurrentlyanalysingtheclimateimpactofitsgreenbondportfolioandsovereignexposuresinasemi-annual
report.Withtheimplementationofclimaterisklimitsandthedevelopmentofdatareporting,theMNBwouldliketo
movetowardsaframeworkoftraditionallimitmonitoringandreportinginthemediumterm,anditisenvisagedthat
climateriskmonitoringwillbemainstreamedintotraditionalriskmanagementinanintegratedfashion.

3.3 CLIMATE-RELATED RISKS: FINANCIAL STABILITY

Climate-related risks affect the MNB not only directly, but also indirectly.Theyspilloverintothefinancialsystemvia
therealeconomy,causinglossesfirsttoeconomicactorsandthentoinvestorsandcreditors.Therefore,climatechange
hasanindirectimpactonthefinancialsystemandadoublecascadingeffectonthecentralbank.Forexample,thelosses
ofcreditinstitutions,whetherconcentratedinoneinstitutionoraffectingthewholebankingsystematonce,canhave
seriousconsequences.TheMNB,astheauthorityresponsibleforthestabilityofthefinancialsystem,monitorsthese
developments.

The process of risk management can be divided into distinct, successive phases.(Chart5)Theidentificationanddetection
ofrisksisthefirstessentialstep,withtheaimofdeterminingtherisksthatthreatentheinstitution’soperationsand
business.Theassessmentoftheidentifiedrisksprovidesanopportunitytodeterminetheirmaterialityandthenassess
theirsize.Theactivemanagementofrisksitselfcanonlybeundertakenafterthesesteps.Fromtheperspectiveofthe
centralbank,therearesomerisksthatitonlymonitors,whileitconsciouslyseekstomitigateothers.
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3.3.1 Identification

As a result of methodological improvements in environmental risks, the MNB is able to conduct more and more 
accurate forward-looking analyses:

•Theanalysisofcarbonconcentration,conductedbytheMNBin2019,lookedattheproportionofcorporateloans
providedby thedomesticbanking sector tofinance companies inGHG-intensive sectors, therebyestimating the
magnitudeoftransitionrisks.Giventhelimiteddataavailability,itwasnecessarytofurtherdeveloptheanalysis.

•TheBankingCarbonRiskIndexisamoredetailedanalysisthatcombinedtransaction-leveldatawithsub-sector-level
GHG-intensitydata,andasaresult,moreaccuratedataquantifyingtransitionrisksforthesectorasawholeaswellas
forindividualinstitutionsbecameavailable.

•In2021,theMNBassessedtheclimateriskresilienceoftheHungarianbankingsystemforthefirsttimeusinglong–
andmedium-termclimateriskstresstests.Thelong-termstresstestwasconductedonthebasisofthreescenarios.
Anorderlytransitiontrajectory,wherethetransitiontoalow-carboneconomyissuccessful;adisorderlytransition
trajectory,wherethetransitionissuddenandfasterduetoadelayinaction;andanunsuccessfultransitiontrajectory,
wheretheParisAgreementtargetsarenotmet.

•TheMNBplanstopublishtheresultsandmethodologyoftheshort-termcreditinstitutionsclimatestresstestin2023.
TheBankplanstocarryouttheexercisesannuallyinthefuture,whileexpandingthescenariostestedandinstitutional
coverage.

•AfurtherobjectiveoftheMNBistoexaminetheenvironmentalexposuresofthefinancialsystemasbroadlyaspossible,
thereforetheinsuranceclimatestresstestisunderpreparation.

3.3.2 Measurement

The MNB reports annually on the assessment of climate risks in the Green Finance Report. The individual assessment of 
financial institutions is gradually being integrated into micro-prudential supervisory activity.From2021,thefirstedition
oftheGreenRecommendation,theMNBstartedtomonitorandanalysethepreparednessandattitudesofHungarian
creditinstitutionstowardsenvironmentalsustainabilityaspectsatinstitutionallevel(bymeansofself-assessments,own
actionplansandprudentialdiscussions).From2023,theevaluationoftheGreenRecommendationwasintegratedinto
theSupervisoryReviewandEvaluationProcess(SREP).

Chart 5
The MNB’s focus on environmental risks in relation to financial stability
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3.3.3 Management

The next step after risk assessment is risk management.Foracompany,managingclimateriskscanbedone,forexample,
bychangingthebusinessmodel,changingsuppliersoreveninvestingingreenprojects,butfromacreditinstitution’s
perspectiveitisachievedindirectly.Forabank,climateriskscanbereducedviaclimaterisklimitsor,forexample,via
exposurereductionstrategies.Fromafinancialsupervisionperspective,thisisthereforeadoublecascadingeffect,asthe
MNB’sobjectiveinthiscontextistopreservethefinancialstabilityofindividualcreditinstitutions,anditcanachieveits
riskmanagementobjectivesbymakingproposals,recommendationsanddevelopingregulations.

•The publication of theGreenRecommendation in 2021 and its update in 2022 are importantmilestones in the
managementoftheserisks.TakingintoaccountinternationalandEUregulatorydevelopments,theMNBformulated
expectationsandbestpracticesforcreditinstitutions,helpingpreparefornewregulationsinthecomingyearsand
recommendingspecificstepstobetaken.Itcoverswiderangeofbankingactivities,fromthedefinitionofbusiness
modelsandstrategies,throughinternalgovernanceandriskmanagement,todisclosures,withaparticularemphasis
ontheapplicationoftheUNPrinciplesforResponsibleBanking,whichareconsideredinternationalbestpractice.Ifthe
levelofcompliancewiththeserecommendationsimprovesintheHungarianbankingsector,thelevelofclimateriskto
thefinancialsystemmayalsobereduced,andthelikelihoodofashock-likeresponsetonew,stricterregulationsmay
alsobereduced.AfterthefirsteditionoftheGreenRecommendation,alldomesticcreditinstitutionspreparedagap
analysis,whichwasassessedbytheMNBinthecontextofprudentialdiscussions.

•Theretail,corporateandmunicipalgreenpreferentialcapitalrequirementprogrammeslaunchedbytheMNBarealso
designedtoindirectlyreducetransitionriskforbanks.Ifutilisationoftheseprogrammesincreases,itwillcontributeto
anincreaseintheshareofenvironmentallysustainableexposuresinthebankloanportfolio,andthusmakethebanking
systemlessvulnerabletoclimatepolicyortechnologicalshocks.

3.4 OPERATIONAL RISKS  

Climate risks affect the operational risk profile of the MNB.BothtransitionandphysicalrisksarerelevantfortheMNB
andneedtobeconsideredinthedesignandoperationoftheoperationalriskmanagementframework.Activitiesrelated
tooperationalriskmanagementandbusinesscontinuitymanagementaredecentralisedwithintheMNB,whereone
departmentplaysacoordinatingroleandprovidesmethodologicalguidance.

Operational risk management is carried out in line with international standards: in thecontextof theprocesses,
operationalrisksareassessed,abank-wideriskmapisprepared,eventregistersarekepttoshowtheassociatedlosses,and
thenonanannualbasis,risksaresummarised,residualrisksareidentifiedandpresentedtotheexecutivemanagement.
Whereclimaterisksbecomerelevantforaworkflow(e.g.increasedtasks,workload,humanstretching;needtooptimise
taskallocation),theyareanalysedaspartofthenormaloperationalriskmanagementworkflow.

A key area of operational risk management is business continuity, which can be severely affected by physical risks.Risk
eventsalsoarisefromfortuitouseventsandunforeseenexternalcircumstancesthatcreateuncertaintiesintheMNB’s
operationsandneedtobeminimised. DirectrisksarisingfromtheMNB’soperationsmayalsobeaffectedbytheimpacts
ofclimatechangeandenvironmentaldegradation.ThedirectrisksarisingfromtheMNB’soperationsmaybeaffected
bytheeffectsofclimatechangeandenvironmentaldegradation,suchasthenegativeimpactontheMNB’sbuildings,
forexamplehighsummertemperatures,whichcandamagetheoperationalinfrastructure,makingbusinesscontinuity
difficult.Afocusareaofoperationalriskmanagementistoensurebusinesscontinuityandthepreparationofrelated
plans.Fromtheirpointofview,thesourceofthedisruption(e.g.climateriskorsimplepoweroutage)isnotofprimary
importance,andtherestorationofoperationshouldbeensuredintheshortterm.
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The MNB’s operations generate GHG emissions and other environmental footprints, which have a negative impact on the 
environment and thus pose a reputational risk to the MNB.TheMNBprimarilymanagesitsimpactontheenvironment
bymeasuringandreducingitscarbonfootprint.

For example, transition risks have an impact on changes in the price of energy used or business travel, which can lead 
to higher operating costs.Thistypeofmaterialisationofclimaterisksneedstobetakenintoaccountwhenplanning 
costs.
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4 Climate risk metrics and targets

ThemethodologyandthechoiceofmetricsusedwerebasedontherecommendationsdevelopedbytheG20Financial
StabilityBoard’sTCFDandonexistingandgrowingexamplesofcentralbankpractices.Asthereisnotyetanystandard
practiceforthepreparationofTCFDreports,theMNBprepareditssecondTCFDreportsecondconsideringexisting
internationalpracticesandthespecificcharacteristicsofitsfinancialportfolios,andalsousingtheexperiencegained
fromthefirstreport.

