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TransportSectorin]Mongolia:

It'sCurrentStatusandLongTermHighwayDevelopmentProgram

B.MANDUUL ＊,Y.AKATSUKA ＊＊,T.SAWAI ＊＊＊

I.Introduction

Thispaperfirstpresentsoverviewofthegeographic,social,politicaland

economicbackgroundofMongoliawhichistobefollowedbytheoverallMon-

goliantransportsectorinbriefandairandrailwaysub-sectors.Thenpresentedare

roadtransportsub-sectorsandfurtherthelongtermhighwaydevelopmentprogram,

knownas “MillenniumRoadProject",willbeintroducedwhichhasbeenrecentlyratifiedbyParliamentforstrengtheningthetransportsectoraimingatfurthersocio-economicdevelopmentofMongolia.

II.GeographicandSocialBackground

LocatedinCentralAsia,MongolialiesbetweenRussiainthenorthandthe

People'sRepublicofChina(PRO)intheeast.westandsouth.Withatotalarea

of1,564thousandsqkm,MongoliaisthefifthlargestcountryinAsiaandthe

seventeenthintheworld.Mongoliais.onaverage.1,580mabovesealevel.The

YellowSea,whichismorethan700kmfromitseasternborder.istheclosestaccess

tooceanshipping(MapI).Incontrasttoitshugelandmass ，thepopulationofMongoliaissmall(2.41millionin2000),andpopulationgrowthrateislow(1.4percentperannum)

。KeyfeaturesofMongolia'sclimateinclude:(i)sharpvariationsintemperaturenotonlyduringtheseasonsoftheyearbutalsoduringtheday

；(ii)constant,highatmosphericpressure

；and(iii)lowhumidity.Theaverageyearlytemperatureisbelowthefreezingpointovermuchofitsterritory,exceptfortheeasternand
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southernregions,whichhaveayearlyaveragetemperatureof ＋4C'.Mongolia'smountainousterrainplaysamajorroleindeterminingclimaticconditions.Therearegrazinglandswithlush,grassygrowthsandforestsonthewindwardslopesofthemountains,whichreceivesubstantialmoisture,upto400millimeters(mm)ofprecipitationperyear.AlargepartofSouthernMongoliareceivesonly100to200mmofprecipitation

。ThecapitalcityofUlaanbaatarisinthenorthcentralpartofthecountryandaccountsfor25percentofthecountry'spopulation.TheothermajorurbancentersareDarkhan,ErdenetandChoibalsan,allofthemarelocatedinthenorth.Therestofthecountryislargelypastoral.withanimalhusbandry(sheep,goats,cattle,camelsandhorses)beingthemaineconomicactivity

。Thecountryisdividedinto22administrativeunitsincludingUlaanbaatar(UB),thecapitalcityand21provincesknownasaimagsinMongolianLanguage

。ThemainethnicgroupisKhalkhaMongol(80percent).Kazakhs,inthewesternpartofthecountry,arethelargestethnicminoritygroup(5percent).DurbetandBuryatMongolsareothersignificantcommunities

。ThelinguafrancaisMongolian,whichusestheCyrillicscript.Aspartoftheculturalrevivalprocessthathasaccompaniedrecentpoliticalandeconomicdevel-opments,theGovernmenthasdecidedtoreverttothetraditionalscript.ThepracticeofLamaistBuddhism,whichwasdormantunderthesocialistregime.hasbeenrevivedrecently

。Mongoliawascharacterizedbyafeudal,nomadicandagrariansocietyuntiltheearly1920s.TwofeaturesofthesociallifeinMongoliaarestriking.First,thereisavastdifferencebetweenthelivingconditionsandfacilitiesavailableintheurbanareas,notablyUlaanbaatar,andintheruralpasturelandsacrossthewideexpanseofthesteppes.0nthesteppes,thelifeinthefelt-coveredtentsofnomadicherds-man,transportmodeshavebeenmainlythehorseandthecameluntilrecentlyandeatinghabits(mainlyameatandmilkbaseddiet)havenotchangedduringthelastseveralcenturies.Butrecently,someevidenceofruraldevelopmentistobeseen

。Mongoliaisalandofnumerouslakes.Mostoflakesaresituatedrelativelyhighabovesealevelinthenorthwest.Thelakesdifferinsize,originandsalinity.Themajorlakesinclude:(i)theUvs,thelargestsalinelakewithoutanoutlet.havinganareaof3,350sqkm

；and(ii)theKhovsgoi,thelargest(2,620sqkm)anddeepest(238m)freshwaterlakeinMongolia,whichisfilledbytheflowof46rivers.Largenonsalinelakesaregenerallyrichinfish.whilesalinelakesaresourcesof
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tablesalt,sodiumsulfateandsoda.

III.NaturalResources

Geologicalexplorationshaveidentifiedmorethan80typesofmineraloresin

Mongolia.Themostimportantofwhichiscoalandlignite.oiland011shale,iron

ore,oresofnonferrousraremetalsandfluorite.Largedepositsofgraphiteand

constructionmaterials(marble,gypsum,limestone,granite,mineraldyes,quartz

sandsandothers)havealsobeendiscovered.

IntermsofvolumeandvarietyofmineralresourcesMongoliaranksamong

Asia'spotentiallyrichestcountries.Howevertheviabilityofdevelopingmuchof

thisnaturalwealthisyettobeclearlyestablished 。SeveralmajorriversofAsiahavetheirorigininMongoliaincludingtheYenisei,theIrtyshandtheSelenge.Mostriversflowthroughmountainousterrainwithsteeplyslopingbedsandrapidcurrents.Becauseofthemountainousterrain,thereisagreatpotentialforthedevelopmentofhydropowerinthenorth.Theprincipalsourcesofwaterfortheriversofthisregionarerains

；meltwatersmakeuponly15-20percentoftheyearlyrunoff.Tothesouth,theshallowwatercoursesoftheGobiarefedalmostexclusivelybysubterraneanwater.Manyriversareusedassourcesofwaterforlivestockandfortheirrigationoffieldsandpastures.

IV 。CurrentEconomicProfileThemainindustryislivestockandcrop.Mostofruralhouseholdswithprivatecattiesareengagedinlivestockproductionwholeyearandearnincomefortheirlivesfromitsproducts.Maingrainsofcropproductionarecereals,potatoes,vegetablesandfodder.Individualsandenterprisesthatareengagedincropproduc-tionearnincomebysupplyingthecroptoenterprisesoffoodproducts

。Centralizationoftheindustryandpopulationandunsastisfactoryprovisionofsocialandeconomicinfrastructureswhichhavebeeninheritedfromtheformerregimeofcentrallycontrolledsocialisteconomyhasbroughtcertaindificultiestothepopulationintheremoteareasandgobiregionsduringthecurrenttransitionalperiodtomarketeconomy.Accordingtothestatisticalsurveyasof1999,therewasriseof10%inall-itemconsumerpriceswiththehighestrateof27.4

％intransportandcommunicationsectormainlybecauseoflong-distancefromthemarketand
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poorroadconditions.In1999theoutputoflivestockproductionamountedto43

milliontugrug(tug),12%increasecomparedwiththepreviousyear,withthe

numberoflivestockreaching33.6thousand.Comparedwiththepreviousyear,the

1999cropoutputdeclinedby6.6%mainlybecauseofhotsummer 。Theindustrialsectorproduced491billiontugworthofproductsin1999andthesectoralvalueaddedwas19.7%ofGDP.Industrialoutputincreasedby1.3

％in1999,comparedwiththepreviousyear,mainlybcauseoffavourableperfc:>rmanceofminingsectorwhichconsistsofcoal.petroleumandnaturalgas.metalores.andquarry.Alsoincludedintheindustrialsectoraremanufactureoffoodproductsandbeverages,textiles,apparel,tanninganddressingofleather,woodsandwoodenproducts,chemicalsandchemicalproducts,rubberproducts.non-metalicproducts,furniture,andelectricityandthermalenergygeneration.In1999theoutputofindustrialproductsconsistedof;miningofmetalores43

％,manufactureoffoodproducts12

％,manufactureoftextilesandapparel9%,electricityandthermalenergygeneration18%,miningofcoalandothers11%,andotherindustrialproducts7

％.In1999thevolumeoftheexternaltradereachedto871millionusdollar,withe

χports358milliondollarsandimport513milliondollars.Tradedeficitwas154.5milliondollars,decreasedby3.6milliondollarscomparedwiththepreviousyear.Mainexportcommoditiesconsistofcopper,molybdenium,flour-spar.coal,cement,timber,sawnwood,camelwool,goatdown,cattlehide,horseskin,sheepandgoatskin,bonedust

，knittedgoods,qualifiedsteel,leather.chevrette ・leatherclothes,carpets,woolenfabrics,woolenblankets.marmotskins.wheat.vodka,meat,andintestine.Mongoliae

χportsitsproductsto26countriesofwhichmaintradepartnersarePRC,UnitedStates,RussianFederation,SouthKorea,Italy,UnitedKingdom,andJapan.

V.TransportSector

Whiletransportsectorconsistsofthreemodes: （i）airtransport, （ii）railtransportand

（iii）roadtransport,inthischapteranoverviewoftransportsectorexceptingroadtransportisintroduced.Roadtransportisreviewedinmoredetailinthefollowingchapter.MinistryofInfrastructure

（MOI ）,GovernmentofMongoliaplaysadominantroleinthestewardshipoftransportsectorandpolicymakingbody.Itsorganiza-tionchartisgiveninFigure1.Asshown.theRoads-Transport-Information-
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CommunicationsTourismPolicyandCoordinationDepartmentconductsstrategic

planningandpolicydevelopmentforallmodesoftransportincludingroads.The

MTZ,MongolianRailways,isadministeredthroughtheRailwaysAdministrative

Department.TheCivilAviationDepartmentadministersMIAT,theMongolian

nationalairlinesandairports.TheTransportdepartmentenforcestheregulationof

roadtransportandrivertransport.TheDepartmentofRoadsadministerstheState

Roadsnetwork.

Figurel:OrganizationChartofMinistryofInfrastructure

5.1Pre-transitionalPeriod

Whenthecountrysteppedintothetransitionaleconomy,thedevelopmentof

adequatetransportinfrastructurewasurgentlyrequiredforsustainedsocialprogress

andeconomicdevelopment,particularlyinviewofMongolia'slargee χpanseandthewidegeographicaldispersionofitsnaturalresourcesandpopulation.Thisisstillacomplextasktobeaccomplished.Between1960and1986,thetransportsectorconsistentlygrewfasterthanrealNationalMaterialProduct(NMP).Conse-quently,transport'scontributiontoNMPincreasedfrom5.9percentin1960to10.4percentin1986.Since1986,thetransportsectorgrewmoreslowlyand,inrealterms,itcontractedinboth1989and1990.Asaresult,in1990thetransportsectoraccountedfor9.1percentofNMP.
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Ulaanbaatar,thecapital,isthemaingeneratoroftraffic ；thecorridornorthtotheRussianborderhasbeenthemostintensivelyused.Darkhan,thesecondlargestcity,isabouthalfwayalongthiscorridor,atthejunctionwithabranchroadtothe

westthatservesthethirdlargestcity,Erdenet.Thesethreeciti reecitiesaccountedfor

about35percentofthepopulationandmostindustrialactivitythroughout1980s
・Populationdensitiesintherestofthecountrywereandstillareverylow.averaginglessthanonepersonpersqkm.Outsidethismaincorridoranditse

χtensiontothesouthernborderwithPRCthetransportnetworkhasbeenrudimentary,comprisinglowstandardroads,somenavigablerivers,andonerailline

。Between1980and1989,totalfreightincreasedfromalittleunder5billionto8.1billionton-km,equivalenttoanaverageannualgrowthrateof5.5percent.Therewassteadygrowthfrom1980to1986.Duringthelate1980s,performancewaserratic,withdeclinesin1987and1989.Therailwayisthedominantmodeintermsoffreighttransport,accountingfornearlythreequartersofthetotalin1989.Roadtransportaccountedf(:)rmostoftheremainder.Onlyasmallproportionoffreightwastransportedbyair

。Thetransportmodeshavebeengrowingatdifferentrates.Between1980and1989,airwasthemostdynamicfreighttransportmode,growingat9.2percentperannumfollowedbyrailat6.3percentperannum.Growthwasslowerforroads(3.0percent).Inadditiontotheformal,mechanizedtransportmodes.theinformaltransportsectorusinganimalpower(mostlyhorsesandcamels)playsanimportantroleinMongolia.Between1980and1989,passengertransportincreasedatanaverageannualgrowthrateof8.5percentfromonebillionto2.1billionpassenger-km.Incontrasttofreighttransport,passengertransportgrewsteadilythroughoutthe1980s.In1989,theroadmodeaccountedfor46percentofthetotal,railfor28andairfor27percent.Aswasthecaseoffreight,airtransportwasthemostrapidlygrowingmodeduringthe1980s(11.5percentperannum).Duringthisperiod,therailandroadmodesgrewataverageannualratesof7.7and7.5percent,respectively.andothermajorcenters.In1990airtransportcarried10,913tonsofgoods,ofwhich3,443tonsweremail,2,189tonsbaggageand5,281tonsfreight.TheairportinfrastructureinMongoliaincludes20airports(Map2).ThelargestairportisinUlaanbaatar,whichistheonlyairportcapableofaccommodatingthelargeaircraftusedininternationalflights.Becauseoftheproximityofhighhills,theUlaanbaatarAirporthasaonedirectionrunway.Mostoftheaimagcentershaverudimentary
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airports.Ofthe19 “irportsotherthanUlaanbaatar,four （Choibalsan,Murun,Bayankhongor,Khovd

）haveasphaltrunwayswhichcanaccommodateYAK-42planes.Theremaining15haveearthrunwayscapableofaccommodatingAN-24planes,manyofwhichtheGovernmentplanstoupgrade

。TherailwayinMongoliaplayimportantroleintheeconomy.particularlyfo

「long-distancetransport.Therailwayserveseighturbancenters.TheMongolianRailwayhasaroutelengthof1,815kmfromZamin-UudontheChineseborderthroughUlaanbaatartoSukhbaatarontheRussianborder,withmajorbranchlinestotheindustrialcoppercenterofErdenetandtocoalminingareassuchasBaganuur,SharingolandNalaikh.AseparatelinelinksChoibalsantoEreentsavontheRussianborder(Map3).Duringthe1980sthelengthofthesystemincreasedby468kmfrom1,347kmin1980to1,815kmin1989.Mongoliaislinkedbyrailtothreeports:

（i）LeningradforEuropeantrade ；(ii）NakhodkainRussiaforPacificOceantrade

；and （iii）TianjininPRCforPacificOceantrade.TheTrans-SiberianroutethroughRussiahasrecentlyencounteredproblemsanditscostsarehigh.InternalproblemsinRussiaresultedinshipmentstakingthreemonthsormorebetweenMongoliaandEurope,andsometimesgettinglost.FreightcostsSI

，800perTEU.TheroutenorthandeasttoVladivostokorNakhodka,over2,000kmaway.alsotooksomethreemonths.TheroutesouthacrossPRCismuchshorter,1,400kmfromthebordertotheportofTianjin,butwaslittleuseduntilrecently.MongolianRailwayislinkedwiththeRussianandPRCrailwaysystems.Gradientsupto2percentandmanybendslimittrainweightandspeed.TheMongolian/Russianrailwaygaugeis1,520mmandthePRCgaugeis1,435mm.Thus,thereisagaugechangeatthePRC/Mongolianborder.ThedistancetoTianjinisconsiderablyshorterthanthedistancetoNakhodka,whichhastheadditionaldisadvantageoficeduringthewintermonths.Itismorecost-effectivetoshipmorecargoviaTianjin.Duringtheperiodofadministeredpricesinthe1980s,theMongolianRailwayachievedanacceptableleveloffinancialperformance.Theworkingratiorangedfrom34.9to46.4percent.Theworkingratiorosesharplyin1986whenfuelcoststripled.Freightrevenueperton-kmandrevenueperpassenger-kmremainedapproximatelyconstantinthe1980s,whichimpliesthattariffswerenotsignificantlyalteredduringthisperiod.Since1989,thefinancialpositionoftherailwayhasdeteriorated.Threefactorshavecontributedtothisdecline:

（i）fallingtraffic；



252 JournalofRegionalDevelopmentStudies(2002)

(ii)increasingoperatingcosts ；and(iii)DecreeNo.20,whichincreasedoperatingcostsby80percentbutraisedtariffsbyonly44.5percent.Therecentdeteriorationofthefinancialperformanceoftherailwayisamatterofconcern.