4.1 SCOPE OF FINANCIAL INSTRUMENTS EXAMINED

In response to the crisis caused by the COVID- 19 pandemic, the MNB took several ‘easing’ measures in 2020 to ensure 
the necessary liquidity and appropriate monetary conditions, which were completed in 2021-22 in a changed inflationary 
environment, stabilising the level and composition of the MNB’s balance sheet.3-yearand5-yearsecuredforintloans
wereintroducedduringtheperiodoftheCOvID-19pandemic,thegovernmentsecuritiespurchaseprogramme(GSP)
waslaunched,andthenewFundingforGrowthSchemeGo!waslaunched.Thecentralbankalsorelauncheditsmortgage
bondpurchaseprogramme(MBPP),expandedtheprogramme’ssizeoftheBondFundingforGrowthScheme(BGS)and
increaseditsinternationalreserves.Thecentralbankdecidedtodiscontinueitscrisismanagementprogrammesin2021.
ThetargetedmeasurestakenbytheMNBin2020and2021alsohadasignificantimpactonthecompositionandsizeof
thecentralbank’sbalancesheet,whichdidnotchangesignificantlyin2022.Asaresultofthesemeasures,accordingto
preliminarydata,theMNB’sbalancesheettotalattheendof2022wasHUF28,100billion(EUR70billion8)(Chart6).The
changeisexplainedbythegrowthoftheMNB’sbalancesheet(mainlytheimpactofforeignexchangereserves)andGDP.

The MNB aims to be able to provide information on the widest possible range of its instruments and related climate 
risk considerations. TheMNB’slong-termobjectiveistoproduceaclimateriskreportonitsentireassetportfolio.Inthe
shortterm,duetocontinuingdataavailabilityconstraints,theMNBwillproducereportwhichisrepresentativefromthe
perspectiveofitstotalassets,butisnotexhaustive.Regardingtheforeignexchangereserves,thefocusoftheanalysisis
onsovereignexposures,representingthecoreofthereserves.Inrespectofmonetarypolicyinstruments,theanalysisalso
coversmortgagebondsandcorporateexposuresinadditiontosovereigns.Furthermore,theMNBconsidersitparticularly
importanttoprovideasummaryoftheclimateriskexposurerelatedtocollateralmanagement.

8The30.12.2022EURHUFexchangerateisusedfortheconversionofHUFportfoliovaluesinthereport.

Chart 6
Asset side of the MNB's balance sheet
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4.2 METHODOLOGY AND DATA SOURCES

The MNB analysed the climate risk exposure of its financial asset portfolios based on the two main climate change risk 
categories of transition risks and physical risks.

•  Transition risksaretherisksassociatedwiththetransitiontoacarbon-neutraleconomythatarisefromchangesinthe
structureoftheeconomy.Tomeasurethetransitionriskofportfolios,theMNBprimarilyusedtheWeightedAverage
CarbonIntensity(WACI),whichistheproposedmetricfortheclimateimpactoffinancialassetportfoliosbasedonthe
TCFDrecommendations.TheWACImetricwascalculatedbytheMNBforallassetclassesunderreview,exceptforthe
MortgageBondPurchaseProgramme(MBP).InadditiontotheWACI,theothermetricsusedinthereporttoanalyse
thetransitionrisksaretheproportionofcarbon-intensiveassets(brownshare)incorporateportfoliosandtheenergy
mixofsovereignportfolios,aswellastheClimateActionTracker(CAT)calculations.

•Assessingphysicalrisksinvolvessignificanttechnicalchallenges,includingtheneedfordetailedgeographicaldatato
determinetheseverityofpotentialweathereventsoccurringatdifferentlocations.TheMNBusesdataandmodels
fromFourTwentySeven(427,Moody’sAnalytics)toanalysephysicalrisks.Inthecurrentreport,theanalysisofphysical
riskscoversanarrowerrangeoffinancialassetsincludedintheMNB’sbalancesheet,i.e.sovereignexposuresand
Hungariancorporatebonds.

The analysis of the climate impacts of financial portfolios was based on the preliminary balance sheet data at the end 
of 2022 and the latest available GHG emission data and corresponding GDP data.ThelatestGHGdataavailableforthe
assetswereusedtopreparethereport,whichfortheforeignexchangereservesportfoliomeans2020GHGdataandfor
theHungarianassets2021GHGdata.Fordetailedmethodologicaldescriptions,seetheAnnex.TheMNBhasquantified
evenmorethanonemetricforeachassetcategory,basedonamethodologyinlinewithTCFDrecommendationsand
internationalbestpractice,togainabroaderunderstandingoftherisksandopportunitiesofclimatechange(Table1).

The MNB made methodological improvements in the metrics used in several areas.Priortopreparingthereport,the
Bankassessedthescopeforimprovementintermsofcoverageandmetrics.Tosupportcomparabilitywiththeprevious
year’sreport,stabilityofmethodologiesisimportant.Takingthisintoaccount,theMNBrefinedtheframeworkforthe
determinationoftheWACImetricusedforsovereignsinthe2022reportandanalysedCATscenariosasanewforward-
lookingclimateriskmetric.ItalsoanalysedthephysicalrisksassociatedwithcorporateexposuresintheFGSportfolio.
Inthecaseofcollateralmanagement,theclimateriskanalysisoflargecorporateloanswasnotcarriedoutduetotheir
specificcharacteristics,whichcouldhaveledtoexcessivebias.

Table 1
Asset categories covered in the TCFD report and the set of metrics used for their analysis
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Source: MNB, preliminary portfolios as at end of 2022

Regarding the climate risk analysis as a whole, it is worth noting that the values of the transition and physical risk 
metrics are also influenced by country– and central bank-specific factors.FortheMNB,thefocusisonmonetarypolicy
objectivesandconsiderations,whicharefundamentaltoboththecompositionofthecentralbankbalancesheetandthe
operationofthecentralbank.Therefore,theportfoliosanalysed(andtheirclimateriskcharacteristics)areshapedbythe
MNB’sstatutoryobligationsandmonetarypolicyprogrammes,ontheonehand,andbynationaleconomiccharacteristics,
ontheother.
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For the time being, the analysis of climate risks of financial instruments is still subject to a number of general challenges 
stemming from the evolving methodology and the quantitative and qualitative shortcomings of the available data. The
mostrelevantofthesearethefollowing.

•  GHG emission data are available with significant delaysforbothsovereignandcorporateassetcategories;thusin
somecasesonlydataforearlierperiodsthanthedateofanalysiswereavailable.

•  In the area of climate-related risks, consistent data reporting practices across all asset categories have not yet been 
established, makingitdifficulttocarryoutananalysisacrossdifferentassetportfolios.

•  There are considerable differences in the methodology used to measure climate risk on a geographical basis.Generally
speaking,reportingpracticesaremoreadvancedindevelopedcountriesandlargecompaniesoperatingindeveloped
countries,partlyduetoamorestringentregulatoryenvironment.InHungary,thereportingofcompanies’environmental
impactsisatalessadvancedstage,mainlyduetothesizeandresourceconstraintsofcompanies,whichhasmadethe
analysismoredifficulttoperformandhasmostlikelyreduceditsaccuracy.Companiesprovidingclimateriskdataand
analysisfocusonglobalenterprisesinlinewithmarketneedsanddataavailability,makinganalysisofsmallerfirms
asignificantchallengeevenwhenoutsourcingtheanalysis.

The measurement and reporting of climate risks is at an early stage, for which no international standard practice has yet 
been developed,andtheanalysespresentedinthisreportarebasedonavailabledataandaresubjecttomethodological
constraints.Thedynamicevolutionofthemethodologyandtheregulatoryenvironmentcouldplayanimportantrolein
addressingthesechallengesinthefuture.

4.3 CLIMATE RISK ANALYSIS OF THE MNB’S FINANCIAL INSTRUMENTS

TheresultsoftheindicatorsusedbytheMNBinlinewiththeTCFDRecommendationarepresentedaccordingtothe
assetcategoriesmentionedabove,quantifyingtheexposureofeachportfoliotoclimaterisks.

4.3.1 Climate risk analysis of foreign exchange reserves

The MNB focused on sovereign exposures when analysing the foreign exchange reserves in terms of climate risk. 
Sovereignassetscoverasubstantialpartofthereserveportfolios,andthustheenvironmentalimpactofforeignexchange
reservescanbeeffectivelyassessedevenwithoutregardtootherassetclasses. Inadditiontosovereignissues,foreign
exchangereservesalsoinclude(supranational)issuesbyinternationalinstitutions,highlyratedcorporateandbankissues
andcoveredsecurities,forwhichclimateriskdataarenotpresentedinthisreport.Inordertoachievegeographical
diversification,theforeignexchangereservesincludeexposurestodifferentcountries,themajorityofwhichareissues
fromdevelopedcountrieswithgoodcreditratings.Intermsofclimaterisk,theMNB’sEUR250millionearmarkedgreen
bondportfolioisremarkable.