5.2TransportSectorinTransitionalPeriod

Transportsectorhasbeenaffectedveryseriouslybythedownturntrendsofthe

Mongolianeconomyduringthetransitionalperiodfromthecontrolledeconomyto

themarketeconomy.Annualgrossfreighttrafficvolumedeclinedto2.3billion

ton-kmin1994from8.0billionton-kmin1989.Whileitisnowonitsupward

trends,itisstillonalevelof4.4billionton-kmin2000.Ifevaluatedonthereal

termsofweightbasis.theadverseimpactsofthenationaleconomyhasbeenmore

severelydemonstrated,itdeclinedfrom62,000tonsin1989to8,400tonsin1997.

Asevaluatedontheton-kmbasis,itisconsideredonitsupwardtrendbutitisyet

onaverylowlevelof10,600tonsin2000.(refertoFigure2.)

RailwayisthemostimportanttransportmodeinMongolia,occupying97

percentoftheentirefreighttrafficvolumeintheton-kmbasisasshowninFigure
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3,reflectingtheparticularstructureofMongolianeconomy.

Beforetransitionalperiod,railwaytransportdemonstratedtheimportantrole

withroadtransport,asallocatedintheframeworkofthecentrallycontrolled

economyofSovietUnion.However,sincewhentheSovietUniondisintegrated

intonewlyborneindependentcountries けheentireeconomicsystemsoftheformerSovietUnionincludingMongoliahavecollapsedandtransportdemandwasrapidlydecreasedconsequently.Also,thishasbroughtthestructuralchangeofrailwaytransport.Althoughshareoflocaltransport(mainlycoal)was74percentin1995,ithasdecreasedby65percent,in2000.Itrelatesthegrowthofinternationaltransport(Figure5).NewperspectiveshavedevelopedfortheMongolianRailwayssincewhencargotransferfacilitieswerecompletedattheborderstationZamin-UudontheMongoliasidebetweenMongoliaandPRC.Suchfacilitieshavebeenacutelyneededtoovercometheextremelytime-consumingtransferoftransitcargoesarisingfromsubstantialrailgaugedifferencebetweentheMongolianrailwayswithRussiangaugeandtheChineserailwayswithstandardgauge.ThetransferfacilitieswerecompletedundertheJapan'sofficialdevelopmentaidin1995.ThenewcargotransferfacilitieshaveremovedawaythephysicalbottlenecksforthetransitcargoesandbroughtanyearlyincreasingtrendfortheMongolianrailways.Inparticular.thecross-borderfreighttrafficshaveachievedremarkablyhighrecordsbothin1999and2000(Figure4)._MajorityofthetransitcargoesarelogsimportedbyChinafromSiberia.Thecross-bordertrafficlevelhasbeenhigherthanthehighestlevelachievedbeforethetransitionalperiod.

Airtransportofinternationalpassengershasbeensteadilyincreasinginrecent

years.Whilethetrafficlevelofinternationalpassengerswereonthelevelof70,000

Sources:MongolianStatisticalYearbook1996,1999,2000

Figure4.StructureChangeofRailwayTransport
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personsduringtheearly1990s,itreachedto80,000personlevelin1996,andfurther

toH7,000personsin2000.TheMongoliannationalairlineshaveprovided

periodicaltransportservicestoMoscow,Novosibirsk,IrkutskandUlaan-Udein

Russia ；toBeijingandFufuhotoinChina ；toSeoulinKorea ；toOsakainJapanandsomeothercapitalsinAsiancountries.Inaddition,theperiodicalairtrans-portserviceshavebeenprovidedwithGermany,TurkeyandmostoftheCentralAsiancountries.Theair-routebetweenBeijingandUlaanbaataristhemostpopularamongtheinternationalpassengerstoandfromMongoliainrecentyears.Asfortheairfreighttransport,whileitrecorded13,133tonsin1989,itsubstantiallydeclinedto4,368tonsin1991,tobefollowedby2,662tonsin1995.Sincethenitisonthislowlevelasdemonstratedby2,877trecordof2000.

VI.RoadTransport

In1989roadtransportaccountedforonequarteroftotalfreightton-kmand45.

5percentofpassenger-km.Intermsofvolume,45.1milliontonsoffreightwere

carriedbyroadin1989,morethandoublethevolumecarriedin1980.In1989,238

millionpassengerstraveledbyroad,aboutdoublethe1980figure.Throughout

1980stheStateRoadandTransportDepartmentwasresponsibleforpolicyformula-

tion,planning,transportcoordination,approvalofinvestmentandallocationof

foreignexchangeamongmodes.TheDepartmenthadtwosubsidiaries.whichwere

responsibleforvehiclerepairfactoriesandroadtransport.Thesetwounitswere

financiallyself-・sufficientbuttheDepartmentapprovedandprovidedthenecessaryfundsforinvestment.Previously,investmentwasfinancedbyloansfromthe
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USSR,butimmediatelyafterthecollapseoftheUSSR,thesefundshadceasedand

theyfacedanacuteshortageoffundsforinfrastructureinvestmentandtheimporta-

tionofvehicles.sparepartsandfuel.Therewerefiveagenciesresponsiblefor

inter-urbanpassengerandfreighttransport.Theseasonalanddirectionalimbal-

anceoftraffic.with70percentoffreightbeingdistributedfromUlaanbaatarand

mostoftherestgoingtoUlaanbaatar,increasedtransportcosts.especiallyforlong

distances.Eachaimaghaditsowntransportcompanyforshorterdistancesand

theirprivatizationisplannedinthenearfuture.Tariffswereofficiallyset ；withthecitytariffcoveringonly80percentofcosts

。Whilelongdistancetransportcompaniesprobablywereanticipatedtoremainundergovernmentownershipfortheforeseeablefuture,aimagtransportenterprisesweredividedintosmallerunitstofacilitateprivatization.Asof1990therewereabout80companieswith200-500vehicleseachandmanysmallerones,with50-200vehicles.Inall,70percentofthecompanieshadtheirownrepairshops.Tariffshadtobeliberalizedinordertomakeprivatizationsuccessful,andexcessivesubsidiesweretobeabolishedfornon-privatizedenterprises.Freighttransportbytruckssubstantiallydeclinedfrom45.1milliontonsin1989to1.48milliontonsin2000,beingadverselyaffectedbydisintegrationoftheformersystemsofcontrolledeconomyinSovietUnion.Suchdisastroussituation

r
u
i
E

50000

40000

30000

20000

10000

0

♂／≠≠～寸汐芦屋～♂♂

Sources:MongolianStatistica】Yearbook1996,1999,2000Figure6.RoadTransportVolume,1989-2000

inroadtransportsectorreflectsrapiddeclineinimportsofpetroleum,spareparts.

foodsandothersfromRussia,andfurtherdeclineinavailabilityofmovabletrucks.

Reductionofdemandsforconstructionmaterialsandcapitalgoodsduetothe

currentlydepressingeconomyhasalsoseveredthesituation(Figure6) 。ThenumbersofvehiclesregisteredinMongoliaduring1995-2000aregiveninTable1.Asshown.thenumberofregisteredvehicleshasincreasedfrom56,000in
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1995to82,000in2000,registeringanaverageannualgrowthrateof8%.The

passengervehiclescomprisinglightvehiclesandbusesrecordedatwo-digitgrowth

ratewhilethenumberoftrucksremainedsame.Itcouldbeduetothedeclining

economyduringtheperiod.whilepassengermobilityincreased.Halfthevehicles

areeitherJeepsorcars,whilebusesaccountonlyfor7 ％ofthevehiclesregistered
・Remainingaretrucksandothervehicles.Table1.GrowthinRegisteredVehicles

Year
NumberofVehiclesonRegister

LightVehicles Buses Trucks others Total

1995 23,975 2,790 25,198 4,465 56,428

1996 30,001 3,784 26,877 4,358 65,020

1997 35,578 3.982 26,473 4,055 70,088

1998 37,795 4,579 25,473 3,643 71,490

1999 39,921 6,012 25,049 3,858 74,840

2000 44,051 8,548 24,671 4,423 81,693

Source:DepartmentofRoads

VII.RoadSystem

7.1Condition

TheroadsysteminMongoliaisnotwelldeveloped.particularlyinviewofthe

country'slargesizewithanaverageroaddensityof27mpersqkm(Map4).The

totalroadnetworkis200,000km.Andthemostofroadconsistsofdirttrack.