4.3.1.1 Transition risk: carbon intensity (WACI) 

For the purpose of comparing/measuring the environmental performance of sovereign reserve assets, a portfolio 
representing the currency composition of the IMF’s official foreign exchange reserves has been identified as the 
reference portfolio. Tomanagetheforeignexchangereservesportfolios,theMNBusesmarketbondindices,whichare
tailoredtotheneedsandconstraintsofthecentralbank.TheMNBdidnotusetheportfoliomanagementbenchmarks
asareferenceforthecalculationoftheWACImetric,astheyweredesignedwithouttakingintoaccountclimaterisk
considerations;instead,aneutralexternalbenchmark,theIMFCOFERcomposition,wasused.Inthecalculationofthe
carbonintensityofthereferenceportfolio,theGHGintensityofcountrieswasweightedbytheshareoftheemitting
country’scurrencyintheIMFCOFER(Table2).
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Table 2
Main issuers in the sovereign exposures of MNB and in the IMF COFER 

MNB sovereign exposures IMF COFER

•Australia •USA •Australia •China
•UnitedKingdom •Other •UnitedKingdom •Switzerland
•Euroarea  •Euroarea •USA
•Japan  •Japan •Other
•China  •Canada

Note: In the IMF’s COFER statistics, the share of ‘Other currencies’ is 3.3 per cent based on 2022 Q3 data, which was omitted in the compilation 
of the benchmark.
Source: MNB, IMF

The WACI metric for the sovereign exposure of the reserve portfolios was 318 tonnes CO2e per million euro of GDP, 
5 per cent higher than the previous year and 4 per cent higher than the reference portfolio (Chart7).Theincrease
intheWACImetricwascausedbychangesinseveralfactors.Themostsignificantimpactstemmedfromchangesand
reallocationsinthereservestructure.Inaddition,theannualGHGemissionsofthecountriesunderreviewfell,which
wasaccompaniedbyanaveragedecreaseinGDPofaround5percentintheemittingcountries.

Chart 7
WACI metric for the sovereign exposure of foreign exchange reserves and the IMF COFER, 2021-20229
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4.3.1.2 Transition risk: energy mix and CAT analysis

The analysis examined the energy mix of issuers of sovereign securities included in the foreign exchange reserves. 
OneofthebenchmarksusedinthisanalysiswastheportfoliorepresentedbytheIMFCOFER,andinaddition,servingas
aforward-lookingestimate,theSustainableDevelopmentScenario(SDS)publishedbytheInternationalEnergyAgency
(IEA)wasusedasabenchmark(Chart8).TheSDSisanintegratedscenariothatsetsoutapathwaytoensureaccessto
reliable,sustainableandmodernenergyservices,contributestoreducingairpollutionandeffectivelytacklesclimate
change.This IEAscenarioalsoexamines,amongotherthings,howtomeettheclimatetargetsoftheParisClimate 
Agreement.

9Themethodologyforanalysingthecarbonintensityofforeignexchangereserveschangedslightly,whichhadanimpactontherangeofassets
covered.Toensurecomparability,the2021carbonintensitymetricwasrecalculatedtotaketheseintoaccount.
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The current energy mix of the sovereign assets of foreign exchange reserves is almost identical to the IMF COFER value 
approximating the world’s foreign exchange reserves and changed minimally compared to last year’s composition. 
However,thecurrentenergymixoftheforeignexchangereservecountriesdifferssubstantiallyfromthe2025mixassumed
asnecessaryintheIEAsustainabilityscenario.Inthecontextofreserves,thedominanceofnaturalgasandoilfeedstocks
isthelargest(over60percent),whichissignificantlyhigherthanthe26percentsetfor2025intheIEAscenario.Based
ontheIEAscenario,asubstantialdevelopmentofrenewablesisneededintheIMFCOFERcountries.

This is supported by data from CAT10, one of the best-known climate change monitoring organisations, which shows that 
the majority of countries in IMF COFER do not meet the requirements of the Paris Climate Agreement.CATmonitors
governments’climateactionsandmeasuresitagainstthegloballyagreedParisAgreementtarget.CAThasprovidedthis
independent,forward-lookinganalysissince2009,throughacollaborationbetweentwoorganisations,ClimateAnalytics
andtheNewClimateInstitute.

10https://climateactiontracker.org/
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Chart 9
Different future climate scenarios for the sovereign exposure of foreign exchange reserves
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Overall, the sovereign exposure in the MNB’s foreign exchange reserves is in the range of ‘almost sufficient’ and 
‘insufficient’ climate scenarios, based on current data.Basedonthis,thesovereignexposuresheldintheMNB’sforeign
exchangereservesarecurrentlynotinlinewiththe1.5degreesCelsiusParisClimateGoals.

4.3.1.3 Physical risk

As with the composition of COFER, the sovereign exposure of the foreign exchange reserves consists primarily of 
issues from developed economies, and thus the physical riskiness of the portfolio is determined by data from the 
world’s leading economies.Theportfoliohasarelativelyriskyrankingintheuniversebasedonitsoverallriskscore
(76thpercentile).Theportfolioscoreshighestinthesealevelriseandfloodriskcategories.Intheotherfourphysical
riskcategories,therelativepositionoftheexposureshowsamorefavourablepicture,ranking inthe lessriskyhalf
oftheuniverseunderreview(Chart10).Duetoportfoliorebalancing,thevalueincreasedslightlycomparedto last 
year.

4.3.1.4 Green bond-portfolio

In line with the increase in environmental risks, green bonds become one of the most dynamically growing investment 
asset classes. Inthecaseofgreenbonds,thefundsraisedareinvestedbytheissuerinspecificinvestmentsthatare
beneficialfromanenvironmentalandenergyefficiencyperspective.Greenbondssimultaneouslyfacilitatethechannelling
ofcapitalintogreeninvestments,reducethecostofaccesstofinanceandraiseawarenessofthefinancialrisksassociated
withenvironmentaldegradation.Itischaracteristicforthegreenbondmarketthatbondsareissuedwithlongermaturities
butatlowernominalvaluesthannon-greenbondsfromthesameissuer.Althoughtheseinstrumentsrepresentonly
afractionofthetotalglobalbondmarket,expertsseesignificantpotential,supportedbythegrowingawarenessof
environmentalissuesandthefightagainstclimatechange.

The MNB started to build up its dedicated green bond portfolio and thereby integrating environmental sustainability 
into its reserve management in 2019.TheportfolioisEUR-denominated,includesmostlygreenbondsfromsupranational
andGermansovereignissuers.Thesizeoftheportfoliowithinthereserveroughlyreflectsthesizeoftheglobalgreen
bondmarket (~1-2per cent),which ismainly justifiedby liquidity considerations.Due to the intendedpurposeof

Chart 10
Physical risk scores of sovereign exposure of foreign exchange reserves
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greeninvestments,therisk-rewardcharacteristicsofthegreenbondportfoliodifferfromthoseofothertypesofbond
investmentsoftheforeignexchangereservesonlyintermsofinterestraterisk(slightlylongerduration).

In addition to the establishment of a green bond portfolio, monitoring the positive environmental impact generated 
by the investments is also of key importance. Takingthis intoaccount,theMNBmonitorsalsotheannualpositive
environmentalimpactofgreenbondinvestmentsandpublishesitforthesakeoftransparencyandsettingagoodexample. 
In2022,thisimpactwas73,000tonnesofCO2avoided,whichisroughlyequivalenttothecarbonfootprintofaHungarian
municipalityof15,000inhabitantsperyear.Thedecreasecomparedtothesome94,000tonnesofCO2avoidedinthe
previousyearisduetoareallocationbetweenbondswithinthegreenbondportfolio.Morethanhalfoftheprojects
fundedarerenewableenergyandgreenbuildings.Asthegreenbondportfolioisdenominatedineuro,thisisreflectedin
thepredominanceofEuropeanissuersandthegeographicaldistributionofgreenprojectsrealised.However,projectsin
AfricaandAsiahavealsobeenfinanced,mainlythankstoprojectsbysupranationalissuers,whichinmanycasesgenerate
anevenhigheroverallgreen‘return’duetothegreeninvestmentsthathavereplacedoftenmorepollutingoperations
inthesecountries(Chart11).

4.3.2 Climate risk analysis of the MNB’s exposure to the government bond market

The MNB started purchasing government securities (GSP) on the secondary market in May 2020.Theintroductionof
governmentsecuritiespurchaseswasjustifiedtoaddresstheadverseeffectsofthefinancialmarketturbulencecausedby
theCOvID-19pandemicondomesticmarkets.AlthoughtheMNBstoppeditspurchasesinDecember2021,itcontinuesto
holdHUF3,300billion(EUR8.2billion)ofgovernmentsecuritiesonitsbalancesheet,mostlywithmaturitiesof5–20years.