Thepubliclymaintainedroadnetworkcomprises42,418kmofwhich8,942kmis

classifiedasnational/provincial/secondaryroadsand33,476kmastertiaryroads.

Ofthis,only1,247kmwaspavedin1990,anincreasefrom712kmin1980.While

theroadnetworkdoesnotincludeanytunnels,therearesi χmajor(over150m)reinforcedconcretebridges.twoofwhich(KherulanTobchoo,RiverEgiing)requiremajorrepair.Design,whichisundertakenbytheRoadandBridgeDesignInsti-tute,followsUSSRstandards.Thenumberofpeopleemployedinroadconstrue-tionandmaintenanceincreasedfrom3,170in1986to4,240in1990.

Thegovernment'sstatisticsarenotconsistentontheroutelengthofroads,

dependingonthepublications.Thetotallengthamountsreportedlytoapproxi-

mately150,000km.includingnaturaltracksfrequentlyusedbyhorse-riddentrav-
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Improvedautoroadlengthdatarapidlydecreasedbetween1991to1992.Thereasonwasnotclear

Sources:MongolianStatisticalYearbook1996,1999,2000

Figure7.Roadlength

elersandautomobiles.Thetotalextensionoftheroadsappropriatelydesignedfor

automobiletrafficsamountsto3,500km.ofwhich1,500kmarepavedeitherby

concreteorasphalt(Figure7).

7.2RoadDevelopment

Duringthelastdecade,internationalfundingagenciessuchasWorldBank

(WB)andAsianDevelopmentBank(ADB)havecontributedsignificantlytothe

developmentofroadsectorinthecountry.Thesupportcameinitiallyintheform

oftechnicalassisstanceforvariousstudiesincludingtheonesforinstitutional

strengtheningandlatertheformofloans/grantsforconstructionofnewroadsand

rehabilitationofe χistingroads.RecentlyagencieslikeKuwaitfundJapaneseInternationalCooperationAgency(JICA)havealsocomeforwardandareprovid-ingsupportforroadconstructionandmaintenance.Thestatusofrecentlycomplet-edandongoingroadprojectsisgivenbelow:Table2.StatusofRecentandCurrentRoadProjectsinMongolia

Road
Length
(km)

Feasibility
Funding
Agency

Implementation
FundingAgency

Status

MaintenanceandImprovementof
Nalaikh-Baganuur(uptoErdene ）Road

40 JICA GovernmentofJapan Completed

PeriodicmaintenanceofUlaanbaatar-
Darkhan-AltanbulagRoad

345 ADB ADB Completed

RehabitationandImprovementof
Darkhan-ErdenetRoad

180 ADB KuwaitFund Ongoing
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Road
Length
(km)

Feasibility
Funding
Agency

Implementation
FundingAgency

Status

ImprovementofKharakhorin-Tsetserleg-
TosontsengelGravelRoad

50 RoadFund WB Ongoing

ImprovementofArvaikheer-Khovdshort

sectionsGravelRoad
18 RoadFund WB

Workaward
stage

MaintenaceofErdenesant-Arvaikheer
Road

200 RoadFund WB Ongoing

ConstructionofNalaikh-MaantChoir
Road

200 ADB ADB
Workaward
stage

ImprovementofNogoonDov-
MandalgobigravelRoad

36 USAID USAID Completed

UlaanbaatarRoadImprovementproject 8.4 JICA GovernmentofJapan Ongoing

Total 1076.4

Source:DepartmentofRoads

7.3RoadDepartment(GovernmentImplementationAgency)

TheroadagencyistheDepartmentofRoads(DOR),whichwasoriginally

foundedin1929whileitsfunctionsandorganizationalstructuresaredifferentfrom

thecurrentstatus,withthemainresponsibilitiestomaintainexistingroadsand

bridges,toconstructnewones,andtodevelopnationalhumanresourcesintheroad

andtransportsector.Overthepast72yearssincetheestablishmentofthefirst

Roadorganization,atotalnetworkof49250kmhasbeendevelopedofwhich171L

7kmispaved,with1877.1kmsurfacedwithgraveland1923.6kmwiththe

improvedearth(oratotalof5515.6kmofengineeredroads).Inaddition666

bridgesor27101.4metersofconcreteandwoodenbridgeswereconstructed.

ThelegislativebasisfortheDORtofunctionasaGovernmentImplementing

Agencyisdefinedbythenational “LawofRoad"ratifiedin1998.TheDepart-mentdevelopsandoperatesthestateroadnetwork,providesroadconstructionandmaintenancecompanieswithprofessionalmanagementandcoordinationservicesandisresponsiblefortechnicalsupervisionoverroadandbridgeconstructionworks.Inotherwords,theDepartmentisresponsiblefortheoverallimplementa-tionofMongolia'sroadnetworkdevelopmentstrategy

。Forroadtransport,amajorobjectiveoftheGovernmentistointroducemoderntechnologyandmorefuel-efficientvehicles.Theobjectivesforroadinfrastructurearetoexpandthepavedroadnetworkasjustifiedbyeconomicanalysis.first
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concentratingonthoselinksthathavethehighesteconomicreturn.Inadditionto

expandingtheexistingroadnetwork,considerationisgiventoimprovingroad

connectionstoRussiaandPRCbyconstructionoftheMongolianportionofthe

AsianHighway,althoughthis,primafacie,appearstohavealoweconomicreturn.

7.4RoadDevelopmentfund

ThemainsourceoffinancingfortheroadsectoristheRoadFund,established

in1991andadministeredbyDOR.PriortoJune1995,a13percenttaxonthe

retailsaleofgasolineanddieselfuelproductswascollectedbythestate-owned

petroleumcompany,NeftImportConcern,anditsproceedsweremeanttobe

transferredtoDORforcreditingtotheRoadFund.Becauselegalandadministra-

tionarrangementsbetweenDORandNeftImportConcernwerenotwelldefined,

thetaxproceedswerenotfullytransferred,resultinginashortfallintheroad

maintenancebudget.ToaddresstheconcernsraisedbytheBankandrectifythe

situation,theActonTaxationonGasolineandDieselwasapprovedbyParliament

inJune1995,itclarifiedthelegalobligationoftheMinistryofFinancetocollect

thegasolineanddieseltax.andpasstheproceedsontoDOR.Asaresultofthis

Act,RoadFundrevenueincreasedfromTug2.9billionin1995toTug4.1billion

in1996,Tug4.3billionin1997,Tug4.8billionin1998,andTugllbillionin2001 ・Thefundsf(:)rthedevelopmentofstateroadsandbridgesarecollectedintoMongolia'sRoadFundwhichisallocatedforvariousstateroadprojects.Since1992,over20roaddevelopmentprojectswereimplementedwithintheRoadSectorunderLoans,TechnicalAssistanceandGrantaidsreceivedfromvarioussourcessuchastheWorldBank,AsianDevelopmentBank,EuropeanUnion,JapaneseGovernmentandKuwaitFundforArabicDevelopment.

VIII.MillenniumRoadProject

8.1Overview

InMongolia,themaintransportcorridorconsistsofthenorthtosouthrailway

lineandroad,SukhbaatarontheRussianboardertoZamin-UudontheChinese

boarderthroughUlaanbaatarover1815km,withratherminorbranchlines,inspite

ofthehugeeasttowestexpanseofthecountryover2,400km.Inotherwords.

Mongoliahaslackedaneasttowesttransportcorridor,horizontalarterialtransport

system.
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lfsuchahorizontaltransportsystemistobedevelopedwithaviewto

providingthenation'spopulationscatteredsparselyalloverthecountrywith

administrative,socialandeconomicservices,primafacie,aroadtransportsystemis

themostsuitablesolution.Ashorizontalarterialroadhasneverbeendevelopedin

Mongolia,itisnowconsideredurgentlyneededforimprovinglivingstandardofthe

regionalpopulationbyconnectingremoteaimagswithroadsanddeveloping

reliableroadtransportsystems,thusfacilitatingprovisionfortheconsumerswith

dailynecessitiesandservices.