In addition to the GSP, it should be noted that during collateral management, the MNB takes on exposure to the 
government securities market as an indirect risk.TheMNBacceptsascollateralvirtuallyallissuancesoftheHungarian
bondmarket,inadditiontolargecorporatereceivables,where–duetothestructureofthemarket–governmentsecurities
dominatethepledgedcollateral.Therangeofeligiblesecuritiesisrelativelywide,withgovernment,corporateandbank
securities(includingmortgagebonds)intheeligibleportfolioofHUF10,000billion.IntheHungariansecuritiesmarket,
governmentsecuritiesrepresentthelargestvolumeanddominatethecompositionofthepledgedportfolio(morethan
75percent).

Chart 11
Type and geographic distribution of financed green projects
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4.3.2.1 Transition risk: carbon intensity (WACI)

The WACI metric also used to assess the government securities exposure, which is a measure of the total economy’s 
emissions (greenhouse gas emissions) to GDP.Hungary’sWACImetricis448tonnesCO2epermillioneuroofGDP,lower
thantheregionalaverageandthepreviousyear’svalue(Chart12).Hungary’scarbonintensitymetriciscomparedtothe
carbonintensityindexofthev3countries11,duetotheirclosecooperationandsimilarinvestorperceptions.

The carbon intensity metric of Hungarian government securities is also calculated using GDP at purchasing power 
parity.In2022,thecarbonintensityofHungariangovernmentsecuritieswas448tonnesCO2epermillioneuroofGDP
calculatedwithnominalGDP,whilewithPPPGDPitwas284tonnesCO2epermillioneuroofGDP(Chart13).Theresults
areinlinewithexpectations,andaccordinglyusingPPPGDPresultsinalowercarbonintensityfortheHungariansovereign 
exposure.

11v3countriesreferstothemembersofthevisegrádCooperation(v4)otherthanHungary:CzechRepublic,PolandandSlovakia.

Chart 12
Carbon intensity of domestic and regional economies
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Chart 13
Carbon intensity of Hungary calculated using nominal and PPP GDP (2021-2022)
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4.3.2.2 Physical risk

To assess the physical risks of Hungarian government securities exposure, an overview of Hungary’s physical risk 
profile is necessary.Overall,Hungary’sexposuretophysicalriskisconsideredasrelativelylow,inthelowerthirdofthe
universeanalysedbythedataprovider(26thpercentile).Amongtheriskcategories,Hungaryismostexposedtotherisk
ofheatstress(75thpercentile),whileintheothercategoriesitisinthelessriskyhalfoftheuniverse.DuetoHungary’s
geographicallocation,hurricanes,typhoonsandsealevelrisedonotposeasignificantphysicalrisk(Chart14).

4.3.3 Climate risk analysis of the Bond Funding for Growth Scheme (BGS)

The BGS was launched by the MNB in 2019 as a result of a strategic decision to develop the capital markets in order 
to increase liquidity in the corporate bond market.TheMNBaimstoensurethatdomesticcompanieshavesufficient
accesstootherformsoffinancing,includingbondissuance,inadditiontobankloans,byincreasingliquidityinthebond
market.Undertheprogramme,thecentralbankpurchasedHUF1,550billion(EUR3.9billion)ofbondsissuedbynon-
financialcorporateswithgoodcreditratings.TheMonetaryCouncildecidedatitsmeetinginDecember2021toendthe
BGSandnofurtherpurchasesweremade.AsubstantialstockofBGSbondsistransferredtobanks,whichinmanycases
alsopledgethemascollateral(HUF340billion(EUR0.8billion)innominalvalue).

4.3.3.1 Transition risk: carbon intensity (WACI)  

The average carbon intensity metric of the BGS portfolio is 584 tonnes CO2e per million euro of value added, which 
is higher than the value of the Hungarian corporate sector as a whole, but closer to the average corporate carbon 
intensity of the V3 countries (Chart 15).Thisrepresentsaslightincreasecomparedtothepreviousyear(incontrastto
thedownwardtrendforthecorporatesectorasawhole),primarilydrivenbythesectorcompositionofthesecurities
purchasedduring2022.

Chart 14
Physical risk scores for Hungary (Hungarian government securities)
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Based on the sectoral analysis, the most carbon intensive sector held by the portfolio is electricity, gas, steam and air 
conditioning, but with a weight of only 4 per cent (Chart 16).However,thecarbonintensityofthissectioncontributed
significantlytotheweightedcarbonintensity(210tonnesCO2epermillioneuroofvalueadded),astheGHGintensityof
thissectorisextremelyhighat6,113tonnesCO2epermillioneuroofvalueadded.

Chart 15
Carbon intensity of the BGS bonds, Hungarian and V3 companies
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Chart 16
Sectoral distribution of the BGS portfolio and carbon intensity of each sector
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Only three sectors, manufacturing, electricity, gas, steam and air conditioning, as well as construction, contributed 90 
per cent to the WACI of the BGS portfolio (Chart 17).ThehighvalueofelectricityismainlyexplainedbythehighGHG
intensityofthesector,whileformanufacturingandconstructionbythehighamountintheBGSportfolio.

The MNB accepts as collateral virtually all issuances of the Hungarian bond market, where – due to the structure of the 
market – government securities dominate the pledged collateral. The average carbon intensity metric of the pledged 
corporate collateral (7 per cent of the pledged securities portfolio) at the end of 2022 is 648 tonnes CO2e/million EUR 
of value added.ThevalueofthecorporatemetricisbelowtheFGS’sGHGemissionsbutabovetheWACIoftheBGS
exposuresintheMNBportfolio.Thescopeandholdingsofsecuritiespurchasedandpledgeddiffer.Inaddition,dueto
thedifferencebetweenthemarketpricesusedforsecuritiespurchasesandtheacceptancepricesusedforcollateral
management,securitiesandemissionsofthesameissuerareweighteddifferentlyintheanalysisofcollateralmanagement
andsecuritiespurchaseprogrammes.(Forexample,inthecaseofcorporatebonds,duetothecreditratingandassociated
haircutassignment,inadditiontothemarketpremiumstakenintoaccount,ahigheracceptancevalueisassociatedwith
capital-intensivefirmsinsectorswithrelativelyhighGHGemissions.)

Compared to the WACI value of the previous year, the 648 tonnes CO2e/million EUR of value added represents an 
increase in the pledged corporate collateral. Theincreaseisduetoseveralfactors: Ontheonehand,thereisthechange
intheeligiblecollateral(theimpactofdowngrades,outflowsfromthecollateralpoolandnewissuesduringtheyear)
and,ontheotherhand,thechangeinthepricesatwhichsecuritiesareacceptedduetomarketmovements.

3.7.3.2 Transition risk: brown share

At the end of December 2022, the brown share of the BGS portfolio was 14 per cent.Asof31December2022,there
werethreecarbon-intensiveemissionsintheportfolio,representingasignificantincreasecomparedtopreviousyears
duetothecompositioneffect.

Of the HUF 340 billion (EUR 0.8 billion) in corporate holdings pledged as collateral, HUF 45 billion (EUR 0.1 billion) can 
be classified as brown assets, so that at the end of 2022, they accounted for nearly 13 per cent within the corporate 
exposure of the pledged stock.Thisrepresentsanincreasecomparedtolastyear,asseenforpurchasedpaper.

Chart 17
Contribution of the main sectors to the GHG intensity of the BGS portfolio
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Box 4-5
Green bonds in the BGS portfolio

4.3.3.3 Physical risk

The BGS corporate bond portfolio exhibits relatively low risk across most of the physical risk categories. Whilethe
coverageofHungarianentitiesiscomplete,thedepthofanalysisofHungariancompaniesisnotcompleteduetodata
gaps.Inthecorporateexposure,theheadquartersoftheissuingcompaniesarehighlyconcentratedgeographically(the
vastmajorityarelocatedinBudapest),whichalsohasastrongimpactonthephysicalriskassessmentoftheexposure.
Amongthephysicalrisksintheportfolio,heatstress,wildfiresandfloodsaredominant(71st,53rdand51stpercentiles,
respectively),whilebasedontheotherriskmetrics,theexposureisonlymoderatelyornotatallrisky.(Chart18)Itshould
benotedthatthemethodologyofthedataproviderhaschangedsincethepreviousreportwaspublished,resultingin
amoresignificantchange(increase)inthescoresforcertainlocationsinthefloodriskcategory.ThephysicalrisksofBGS
securitiespledgedincollateralmanagementareverysimilartothoseofthepurchasedportfolio,withscoresinmostrisk
categoriesalmostidentical.Thelargestdifferenceischaracteristicofthefloodriskcategory,wherethepledgedportfolio
fallsinthe62ndpercentile,mainlyduetothedifferentportfoliocomposition.

While it is not a dedicated purpose of the BGS programme, the MNB also buys green corporate bonds under the 
programme.Thecentralbankpurchasedfrom21seriesofgreenbondsupto31December2022,raisingtheshare
ofgreenbondsinthetotalBGSportfoliotoover20percent.Thelargestissuerswereconstruction,manufacturing
andrealestatedevelopmentcompanies.