Withthisinview,theGovernmentinitiatedandprepared “MillenniumRoadProject"whichisstrategicallyimportantforacceleratingsocio-economicandregionaldevelopmentofthecountryandforimprovementofinternationalrelationswithneighbouringcountriesandtheprojectwasapprovedbytheParliamentonJanuary25,2001.TheMillenniumRoadProjectisintendedtoprovidehorizontalarterialtransportinfrastructureforbalancedsocio-economicdevelopmentofthestateandfurtherplannedtobelinkedwithfiveverticalarterialroadswhichareessentialforsocio-economicdevelopmentoflocalcommunitiesscatterredintheareasremotelylocatedfromthecapitalregionasshowninMap5.InMongolia,77

％ofthepopulation,72 ％ofthecentralprovinces,52 ％ofthelivestockareexistingalongthehorizontalandverticalarterialroads.Alsolargedepositsofnaturalresourcesaremainlylocatedinthevicinityofthehorizontalandverticalarterialroads.AndthereforetheMilleniumRoadProjectisexpectedtopromotesocio-economicdevelopmentofthecountrybyprovidingeasyaccessestothemajorityofthepopulationandnaturalresources.Besides,theProjectisanticipatedtoinducetourismindustriessincemostattractivesightseeingspotsandhistoricalheritagesarelocatedalongtheroads.Consequently,thedevelopmentofthehorizontalandverticalarterialroadswillprovidethepopulationwithbetteropportunitiesforparticipatinginthestate'ssocial,economicandindustrialactiv-itiesforfurtherdevelopment

。InthelocalcommunitieslocatedinthevicinityoftheinternationalborderswithRussiaandPRC,constructionofthehorizontalandverticalarterialroadnetworkswillprovidethecommunitieswithmoreopportunitiestoenhancetrans-portoftransitcargoesoriginatedfrom/destinedtotheneighbouringcountriesandcommunicationswiththeforeignmarketsbeingconnectedtotheinternationalroadnetwork.Withthebackgroundasmentionedabove.theGovernmenthasdecidedto
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implementthe “MillenniumRoadProject"designatingitasoneofthemostimpor-tantnationaltargetsforallthepopulationofthecountryandmobilizingdomesticresourcesandworkforcesandsolicitingsupportsoftheinternationalfinancialorganisationsandforeigninvestors.In1994,theMasterPlanforthenationalroaddevelopmentwasapproved,andin2001,theParliamentandtheGovernmentmadeasignificantresolutiontodevelopthe

“MillenniumRoadProject".TheProjectinvolvesthecreationofthestatehorizontalarterialroadfornationaleconomicandsocialdevelopment.andverticalarterialroadsforsocialinfrastructuredevelopment.

8.2LegalFrameworksofMillenniumRoadProject

Totallengthofthehorizontalarterialroadamountsto2,249km,ofwhich500

kmroadfromtheStateborderisaffectedbytheProject.Havingthehighsocio-

economicandstrategicpriority.improvementofwesternandeasternlinksofthe

horizontalarterialmainroadwasincludedin:

①

②

③

④

⑤

⑥

RoadDevelopmentMasterPlanofMongolia

GovernmentActionProgram ＊OrderlHofPrimeMinisterofMongoliaof1997concerningtheintensifica-tionofnaturalresourceutilizationoftheEasternregionaccordingtothemaindirectiontodevelopsocietyandeconomyofMongoliaFreeMarketEconomy

DevelopmentProjectintheNorthEastAsia “Tumengol(Tumenriver)Project"

SustainableDevelopmentProgramofMongoliainthe21stCentury

RoadDevelopmentPlanofDepartmentofRoadsfor5years

WorldBankLoanAgreement

8.3TheProjectCorridor

Theprojectroadmainlypassesthroughsteppeandrollingmixedterrain(70 ％oflength)andtheremainingthroughflat-steppesandrolling/mountainousterrain.Landuseispredominantlygrazing(95

％ofroadlength).Forest-useislocalandaccountsforlessthan2

％ofprojectroadlength.Theroadispassingbyagricul-turelandsonlyalong1%ofitslength.Theprojectroad.includingalternativealignmentsisdirectlypassingthroughaimagcentersOlgiiandKhovdinthewest.TsetserleginthecenterandUndurkhaanandChoibalsanintheeast,besidescapitalcityUlaanbaatar.Besidessandandgravel.storiessuchasgraniteanddioriteareobtainableinthewest,basalt,graniteanddioriteinthecentralpartsandgraniteandporphyryintheeast.Mostofroadsectionsprimarilyhaveclay-sandmixedsoils



MANDUUL&AKATSUKA&SAWAI:TransportSectorinMongolia:I
t'sCurrentStatusandLongTermHighwayDevelopmentProgram 265

withgravelonthesurface.Theexceptionsareclay-gravelmixedsoilsinBayan

Olgiiaimag ，sandyonsoilsoneithersideofZavkhanRiverandclayeysoilsontheeasternsteppes.Theunhealthycombinationofsoftsoils(withandwithoutboul-ders)andmarshystrata(withdrainageproblems)isobservedinafewshortstretches.Astheprojectroadalignmentispassingthroughthreemountainrangesviz.Altai,KhangaiandKhentii,therearequiteanumberofpasssections.withvaryingdegreesofcomplexity.Someofthesearequitesteepsections(5to15%gradients)andafewalsohavebothdrainagecomplexitiesandpoorsoilconditions.TheprojectroadcrossesmanyofthebigriversinMongoliaincludingKhovdandZavkhaninwest,Ider,Hanui,OrkhonandTuul(andmanyothertributariestoSelenge)inthecenterandKherlenandKhalkhintheeast.Theprojectroadispassingbynearly50lakes.outofwhichfivearebigandfamousforscenicbeauty

・Thegroundwatertableisintherangeof2.5mto3.0malongtheprojectroad.duringthespringseasonwhenitcomesclosetothesurface.Existingroadsarepredominantlynaturallyformedtracks.shiftingfromoneroutetoanotherdependingontheconditions.e

χceptingasphaltroadsinthevicinityofcapitalcity

・partythetracksareengineeredbyprovidingwithtimberorconcretebridgesacrossrivers(bothsmallandbig),byloweringthepasssectionsandfillinglowergrounds/marshyareas.Alltheculvertsandbridgesalongprojectroad.includingalternativesections.provideacumulativelinearwaterwayof10km

。Outofthis7kmisprovidedby300bridgesand3kmby2000culverts.About20

％ofthesestructurescanberetained,whiletherestrequireeitherreplacementornewconstructions.

8.4DonorProjectsunderImplementation

Projectsbeingimplementedareasfollows:

①ConstructionforDarkhan-Erdenet180kmasphaltpavedroadunderthe

LoanofKuwaitFundforArabicDeveloment

②ConstructionforKharkhorin-Tsetserleg-Tosontsengel80kmshortsection

gravelroadundertheLoanoftheWorldBank

③FeasibilityStudyofconstructionofNalaikh-Choir200kmpavedroadunder

theLoanoftheAsianDevelopmentBank

④FeasibilityStudyofrehabilitationofErdenesant-Arvaikheer200kmroad

*Detailofthisprogramareavailableinthegovernmenthomepage ；http/www.pnnis.gov.mn
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undertheLoanoftheWorldBank

⑤FeasibilityStudyforconstructionofErdenesoum-Undurkhaan250kmroad

undertheJapaneseGrantaid

⑥FeasibilityStudyofconstructionofErdenet-Bulgan-Murunroadunderthe

LoanofKuwaitFundforArabicDeveloment.

8。5HorizontalArterialLinksfortheStateInfrastructureDevelopment

①Westernlink:ThelinkconnectingairaagsofKhangairegionthathavethelargestnumberofpopulationisapartofthemainsectionsofverticalarterialroadandthetotallengthamountsto1,719km.ConstructionofElsentasarkhai-Kharkhorin31.6kmasphaltpavedroadconnectstheancientandthemoderncapitalcitiesbypavedroad.Kharkhorin-Tsetserleg-Tosontsengel80kmshortsectiongravelroadhasbeenconstructedundertheLoanoftheWorldBanksince1998.Constructionof36.3kmgravelroadin6sectionsonKharkhorin-Tsetserlegroadand8.9kmgravelroadinIkhTamirwascompleted.Con-structionof44kmgravelroadin6sectionsonKharkhorin-Tsetserlegroadiscurrentlybeingimplementedasof2000.