All green bonds issued under the BGS are part of a Green Bond Framework that has been externally reviewed 
by an independent third party, i.e. they can be designated as green bonds in line with international standards. 
BasedontheobjectivessetoutinGreenBondFrameworks,companiescontributetoanumberofUNSustainable
DevelopmentGoals(SDGs)(Chart19).Amongthegoals,AffordableandCleanEnergy(7),ResponsibleConsumption
andProduction(12)andActionagainstClimateChange(13)aretheonesmostfrequentlyincludedintheemissions
frameworks.ThepositiveenvironmentalimpactsofgreenbondshavenotyetbeenmeasuredbytheMNB,which
canbeattributedtotheshorttimesincethebondpurchases.

Chart 18
Physical risk scores of the BGS bond portfolio
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4.3.4 Climate risk analysis of the Funding for Growth Scheme (FGS)

The FGS was launched in 2013 to restore the functioning of the SME lending market.Undertheprogramme,theMNB
providedfundstoparticipatingcreditinstitutionsataninterestrateof0percent,whichtheycouldre-lendtomicro,small
andmedium-sizedenterprisesatamaximuminterestrateof2.5percent,upuntil2020.AtdifferentstagesoftheFGS,
theMNBsetanumberofparameters,includingthemaximummaturity,amountandpurposeoftheloan,butwasnot
restrictiveintermsofsectors,sothatanyenterpriseinanyeconomicactivitycouldapplyforfundingunderthescheme.

4.3.4.1 Transition risk: carbon intensity (WACI)

The WACI metric for the outstanding stock of FGS loans is 718 tonnes CO2e per million euro of value added.Thecarbon
intensityoftheFGSportfolioexceedsboththeaveragecorporatecarbonintensityoftheHungariancorporatesectoras
awholeandthatofthev3countries(Chart20).Thevalueofthemetricslightlyincreasedcomparedtothepreviousyear,
explainedbythechangingsectorcompositionduetodrawdownsandrepayments.

Chart 19
Distribution of SDGs in the BGS Green Bond Frameworks by frequency
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Chart 20
Carbon intensity of the FGS portfolio, Hungarian and V3 companies
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The sectoral distribution and GHG intensity of the outstanding stock of loans under the FGS of around HUF 2,112 
billion (EUR 5.3 billion) at the end of 2022 also showed a heterogeneous picture (Chart 21).Almost95percentofthe
outstandingloanportfoliowasconcentratedin10sectorswithGHGintensitiesrangingfrom39to6,113tonnesCO2e 
permillioneuroofvalueadded.Thelargestloanportfoliosareinlesscarbonintensivesectors,withtheexceptionof
agriculture.

Only five sectors contributed to 93 per cent of the WACI metric of the FGS portfolio: electricity generation, agriculture, 
manufacturing, trade and transport and storage (Chart 22). The high contribution of the agriculture, electricity
generationandtransportandstoragesectorscanbeexplainedlargelybythehighGHGintensityofthesesectors,while
formanufacturingandtradebythehighFGSstock.

Chart 22
Contribution of the main sectors to the GHG intensity of the FGS portfolio

Elect., gas, steam supply
Agriculture
Manufacturing
Trade
Transportation, storage
Water supply, sewerage
Building, construction
Real estate activities
Others

33%

44%
5%

8%

2%
2%

3%1%
1%

Source: Eurostat, MNB

Chart 21
Sectoral distribution of FGS portfolio and GHG intensity of each sector
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Within the FGS portfolio at end-2022, the carbon intensity of investment loans was higher than that of working capital 
and redeeming loans, based on the WACI metric.TheWACImetricforinvestmentloans,representingalmost56percent
oftheportfolioanalysed,was858tonnesCO2epermillioneuro,whiletheWACIforworkingcapitaltypeandredeeming
transactionswas542tonnesCO2epermillioneuroofvalueadded.

4.3.4.2 Transition risk: brown share 

In the outstanding stock of loans under the FGS amounting to around HUF 2,112 billion, the weight of carbon-intensive 
sectors can be considered low, with only 5 per cent of the total FGS portfolio linked to these sectors at the end of 2022 
(Table 3).IntermsofbrownassetsoftheFGSportfolio,amountingtoroughlyHUF104billion,thelargestcontributors
weretheborrowingsofcompaniesactiveinelectricitygeneration,whichaccountformorethan97percent.

Table 3
Carbon-intensive sectors within the FGS portfolio

Carbon intensive sectors (NACE code) Outstanding loans               
(EUR million)

Number  
of Contracts

Number of 
Corporates

Productionofelectricity(3511) 252.74 532 406

Tradeofelectricity(3514) 3.03 22 18

Wholesaleofsolid,liquidandgaseousfuels(4671) 1.85 119 55

Transmissionofelectricity(3512) 1.85 1 1

Supportactivitiesforotherminingandquarrying(0990) 0.34 29 8

Supportactivitiesforpetroleumandnaturalgas
extraction(0910) 0.31 5 3

Other(3513,3521,3523,3522,0520) 0.06 21 11

Total 260.18 729 502

Source: Eurostat, MNB

Similar to the WACI, the brown share is also higher in relation to investment loans (Chart 23).However, forboth
investmentandworkingcapitaltypeandredeemingloans,electricitygenerationaccountsformorethan96percentof
brownassets,followedbythecontributionofelectricitytradingforbothloanpurposes.

Chart 23
Carbon-intensive sectors within investment, working capital type and redeeming loans
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4.3.4.3 Physical risk

Looking at the physical risks of FGS loans at a regional (county level), the outstanding portfolio is most exposed to heat 
stress and wildfire risks, with a risk profile similar to the BGS portfolio. Althoughtheshareofmetropolitanexposure
ishighalsointhiscase,thespatialdistributionoftheFGSportfolioismorediversified.SimilartotheBGSportfolio,heat
stressandwildfiredominateamongtheriskcategories,whilebasedontheotherriskindicators,theportfolioisinthe
lessriskyhalfoftheuniverse(Chart24).

4.3.5 Climate risk analysis of the Mortgage Bond Purchase Programme (MBP)

In2018,theMNBlauncheditsMortgageBondPurchaseProgramme,thefirstphaseofwhichlasteduntiltheendof
2018,andreintroducedthepurchaseprogrammein2020tomitigatethenegativeeconomicimpactofthecoronavirus
pandemic.Undertheprogrammes,theMNBpurchasedfixed-ratemortgagebondsdenominatedinforintsfromdomestic
mortgageinstitutionsandplacedastrongemphasisonparticipationconditionsenhancingtransparency.Attheendof
2021,thegreenmortgagebondpurchaseprogrammewaslaunched,whichwasalsosubsequentlydiscontinueddueto
thetighteningofcentralbankmeasures,andcurrentlyonlymaturingstockscanberenewed.Thestockofmortgagebonds
purchasedundertheprogrammeamountedtoHUF687billion(EUR1.7billion)attheendof2022.

The aim of this analysis is to estimate the CO2 emission reductions resulting from the MNB’s Mortgage Bond Purchase 
Programme.Mortgagebondsarespecialsecuritiescollateralisedbyatleast80percentoftheprincipalrepayments
andinterestpaymentsonmortgageloansgrantedbymortgagebanksandtheirpartnerbanks,asrequiredbylaw.The
collateralfortheseloansisrealestate;thus,theMNB’smortgagebondpurchasesindirectlyfinancetheconstructionor
purchaseofrealestate.

•ItisestimatedthatduetotheMNB’sMortgageBondPurchaseProgramme(firsttwophases),throughthemodernisation
ofthehousingstock,annualemissionsamountingtobetween13,000and41,000tonneswillbesaved.

•Withrespecttothemortgagebondspurchasedaspartofthegreenmortgagebondpurchaseprogramme,7.6thousand
tonnesofGHGemissionsaresavedannually.

In an international context, the emissions savings of mortgage bond purchase programmes have been compared 
to the impact of green mortgage bonds issued in Western Europe(Chart25).Overall,theMNB’sprogrammescould
achieverelativelyhighemissionreductionspermillioneuros.Thismaybepartlyduetothefactthat,ontheonehand,
theHungarianrealestateportfolioisbasicallystartingfromamoreoutdatedsituationand,ontheotherhand,domestic

Chart 24
Physical risk scores for FGS loan portfolio
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realestateisrelativelycheaper,thustheamountofmoneyinvestedmayresultinalargerreductionofemissions.Itis
alsoimportanttounderlinethatdifferentinstitutionsmayhavedifferentloantargetsandpropertytypesbehindtheir
mortgageloans,withdifferentcriteria,whichalsoaffectthereportedresults.

4.4 EVOLUTION OF THE MNB’S CARBON FOOTPRINT

4.4.1 Operational activities

The MNB has been continuously monitoring its operational carbon footprint for 10 years and is striving to reduce it. 
Thevolumeofthecarbonfootprint,andthecarbonfootprintpercapita,hasdecreasedby30percentinthelast3years.
85–90percentoftheCO2 footprintisrelatedtoenergyuse.