②Easternlink:Constructionof13.3kmpavedroadbetweenUlaanbaatarandErdenesoura,TuvaimagwascompletedundertheJapaneseGrantaid.FeasibilityStudyforconstructionofErdenesoum-Undurkhaan250kmroadundertheJapaneseGrantaidhasstartedsince2001.E

・xistingroadnetworkbypavementtypeisshowninTables3,4

・

8。6RoadandBridgeConditions

①Route:Ulaanbaatar-Lun-Dashinchilen-BridgeoverUgiiLake-Battsengel-BridgeovertheKhanuRiver-Tariat-Tsakhir-ZagastaiHill-Ider-Zavkhanmandal-Dungun-Ulgii-Tsagaannuur-UlaanbaishintThetotallengthoftheroadof1,635kmwhichexistinthemountainousareaofKhangaiareoftendamagedbynaturaldisasters.1,420kmofgravelroadand21concretebridgeswithtotallengthof995mareplannedtobeconstructedinthisdirectionundertheProject.E

χistingtypeoftheroadsisasfollows:
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No

ニ
レRoadtype

Pavedroad Gravelroad
ImprovedEarth

road

NaturalEarth

road
Total

1. Ulaanbaatar-Lun 131.0 131.0

2. Lun-Dashinchilen 94.0 94.0

3.
Dashinchilen-BridgeovertheUgii
Lake

137.0 137.0

4. BridgeovertheUgiiLake-Battsengel 61.0 61.0

5.
Battsengel-BridgeovertheKhanui

river
140.0 140.0

6. BridgeovertheKhanuiriver-Tariat 36.0 36.0

フ・ Tariat-Tsakhir 63.0 63.0

8. Tsakhir-Zagastaihill 40.0 40.0

9. Zagastaihill-Ider 129.0 129.0

10. Ider-Zavkhanmandal 198.0 198.0

II. Zavkhanmandal-Durgun 220.0 220.0

12. Durgun-Erdeneburen 63.0 63.0

13. Erdeneburen-Ulgii 3.2 24.0 107.7 83.1 218.0

14. Ulgii-Tsagaannuur 4.0 20.0 16.0 30.0 70.0

15. Tsagaannuur-Ulaanbaishint 33.0 2.0 35.0

Total 138.2 77.0 125.7 1294.1 1635

Source:DepartmentofRoads

②Route:Ulaanbaatar-Undurkhaan-Sumber-StateBorder

Thetotallengthoftheroadis960kmandthereare12concretebridgesof

totallengthof1089mand5woodenbridgesoftotallengthof82malongthe

roadareinuse.Inaddition.totallengthof829kmofgravelroadandconcrete

bridgeswithtotallengthof1036mareplannedtobeconstructedunderthe

Project.Existingtypeofroadsisasfollows:

Table4.E χistingroadtypeof ②route,bydirection

No

ニ レRoadtype

Pavedroad Gravelroad
ImprovedEarth

road

NaturalEarth

road
Total

1. Ulaanbaatar-Undurkhaan 98.7 32.0 77.5 131.8 340.0

2. Undurkhaan-Sumber 577.0 577.0

3. Sumber-StateBorder 43.0 43.0

Total 98.7 32.0 77.5 751.8 960.0

Source:DepartmentofRoads
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8.7TrafficSurveyandForecast

①Route:Ulaanbaatar-Lun-Dashinchilen-BridgeovertheUgiiLake-

Battsengel-BridgeovertheKhanuiRiver-Tariat-Tsakhir-ZagastaiHill-Ider-

Zavkhanmandal-Durgun-Ulgii-Tsagaannuur-Ulaanbaishint

Accordingtothelatesttrafficsurveysconductedduringthelastyears,

Ulaanbaatar-Lunroadhadthelargesttrafficvolumeof720-943vpd.Andin

otherroads,trafficvolumeare(1)Khovd-Ulgiiroad:150-214vpd,(2)Ulgii-

Tsagaannuurroad:H0-247vpd ，(3)Tsagaannur-Ulaanbaishintroad:95-223vpd.Accordingtothetrafficsurveysfor2,000,onKhovd-UlgiiroadandUlgii-Ulaanbaishintroadstrafficvolumeincreasedby10

％and12 ％respective-lycomparedwiththepreviousyear.

②Route:Ulaanbaatar-Undurkhaan-SumberAccordingtothelatesttrafficsurveysconductedduringthepastyearsUlaanbaatar-Nalaikh-BaganuurroadhadthelargesttrafficvolumeasofMay1999.Thetrafficwas976vpdforUlaanbaatar-Nalaikhroad.569vpdfo

「Nalaikh-Baganuurroad,and328vpdforBaganuur-Undurkhaanroads,respec-tively.Incomparisonwiththetrafficsurveysfortheyears1998and1999,anincreaseof18

％wasnoticedonUlaanbaatar-Nalaikhroad,18.3%forNalaikh-Baganuurroad.24.1

％forBaganuur-Undurkhaanroad.ItistobenotedthatthetrafficsurveywasnotconductedonUndurkhaan-Sumberroad.

③TrafficForecastDepartmentofRoadshasbeenconductingtrafficsurveyson11,063kmstateroadssince1997.Trafficforecastwasdonebasedonthetrafficsurveyof2000.Trafficforecastwasestimatedwithdueconsiderationofthegrossdomesticproduct,incomeelasticityofdemandandpopulationincrease.apply-inginternationallyrecognizedmethods.Theincomeelasticityofdemandwas1.8-2.0forpassengertrafficsand1.4-1.5forfreighttraffics.Thetraffic-forecastincludesinternationaltransportation.Implementationof

“Millen-niumRoadProject"isexpectedtoprovideforthepossibleincreaseinpassengerandfreighttransportationbetweenRussiaandChina.Thustrafficforecastsincludetrafficsontheroute:Erkhuu-Chita-Khabarovsk-Vladivostok.Aver-ageannualincreaseinpassengerandfreighttransportsareexpectedtobe7.4-9.5

％and6.8-9 ％in2020respectively.Thecompositionofthetypeofthevehiclesintrafficare59

％formediumandheavytrucks.19 ％forCars,14 ％formotorcycles,and8%forothers.Thetrafficforecastareshownasbelow:
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No Link

Trafficvolumevpd.

Year2000 Year2007 Year2020

1 Ulaanbaishint-Ulgii 263 846 2,657

2 Ulgii-Durgunsoum 102 321 982

Source:DepartmentofRoads

8。8

①

ProjectFramework

Framework

Consideringthecurrentstatusofhorizontalarterialroadsandtrafficlevels

anddemandforecast.theprojectisintended:(l)toupgradethestateroadsof

naturalearthandimprovedearthwithtotallengthof2,249kmintogravel

roads,(2)toconstructdrainagestructuresandconcretebridgesoftotallength

of2031m,and(3)toworkoutthedesignsfortheroadsandbridgestobe

constructed.Thetotale χtensionofroadsandbridgesandthecostsestimatedfortheprojectisasgivenbelow:

Totale χtensionoftheroadTotallengthofthebridgeRoadandbridgeconstructioncostTechnicalInnovation

②PavementDesign

2,249km

2,031m

162.2billiontug

20.3billiontug

Pavementdesignwasplannedaccordingtothepavementdesignstandard

preparedbytheTransportResearchLaboratoryofUKin1993,basedontraffic

volume,weatherandsoilCBR.Astrafficforecastforthelinkroadis846vpd

in2007and2,657vpdin2020,theroadistobeconstructedasofclassification

3accordingtotheRoadconstructionanddesignstandard32-01-00.Base

strengthistobedefinedaccordingtoCBRspecificationsandCBRforeach

sectionoftheroadistobedefinedaccordingtothelaboratorytests(AASHTO

-T193) 。Axleload,oneoftheimportantfactorinfluencingonpavement.mustbeestimated.AccordingtoAxleloadmeasurementconductedinMongolia,loadofonea