Table 4
Trend in carbon footprint of operational activities

Carbon emissions/sources
Evolution of the carbon footprint (CO2 emissions in tons) Change from  

base year 2019, %2017 2018 2019 2020 2021

Naturalgasanddistrictheating 880 835 848 966 981 15.1

vehiclesfleet 135 125 123 104 104 -14.0

Refrigerants - - - 5.4 5.4 -

SCOPE 1 total 1,015 960 971 1,076 1,090 11.8

Electricity 3,785 4,010 4,092 2,624 3,013 -28.5

SCOPE 2 total 3,785 4,010 4,092 2,624 3,013 -28.5

Airtravel 1,122 843 945 201 33 -81.3

Businesstravel(abroad) 3.9 2.8 2.4 0.4 0.5 -49.2

Businesstravel(domestic) 7.1 9.0 7.8 1.9 2.7 -71.7

Taxi 3.0 2.3 2.6 3.2 3.5 28.4

Banknotebriquette(usedasanenergysource) - - - 18.2 17.0 -

Recycledpaper - - - 1.9 3.0 -

Communalwaste - - - 156 110 -

SCOPE 3 total 1,136 857 958 383 170 -69.4

SCOPE 1-SCOPE 3 total 5,936 5,827 6,021 4,082 4,273 -29.4

Carbon footprint per capita (tons/capita) 4.7 4.5 4.6 3.1 3.2 -30.4

Source: MNB

Chart 25
CO2 emissions avoided per million euros in tonnes per year for certain green mortgage bonds and the MNB 
programmes
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The MNB undertook in its medium-term environmental strategy to reduce its operational carbon footprint by 30 per 
cent by the end of 2022 (based on 2019). This commitment was already achieved at the end of 2021.

•Basedontheabove,thegoalistoreducethecarbonfootprintby80percentby2025(baseline2019),whichtheMNB
planstoachievemainlythroughtheinstallationofphotovoltaicsystemsand100percentrenewableenergyforthe
electricitysupplyofourbuildings.

•TheCovidpandemichasledtoasignificantchangeinworkpractices,withmeetings/discussionsmovingtothevirtual
space,whichhassignificantlyreducedbusinesstravel.Thereisnonoticeablereductioninthecarbonfootprintof
buildingsrelatedtoworkingfromhome,giventhatthevariable(headcount-dependent)partofenergyuseinoffice
buildingsissignificantlylowercomparedtopermanentuse.

•Itisimportanttoaddressaseeminglycontradictorypieceofdata:theimpactofglobalwarmingonheatingenergy
useisnotdecreasing,buthasbeenonasteadyupwardtrendinrecentyears.Theheatingseasonstartsearlierand
extendsuntillatespringcomparedtothelast15-25years.Inaddition,thewinterweatherissignificantlycolder,albeit
forashorterperiodthaninthepast.Ananalysisofthetemperaturetrendsduringtheheatingperiodshowsthateven
withthesameorhigheraveragemonthlytemperatures,thereareoccasionswhenhigherenergyconsumptionoccurs,
forexample,whentherearesignificantfrostsfor7–12daysinagivenmonth.

•TheMNBaimstoreduceitscarbonfootprintfromitsoperationalactivities,butthiscannotbecompletelyreduced.To
compensateforemissionsthatcannotbefurtherreduced,theMNBwillfinancehabitatrestorationprojectsthatcan
absorbtheentiretyofitscarbonfootprintinthecomingyears.Anexampleofnature-basedprogrammesimplemented
withthehelpofWWFHungaryisthe27-hectareafforestationprojectnearthemunicipalityofGesztintheKörös-Maros
NationalPark.

4.4.2 Carbon footprint of the cash supply chain

Today, the transport of cash, which mainly involves the collection of banknotes from merchants and bank branches and 
their return to ATM machines after processing at central sites, can be deemed mainly responsible for the carbon footprint 
of the cash supply chain.However,sincetheearly2010s,domesticcreditinstitutionshaveincreasinglyadoptedcustomer-
operatedbanknotedepositandrecyclingmachines,whichallowbanknotestobeprocessedlocallywithouttheneedfor
transport,thusreducingtheassociatedenvironmentalimpact.Suchequipmentisalreadyanintegralpartoftheinfrastructure
ofvirtuallyallcreditinstitutions,andduring2021thetotalnumberofmachinesexceeded1,000,withtheinstallationof
around60newmachines,representinganincreaseofalmost20percent.Furthermore,inDecember2021,nearly31per
centofcashpaymentsweremadethroughcustomer-managedmachines,upfrom26percentayearearlier,andthese
changesareconsideredtohaveledtosignificantenvironmentalimprovementsthatcouldcontinueinthecomingyears.

Chart 26
Customer-operated ATMs suitable for banknote recycling or depositing
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In 2023 , the central bank started to prepare its environmental sustainability recommendations on the business
model,strategy,operationsandriskmanagementofmoneyprocessingcompanies.Followingthepublicationofthe
Recommendation,theBankwillcontinuouslymonitorcompliancewiththerequirementssetoutintheRecommendation
and,basedontheexperiencegained,willdecidewhetheritisnecessarytoadoptregulationstomainstreamenvironmental
sustainabilityconsiderations.

Whilethevolumeofcashproductionhasnotchangedsignificantly(aslight increasewasrecorded),thenumberof
banknotesincirculationhasincreasedeveryyearovertheperiodshowninthetable.In2021,thevolumeofbanknote
rawmaterialproductionincreasedby15percent,whichalsoaffectedtherelatedenergyconsumption.Inaddition,natural
gasconsumptionhassignificantlyincreasedinalltheorganisationsconcerned,duetotheincreasinglyextremeweather
conditions(longerheatingseason,shorterperiodsofextremecoldwithincreasingfrequency)relatedtotheheatingof
theirbuildings.Basedondatafromcash-in-transitcompanies,themostimportantfactorinfluencingtheevolutionof
theircarbonfootprint,thenumberofkilometresdriven,decreasedbymorethan20percentuntil2020,butreturned
topre-pandemiclevelsin2021.

Table 5
Trend in carbon footprint of the cash supply chain

Period Carbon footprint of the 
banknote supply chain (t)

YoY change  
(t)

YoY change  
(%)

2018 21,204

2019 19,522 -1,682 -7.9

2020 18,462 -1,060 -5.4

2021 21,078 2,616 14.2

Source: cash-in-transit companies, MNB
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Annex – metrics used to analyse climate 
risks – methodology and limitations

Weighted Average Carbon Intensity (WACI):AmetricquantifyingtheGHGemissionsperunitofGDPorvalueadded
generatedbyportfolios.Thebenefitofanintensity-basedmetricisthatitallowstheenvironmentalperformanceofthe
entityissuingthesecuritytobebacktested,enablingtheinvestortomitigateclimateriskbyidentifyingandmanaging
themostcarbon-intensiveentities.Calculationofthemetricissimple,canbeeasilyappliedtodifferentassetclassesand
allowsforcomparisonacrossportfolios.Nevertheless,theoutliersandthenominalmetricsusedfornormalisationcan
introducebiasinthevalueofthecarbonintensityindex.Whilstconsistencyisaprimaryconsiderationintheanalysis,there
maybedifferencesinthecalculationofthecarbonintensitymetricfordifferentassetcategoriesduetomethodological
specificitiesandtheavailabledataset.Methodologicaldifferencesmakeitdifficulttocomparetheresultsofportfolios
anddonotallowforthecalculationofacarbonintensitymetricaggregatedatthebalancesheetlevel.Accordingly,the
carbonintensityofeachassetcategoryisnotalwayscomparedwiththesamereferenceportfolio.TheWACImetric
measurescarbonintensityattheportfoliolevelandthusindirectlycapturestheGHGemissionsoffinancialportfolios,
ratherthanshowingthedirectcarbonemissionsassociatedwiththeMNB’sownoperations.

Table 6
Characteristics of the key metrics in the TCFD report

Weighted Average Carbon Intensity

Definition Climate-riskmetricincludedinTCFDrecommendationsmeasuringtheaveragecarbonintensityofthe
portfolios

Generalinformation Advantages:
•Themetriccanbeeasilyappliedindifferentassetclasses.
•Thecalculationofthemetricissimple.
•Themetricmakesitpossibletocomparebetweenidenticalassettypesandportfolios,regardlessofthe
portfoliosize.

•Thechangeofthemetricovertimeprovidesusefulinformation.
•Itmakesthedecompositionanalysisofclimateriskoftheportfoliopossible.
Disadvantages:
•Themetricissensitivetooutliers.
•Duetonormalisationwithcurrentvalues(marketvalue,currentGDP),pricescanhavebiasingeffect.The
improvementofthemetricdoesnotnecessarilymeanadecreaseinGHGemissions.