χleis2-4ton.WeatherinfluenceisoneofthemainfactorinpavementestimationanditisveryimporpanttoselectanappropriatepavementforMongoliaastheclimate
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②

③

④
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issevere,temperaturereaches ＋30 °insummerand －30 °inwinter.Thefollow-ingtypeofpavementdesignisselectedinaccordancewithCBRofenbankmentsubgradeoftheProjectaffectedarea,axleloadstandardandequivalentandclimate:Doublebitumuoussurfacetreatment250ncrushedsubbase(filteredgravelwithdiameterlessthan0.075nistobelessthan10

％ofthecontent.)350nrockenbankementBasesoil

8.9EnvironmentalAssessmentandOtherIssues

Environmentalassessmentforanyfeasibilitystudyistobeapprovedbya

responsibleofficialoftheMinistryofNatureandEnvironment.Andenvironmen-

talassessmentforanyroadconstructionistobeapprovedbytheDepartmentof

NatureandEnvironmentProtection.Environmentalassessmentistobee χecutedinaccordancewithlawsandregulationsonNatureandEnvironmentProtectionwithdueconsiderationtoprotectingreserves.historicalplacesandsihgtseeings

。Consideringthepossiblesavingintheroadandbridgeconstructioncostsandthefactthat33.5

％oftheunemployedlaborersofthecountryareintheprojectaffectedarea.provisionhasbeenmadeforbestutilizinglocallaborforcescompris-ingthelocalunemployed,soldiersandworkforcefromvariousprisonerscamps.Undersuchsituations,someofroadandbridgeworksaree

χpectedtobeundertakeninmanualmethodsandnon-motorizedtransportmeanstocertaine

χtent。Fortheimprovementforhorizontalarterialroad,intotal2,249kmofgravelroadsand2,031mofconcretebridgeswillbebuiltandtheappropriateestimatesaredonebasedonthevehiclefleetinuseintheroadsector.Regardingtheoperationalaspectsofroadtransportationbefore1990,thevehiclefleetinuseintheroadsectorneededinnovationinamountof20.3billiontugtoimplementtheproject.Someworkswillbeexecutedbymanualmethodsandnon-motorizedtransportmeanswithaviewtosavingthecost,reducingthelocalunemploymentandcontributingtoimprovementofthelivingstandardsinlocalcommunities.

8.10InternationalTrafficRoutes

ConstructionoftheMillenniumRoadcandevelopprospectiveinternational

trafficroutesintheregionencompassingRussiainthenorth.ChinainSouth
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KazakhstaninthewestandTumenRiverAreaintheeast.

AsshowninMap6,theTumenRiverservesasaborderwithRussia,Chinaand

NorthKorea.Forthesustainableeconomicdevelopmentofthisareaanditslarger

influenceregion(whichincludeseasternaimagsofMongoliainthewest ）andforregionaleconomiccooperation,UNDPhasinitiatedTumenRiverAreadevelop-mentProgramin1991.CurrentlyMongolia,Russia,China,northKoreaandSouthKoreaaremembercountriestotheprogram,whileJapanandUSA,theprospectiveinvestors,arealsoactivelyassociatingindevelopingtheregion.TheTumenprogramfocusesonthefollowingsectors:

①

②

③

④

⑤

⑥

⑦

Investmentandtrade.

Transport,

Environment,

Tourism,

Humanresourcedevelopment,

Telecommunication,

Energy

Inthetransportsectorimprovementofhighwaysisemphasized,asitlacksin

comparisontowell-developedrailnetworkintheregion.Constructionofa

proposedroaduptotheChinaborderandlinkingitwiththeproposedextensionof

Changchun-arxanraillineisconsideredasoneofthekeytransportinfrastructuref(:)r

thedevelopmentprogram.Thiscanprovideadirectlinkbetweenthelandlocked

MongoliaandTumenarea.proposedfreetradezonewithportfacilities 。AsshownintheMap6,MillenniumRoadcanhelpindevelopingfollowing

ぢ1
1 rtantinternationalroutes.

Kazakhstan,anotherhugelandlockedcountry.cangetaccesstoTianjing

portinChinaviaMillenniumroaduptoUlaanbaatarandthenalongAsian

Highway3(passingthroughSainshand)thatisunderconstruction

②KazakhstancanalsogetaccesstoproposedharboratTumenRiverArea-

throughMillenniumRoaduptoChineseborderandfromtherebyrail/road

③WesternSiberianRussia(NovosibirskandAltaisk)cangetaccesstoChina

throughMillenniumRoaduptoKhovdandthenthoughproposedvertical

arterialroadviaBulgan

④TrafficplyingbetweenSiberianRussia(NovosibirskandIrkutsk)and

Vladivostok(portcomplexinthefareastRussianearTumenRiverArea)can

possiblydiverttoashorterrouteviaMillenniumRoadandthroughChina
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(consultantsattemptedtostudythetrafficmovementinthiscorridorwiththe

expectedcooperationfromMongolia'snorthernneighbor,whichdidnotcome

forward.

AsdevelopmentoftheseroutesandthesuccessofTumenprogramdependon

manyexogenousfactorsthatarebeyondthecontrolofMongolia,consultants

considerthebenefits(DuetointernationaltrafficontheMillenniumRoad ）asintangible,throughwhichcanbesignificant.Theprojectroadcaneasilyhandlethemarginalinfluxofinternationaltrafficbutforeventualsubstantialinternationaltraffic,theprojectroadneedstobeupgradedjustifiably.Thisaspecthasbeentakenintoaccountwhilerecommendingthestageddevelopmentforvariouspavementoptions.
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AppendixI.RelatedInfo 【・mationforStatusofMillenniumRoadInfrastructureObjectivesComprisedintheGovernmentGuidelinefor2001

INFRASTRUCTUREOBJECTIVESCOMPRISED

INTHEGOVERNMENTGUIDELINEFOR2001

Measuresforimplementationofobjectives Period Responsibleunits

1 Organizepostalsavingsysteminsoumsinordertoexpand
bankingservicesforruralareas

MIquarterRoad,Transport,Info
Communicationand
TourismPolicyand
CoordinationDepart-
ment/RTICTPCD/

2 FuelandEnergysector
CompletetherehabilitationoftheChoibalsanTPS,supplythe
regionwithreliableenergyandexpandtheconsumers

2001 FuelandEnergyPol-
icyandCoordination
Department/FEPCD/

3 FormulatetheFeasibilitystudyforconstructionofBayanteeg
TPS,Uyench,Durgun,Chargait,Egingol,UlaanboomHPS
anddefinethefinancing

2001 /FEPCD/

4 Restructuretheenergysector 2001 /FEPCD/

5 Startimplementationtheprojectof “100thousandsolarger"inmeetingtheneedsandrequirementsofherderfamiliestosupplywithsolarbatteriesandwindgenerators2001 /FEPCD/

6 Supporttheimplementationofthetechniqueandtechnology
renovationofincoalminingandtakemeasuresinimprovement
ofcoalsupplytoruralareas.

2001 /FEPCD/

7 Exploreanewhighqualitycoalfield/Ulaan-Ovoo.
Alagtogoo/aroundtheSharin-golcoalmineandincreasethe
resourceforsupplyingcoalinDarkhanandErdenetregions.

2001 /FEPCD/

8 Tourismsector
Redevelopmanagementandcoordinationsystemofthesectors
forimplementationtheNationalTourismMasterPlan.

2001 /RTICTPCD/

9 Implementforeignanddomesticprojectsfordevelopmentof
tourism

2001 /RTICTPCD/

10 Researchtheresourcesofhistorical.naturalandculturezones
forexpandingtourism

2001 /RTICTPCD/

11 Autoroadandtransportsector
Establish5inspectionlaboratoriesofvehicletechnicalcondi-
tioninUBand3mobilelaboratoriesinruralareas.

2001 /RTICTPCD/

12 Concludetheagreementof “Internationalautotransportrela-tion
”withBelarusRepublicandsomeEuropeancountries

2001 /RTICTPCD/

13 Inordertoe χpandroadnetworkcontinuetheconstructionof
“Milleniumroad"linkingEasternregiontoWesternregionandconcentratethelaborforceandmeansforimplementationthisproject.createtheprojectofWesternregionverticalroadandstartitsimplementation

2001 /RTICTPCD/

14 IsolatethemeansfortheroadconstructionworkinUBcityn
・omtheRoadfund

2001 /RTICTPCD/

15 Introducenewnavigation,communicationtechniquesand
technologiesinthecivilaviationsectorinordertoincrease
reliability.

2001 /RTICTPCD/

16 Torenovatetechnicalconditionsforconnectingurbanand
aimagcenterstotheinternationalanddomesticinformation
andtelecommunicationnetworks.