Sovereign asset portfolios (FX reserves, government securities purchase programme)

Description ThemetricquantifyingtheGHGemissionsoftheassetsintheportfolioarisingintheproductionofaunitofGDP
Unitofmeasure:tonneCO2e/millioneuroofGDP

Formula
	

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 =
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚	𝑣𝑣𝑚𝑚𝑣𝑣𝑣𝑣𝑚𝑚	𝑜𝑜𝑜𝑜	𝑚𝑚𝑒𝑒𝑒𝑒𝑜𝑜𝑒𝑒𝑣𝑣𝑚𝑚𝑚𝑚5

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚	𝑣𝑣𝑚𝑚𝑣𝑣𝑣𝑣𝑚𝑚	𝑜𝑜𝑜𝑜	𝑚𝑚ℎ𝑚𝑚	𝑒𝑒𝑜𝑜𝑚𝑚𝑚𝑚𝑜𝑜𝑜𝑜𝑣𝑣𝑝𝑝𝑜𝑜
5

∗
𝐺𝐺𝐺𝐺𝐺𝐺	𝑚𝑚𝑚𝑚𝑝𝑝𝑒𝑒𝑒𝑒𝑝𝑝𝑜𝑜𝑒𝑒𝑒𝑒	𝑜𝑜𝑜𝑜	𝑚𝑚ℎ𝑚𝑚	𝑐𝑐𝑜𝑜𝑣𝑣𝑒𝑒𝑚𝑚𝑚𝑚𝑐𝑐5
𝑒𝑒𝑜𝑜𝑚𝑚𝑝𝑝𝑒𝑒𝑚𝑚𝑣𝑣	𝐺𝐺𝐺𝐺𝐺𝐺	𝑜𝑜𝑜𝑜	𝑚𝑚ℎ𝑚𝑚	𝑐𝑐𝑜𝑜𝑣𝑣𝑒𝑒𝑚𝑚𝑚𝑚𝑐𝑐5

	

	
	

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 =
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚/𝑐𝑐𝑜𝑜𝑣𝑣𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑣𝑣	𝑣𝑣𝑚𝑚𝑣𝑣𝑣𝑣𝑚𝑚	𝑜𝑜𝑜𝑜	𝑒𝑒𝑚𝑚𝑐𝑐𝑚𝑚𝑜𝑜𝑚𝑚	5

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚/𝑐𝑐𝑜𝑜𝑣𝑣𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑣𝑣	𝑣𝑣𝑚𝑚𝑣𝑣𝑣𝑣𝑚𝑚	𝑜𝑜𝑜𝑜	𝑚𝑚ℎ𝑚𝑚	𝑒𝑒𝑜𝑜𝑚𝑚𝑚𝑚𝑜𝑜𝑜𝑜𝑣𝑣𝑝𝑝𝑜𝑜
5

∗ 𝐺𝐺𝐺𝐺𝐺𝐺	𝑝𝑝𝑒𝑒𝑚𝑚𝑚𝑚𝑒𝑒𝑒𝑒𝑝𝑝𝑚𝑚𝑐𝑐	𝑜𝑜𝑜𝑜	𝑚𝑚ℎ𝑚𝑚	𝑒𝑒𝑚𝑚𝑐𝑐𝑚𝑚𝑜𝑜𝑚𝑚	 	

	

Datasource •GHG:Eurostat(AirEmissionsAccounts,governmentsecurities),UNFCCC(FXreserves)
•GDP:Eurostat(GSPP),OECDandWorldBank(foreignexchangereserves)

Corporate asset portfolios (BGS, FGS, large corporate loans)

Description ThemetricquantifyingtheGHGemissionsoftheassetsintheportfolioarisingintheproductionofaunitof
valueadded
Unitofmeasure:tonneCO2e/millioneuroofvalueadded

Formula

	

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 =
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚	𝑣𝑣𝑚𝑚𝑣𝑣𝑣𝑣𝑚𝑚	𝑜𝑜𝑜𝑜	𝑚𝑚𝑒𝑒𝑒𝑒𝑜𝑜𝑒𝑒𝑣𝑣𝑚𝑚𝑚𝑚5

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚	𝑣𝑣𝑚𝑚𝑣𝑣𝑣𝑣𝑚𝑚	𝑜𝑜𝑜𝑜	𝑚𝑚ℎ𝑚𝑚	𝑒𝑒𝑜𝑜𝑚𝑚𝑚𝑚𝑜𝑜𝑜𝑜𝑣𝑣𝑝𝑝𝑜𝑜
5

∗
𝐺𝐺𝐺𝐺𝐺𝐺	𝑚𝑚𝑚𝑚𝑝𝑝𝑒𝑒𝑒𝑒𝑝𝑝𝑜𝑜𝑒𝑒𝑒𝑒	𝑜𝑜𝑜𝑜	𝑚𝑚ℎ𝑚𝑚	𝑐𝑐𝑜𝑜𝑣𝑣𝑒𝑒𝑚𝑚𝑚𝑚𝑐𝑐5
𝑒𝑒𝑜𝑜𝑚𝑚𝑝𝑝𝑒𝑒𝑚𝑚𝑣𝑣	𝐺𝐺𝐺𝐺𝐺𝐺	𝑜𝑜𝑜𝑜	𝑚𝑚ℎ𝑚𝑚	𝑐𝑐𝑜𝑜𝑣𝑣𝑒𝑒𝑚𝑚𝑚𝑚𝑐𝑐5

	

	
	

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 =
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚/𝑐𝑐𝑜𝑜𝑣𝑣𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑣𝑣	𝑣𝑣𝑚𝑚𝑣𝑣𝑣𝑣𝑚𝑚	𝑜𝑜𝑜𝑜	𝑒𝑒𝑚𝑚𝑐𝑐𝑚𝑚𝑜𝑜𝑚𝑚	5

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚/𝑐𝑐𝑜𝑜𝑣𝑣𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑣𝑣	𝑣𝑣𝑚𝑚𝑣𝑣𝑣𝑣𝑚𝑚	𝑜𝑜𝑜𝑜	𝑚𝑚ℎ𝑚𝑚	𝑒𝑒𝑜𝑜𝑚𝑚𝑚𝑚𝑜𝑜𝑜𝑜𝑣𝑣𝑝𝑝𝑜𝑜
5

∗ 𝐺𝐺𝐺𝐺𝐺𝐺	𝑝𝑝𝑒𝑒𝑚𝑚𝑚𝑚𝑒𝑒𝑒𝑒𝑝𝑝𝑚𝑚𝑐𝑐	𝑜𝑜𝑜𝑜	𝑚𝑚ℎ𝑚𝑚	𝑒𝑒𝑚𝑚𝑐𝑐𝑚𝑚𝑜𝑜𝑚𝑚	 	

	
Datasource •GHGintensity:Eurostat(AirEmissionsIntensities)

Note: In the TCFD recommendations for the corporate sector, turnover data are used in the calculations, but in the MNB’s TCFD report, due to data 
gaps, the corporate WACI metrics are calculated using value-added based sector GHG intensity data instead of turnover.
Source: MNB, TCFD
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InthecaseofthesovereignWACI,theimplicitassumptionbehindtheuseofthismetricisthatgovernmentsecurities
ultimatelyfinancetheactivityoftheeconomy,andthereforetheemissionsofthewholeeconomyshouldbetakeninto
account.Theadvantageofthemetricisthatitissimpletocalculate,thedataareaccessibleandavailableforseveral
countries(withsimilarmethodologies),sothatinternationalcomparisonsarepossible.Itshouldbenoted,however,that
itisaveryindirectmetricintermsofassessingtheemissionimplicationsofgovernmentsecurities.

InthedenominatoroftheWACImetricforsovereignassetsdifferentGDPmetricscanbeused.Inadditiontonominal
GDP,theuseofGDPmeasuredinrealorpurchasingpowerparitytermswasconsidered.IntheMNB’s2022report,the
carbonintensitymetricsforsovereignexposureswerecalculatedusingrealGDPatconstant(2019)pricesandexchange
rates,thereforetheeffectsofpriceincreasesandexchangeratechangesdonotdistortthemetric.Asaresultofthe
changeinmethodologyandupdatestotheavailabledata,thevaluesofthesovereigncarbonintensitymetricshave
changedalsoretrospectively.CalculatingwithrealGDPensuresthatthecarbonintensitymetricreflectstheactualchange
inrealterms.GDPcalculatedatpurchasingpowerparityisspecificallyastatisticusedininternationalcomparisonsto
eliminatethedistortingeffectofdifferentpricelevels.TheissueofGDPusedinthedenominatorcanpresentasignificant
discrepancy,especiallyfordevelopingcountries.Oneofthemainreasonsforthelackofuniformpracticeamongcentral
bankstomeasuretheWACImetricisthattheTCFDrecommendationsareprimarilydevelopedfortheanalysisofcorporate
portfolios.

TheWACImetricforthereserveportfoliosiscalculatedusingNationalGreenhouseGasInventorydata(GHGInventory,
UNFCCC),whichquantifiestheamountofGHGemissionsproducedinacountry’sterritoryinaccordancewithinternational
guidelines,forthesevenmainGHGs,expressedincarbondioxideequivalents(CO2e).

12Incaseofsomecountrieswhich
arenotpartoftheUnitedNationsFrameworkConventiononClimateChangeanddonotreportGHGInventoryData,
thePRIMAP-hist13time-seriesdataavailableonthewebsiteofClimateWatch14havebeenused.Duetotheproduction
approach,NationalEmissionInventoriesdonotincludeGHGemissionsgeneratedinothercountriesbutassociatedwith
importedproducts,whichcanintroduceasignificantbiasinthemetric.TheAirEmissionsAccounts(Eurostat)datause
aresidentratherthanterritorialapproachtoquantifyGHGemissionsofeconomicoperators.

Thelackofcompany-specificdatadistortstheresultstosomeextent.Intheabsenceofmicro-leveldata,forcompanies
theanalysesusedsectoralaveragemetrics,whichcanleadtobiasesinGHGemissions(e.g.thesectorclassification
ofagreenbondofanissueristhesameasthatofatraditionalbond,whiletheamountofcarbondioxideemittedis
significantlydifferent).Thisisalsothecaseforthebiasedclassificationofcompaniesproducinggreenenergy.Overall,
theirimpactonthevalueofthemetricsissmall,andtherefore,bearinginmindrobustness,internationalbestpracticeand
comparability,correctionsareonlyappliedincaseofclear,materialdistortions.Adisadvantageofthesectoralapproach
tocorporateexposuresisthatthemostcarbon-intensivesectorsmayalsoincludecompaniesthataretryingtoachieve
carbonneutralitythroughnew,innovativetechnologies,whilesectorsclassifiedasnon-carbonintensivemayalsoinclude
companieswithparticularlyhighcarbonintensity.

Forthesectoralclassification,theMNBhasusedtheeconomicsectionsdefinedbyNACERev.2,withinwhich,forthe
BGS,moredetailedindustrycarbonintensitydataarealsoused,weightedbytheshareswithintheportfolio. Theresulting
sectoralGHGintensitydatamaydifferfromotherMNBportfolios(FGSportfolio)forthesameeconomicsections,asthe
moredetailedindustrybreakdownalsodiffersacrossportfolios.TheissuersparticipatingintheBGSarenon-financial
corporations,andthereforethecompositionoftheportfoliodiffersfromthecompositionofthemetricrepresentingthe
Hungariancorporatesector(alleconomicactivitiesexcepthouseholds),whichmayalsoleadtoasignificantdifference
inthevalueofthecarbonintensitymetric.

12Signatorycountriestothe1992unitedNationsFrameworkConventiononClimateChange(uNFCCC)havecommittedtopreparinganannual
nationalGHGemissionsinventory,forwhichtheIntergovernmentalPanelonClimateChange(IPCC)guidelinesprovidetheguidingstandards
(2006IPCCGuidelinesforNationalGreenhouseGasInventories).

13Gütschow,J.;Günther,A.;Pflüger,M.(2021):ThePRIMAP-histnationalhistoricalemissionstimeseriesv2.3.1(1850-2019).zenodo.doi:10.5281/
zenodo.5494497.(Gütschowetal.(2016):ThePRIMAP-histnationalhistoricalemissionstimeseries,EarthSyst.Sci.Data,8,571–603,http://doi.
org/10.5194/essd-8-571-2016)

14ClimateWatch.2022.Washington,DC:WorldResourcesInstitute.https://www.climatewatchdata.org.

https://www.ipcc-nggip.iges.or.jp/public/2006gl/
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Brown share:Theanalysisofbrown(carbon-related)corporateexposuresisimportantforinvestorsbecausethetransition
toacarbonneutraleconomicstructurewillbemostchallengingforcompanieswithhighcarbonintensity,asthesearethe
mostexposedtorisks,bothfromatechnologicalandregulatoryperspective.Toidentifycarbon-intensiveindustries,the
TCFDWorkingGrouprecommendsusingtheGlobalIndustryClassificationStandard(GICS)sectorclassification.According
totheTCFDassessment,theenergyandutilitiesindustries(excludingwaterutilitiesandrenewableenergycompanies)
arethemostcarbon-intensivesectorsandthereforethefinancialexposuretocompaniesoperatinginthesesectors
shouldbeassessed.TheMNBhasusedtheNACERev.2sectorclassificationinsteadoftheGICSclassification,within
whichtheGICScarbon-intensivesectorscanbematchedwithahighdegreeofoverlap.Themetricprovidesasnapshot
oftheproportionofbrownassetsandcanthereforechangedynamicallyastheassetportfoliochanges.Inaddition,the
metricdoesnotassessexposurebasedonthedirectcarbonintensityofissuers,butratheronsectorclassification,thus
providinganindirectpictureofbrownassets.

Energy mix:Asubstantialshiftintheworld’senergymixfromburningfossilfuelstousingrenewableenergysourcesis
neededtomeettheParisAgreement.Onewayofmeasuringtherisksarisingfromthistransitioncouldbetostudythe
energymixofthecountriesissuingsecurities.Themethodologywillhelpinvestorstobetterassesstheexposureofthe
countriesintheirportfoliototherisksassociatedwiththedevelopmentofacarbon-neutralenergysystem.Countries
wheremajorstructuralchangeisrequiredduetothehighshareoffossilfueluseareobviouslymoreexposedtothe
risksassociatedwithtransition.Theenergymixisagoodstartingpointforexaminingthetransitionrisksarisingfrom
thestructuralcharacteristicsoftheenergysupply,butitdoesnotprovideinformationonthelevelofenergysupply,the
capacityrequiredfortransitionandthestrategicplansandmeasuresofthecountrytoaddressclimaterisk,forwhich
furtherforward-lookinganalysisisrequired.

Climate Action Tracker (CAT): Inorder toprovidea forward-lookingassessmentof thetransitionrisksofsovereign
portfolios,theMNBreviewedthecountries’carbonemissionreductiontargets.Estimatescanincludeuncertaintiesand
therangeoftrajectoriescanbewide,butneverthelesstheassessmentcanprovideusefulinformationforassessing
transitionrisksacrossawiderangeofthe investmentuniverse.Futurescenariosforsovereignexposuresofforeign
exchangereserveswerecalculatedonaweightedaveragebasis,basedontheemissionlevelsassignedbytheCATclimate
trajectoriescreatedinthecollaborationoftwoorganisations,theClimateAnalyticsandtheNewClimateInstitute.The
weightsweredeterminedaccordingtotheratiosofthesovereignexposuresincludedintheforeignexchangereserve.

Physical risk:Fortheanalysisofphysicalrisks,themodeloftheexternaldataprovider(427,Moody’sAnalytics)takes
intoaccounttheresultsofsixriskcategories:flood,heatstress,hurricanesandtyphoons,sealevelrise,waterscarcity
(waterstress),andrisksfromwildfires. Withintheriskcategories,anumberofindicatorsarequantifiedthatcapturethe
changeintheexposureoftheentity(countryorcompany)tophysicalrisksovertheforecasthorizon(the2030s).The
scenariousedtopredictphysicalriskisbasedontheGHGtrajectoryRCP8.5adoptedbytheIPCC.Thescoresfortherisk
categoriescorrespondtoapercentilerankorder,i.e.from0to100,where0representsthelowestriskleveland100the
highestriskexposure.Accordingly,physicalriskscoresshowtherelativeriskinessofentitieswithintheuniverseofanalysis
andrisksarenotquantified.Thecurrentphaseofphysicalriskanalysisissuitabletodrawattentiontotheriskiestareas
andentities.However,theanalysisisnotsuitableforcomparingtheresultsofdifferentassetclasses(differentuniverses).

Socio-economicaspectsareaddedtotheanalysisofthephysicalriskofsovereignentities. Theresultsofthephysicalrisk
modelshouldbelinkedtosocio-economicaspects,asitisimportantthatonlygeographicalareasrelevantforeconomic
activityandpopulationareincludedintheanalysis.Inpractice,themodeldoesthisbyassessingtheproportionofthe
country’seconomicactivity(GDP),populationandagriculturalareathatislocatedinareasconsideredtobeatcritical
levelsintermsofphysicalriskcategories.

Mortgage bonds:Formortgagebonds,themainpointofthemethodologyistodeterminetheCO2emissionreductions
achieved.Themethodologyusedismorerefinedcomparedtothe2021report.Therationaleandassumptionsofthe
modelandthebuildingstockdataremainedunchanged.Themodelusedforestimationincludesanumberofsimplifying
assumptions:consequently,duetothehighestimationuncertainty,severalvaluesandscenariosweretestedforanumber
ofparameters.However,whereaspreviouslyweusedtheaverageestimatedemissionfactorsfromtheClim’Footdatabase,
combinedwithbuildingstockdata,inthecurrentreportwehavealsomadeourestimatesusingthePartnershipfor
CarbonAccountingFinancials’dataonemissionfactors.Usingthelattermethod,weestimatedabaselinestockwith
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essentiallyloweremissionsandaloweremissionavoidance.Informationonthereductioninemissionsachievedthrough
thepurchaseofmortgagebondsaspartofthegreenmortgagebondpurchaseprogrammewasusedfromthemortgage
banks’mandatoryimpactreports.TheemissionsreductionsquantifiedineachreportareweightedbytheMNB’sholdings
heldattheendof2022.
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