1001 /RTICTPCD/
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Measuresforimplementationofobjectives Period Responsibleunits

17 WorkoutRailwaytransportationnetworkdevelopmentmasterplaninordertoincreaseitscompetitiveness2001 /RTICTPCD/

18 Takeameasuresofadoptionthe"ConstructionsectordevelopmentMasterplan"andstartitsimplementation2001 Constructionandurbandevelopment

PolicyandCoordi-nationDepartment

/CUDPCD/

19 All-roundstrengthentheenterprisesinconstructionsector,getprogressivetechniquseandtechnologiesandincreasethe

competitivenessofconstructionsectorininternationalStan-dard

2001 /CUDPCD/

20 ImplementtherehabilitationofpublicservicesinUlaan-baatar,Khovd
，Ulaaneom,Ulgii,Murun,Uliastaicities,startimplementingurbanservicesrehabilitationprojectsincentralandeasternaimags.

IVquarter/CUDPCD/

21 Improvewatersupplyandpublicservicesinaimagcenters.

takeasetofmeasuresinsupplyingwithcleanandsafewaterandmeetingsanitaryandhealthrequirementstothepopula-

tion.

2001 /CUDPCD/

22 Startimplementationthatallcentersofaimagsandsoumshavingpublicbathhouses.2001 /CUDPCD/

23
Starttofromaspecialfundforconstructionofapartments.increasetheprovisionsofapartmentsandconstructan

apartmentcomple χfor1,000familiesofcivilservantsandyoungpeopleinCapitolcity.

2001 /CUDPCD/

24 Searchandsolvepossibilitytoselloutgovernmentsharesins

tateowned,stateshareholdingandjointventureenter-prises'apartments

2001 /CUDPCD/

25
Tointroduceanewtechnologryforcadastralmappinginlinewiththeworldinformationtechnologydevelopment,to

establishnationalgeodesicnetwork.byf)rmingfoundationforlandregistrationandinformationfundtorenewland

uselinkingwithurbandevelopmentandplanningrequire-
ments

2001 ／CUDPCD ／

26 Tocertifytheexistingbuildingsandengineeringnetworkof
thecapitolcity,provincialcenters,biggercitiesandsettle-
mentsbyevaluatingtheirearthquakeresistance

2001 ／CUDPCD ／

27 Developwater,communication,transportationandurban
servicesofgerareasinaccordancewiththeintegratedpolicy
matrix.supporttheconcernofprivatesectorinthisarea.

2001 /CUDPCD/

28 Regionaldevelopment
Takeameasuresforadoptionof “Conceptofregionaldevelopment",startitsimplementation

Iquarter昌? 昌 謡1/I゛ls’

29 Accordingtothee χternalandinternalmarketdemandandtendencyofregionaldevelopmentpolicyinlineofpopula-tionsettlementrenovatepolicymatri

χforInfrastructuredevelopmentandurbandevelopmentgeneralplan

2001 /MOI/

30 Createpolicyofsupplyingcivilservants'familieswithapart-
ments

2001 ／CUDPCD ／

31 CooperatewithUNCTADinordertoconcludeTransit
transportationagreementwithRussiaandChina

2001 /RTIRTPCD/
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LISTOFIMPLEMENTINGPROJECTSONFOREIGNLOANANDGRANTAID

INTHEMONGOLIANINFRASTRUCTURESECTOR

＼01July.2000 ＼

Titleofprojectsand
implementationperiod

Nameofconsultingand
implementingcompanyand
organization

Themainoperationsofprojects

LROAD

A.LOAN:

1.Sub-project
TransportRehabilitation

project
＼1994-1999＼

Consultingcompany:
“ScottWilsonKricpatric"
Co.,LtdofUK

Eχecutingcompany:

“Darzam"and"Erdenezam"Co.,LtdofMongolia.

Supply10complexlaboratories,20
computersandequipmentforthe
roadconstruction.Workoutthe
roadconstructionstandard.

Partlyrepairtheroadof
Kharkhorin-Tsetserlegbythe
remainderofLoan.

2.ConsultingServicesonTech-
nicalandFinacialProposalfo 「DetailedDesignandConstrue-tionSupervision

＼2000-2003＼

Consultingcompany: “JapanoverseasConsulting"
＼JOC ＼

WorkouttheFeasibilitystudyof
theNalaikh-Choir200km.Road
andTermsofreferenceoftheLoan.

3.Darhan-ErdenetRoadReha-
bilitation
＼1998-2000＼

Consultingcompany:
“ICT ”Britain-IndianjojntCo.and
“ScottWilsonKricpatric"Co.

Reconstructthe180kmpavedroad
betweenDarkhan-Erdenet.

B:Assistance

I.Rehabilitationofroadcon-
structiondesignandstandard
＼1998-2001＼

Cunsultingcompany: “PostBarklayInternational"Co.ofUSAFormulatetheroadplaningand
constructingstandard

2.PoldcysupportinRoadsec-
tor

RehabilitateLegislativeenviron-
mentofroadsector.

3.FeasibilitystudyofRoad
Erdenet-Bulgan-Murun

Consultingcompany:intercon-
tinentalconsultants&Tecgno-
cratsCo.ofIndia

Formulatethestudyofconstruction
ofErdenet-Bulgan-Morondirection
road.

2.TRANSPORTATION

A.Loan ：

1.TransportRehabilitation
Project
＼1995-2000＼-Sub-projectofRehabilitationurbanroadandestablisationthediagnosticandrepairmentcenter-Sub-projectofrehabilitationthemanagementandfinancialsystemofRailway

Generalconsulting:
ConsultantofWorldbank-
MecCae,
ConsultingofsubprojectRail-
way:
“Transurb"Co.ofBelgium ・SupplierBusandTrolleys:

“Marubeni"Co.E

χecutor:
“AngelicaInternational"ofIndia
“Marubeni"ofJapan

Rehabilitaterailwaycarriages,
purchaseequipmentofroadLabo-

ratory,44bus.9trolleysforthe
publictransportationofUBcity

anditsspareparts 。

2.NationalNavigationproject
＼1996-2000＼

Projectconsulting:
“MichaelKelleyInternational"
Co.,ofAustralia
Eχecutor:
“Repion"Co.,ofUSA

Createareservationnetworkinthe
communicationsystemofaviation
sector.Renovatecommunication

andnavigationequipmentofa 】r-ports.
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TitleofprojectsandimplementationperiodNameofconsultingandimplementingcompanyand

organ 皿zation
Themainoperationsofprojects

3.ENERGY

A.Loan ：

1.Powerrehabilitationproject/
1995-1997/periodhasextended
andcontinuein1999

Consulting:
“Hyundaiconstriction"of
ROK

Eχecuting:
“ABB ”ofItaly/1996.2/
“ÅÅA"’OfDenmark/1997/

Consequentlyrenovatecentralheat-
ingsystemand5boilersofTPS 井3

2.EnergyConservationproject Consulting:
EIAIofDenmark

Supplycentralheatingsystemequip-
ment.

3.Heatefficiencyproject
/1998-2000/

Consulting:eTaiofDenmark,
‘Fihther"ofGermany

Transferthedistrict-heatingsystems'
exploitationregimeintovariable
flow.

4.CogenerationPowerPlant
ProjectatDalanzadgad
/1998-2000/

Generale χecuting:
“Hyundaiengineering"ofROK16.08.1997

ConstructtheTPS6mWtinDalan-
zadgadsoumofOmnogobiaimag.

5.EmergencyDistrictHeat
SupplyChoibalsan
＼1997-1999＼

Consulting:
“EAA"Co.ofGermany
04.06.1998
Generalexecuting:
“MFU ”C0.ofGermany28.07.1998

Renovatesomeequipmentofenergy
andheatingsystem.

A.Assistance

1.Energytrainingproject ま こご はaa.
こavaratsiiofGermany

Renovatetrainigcenterofenergy
sector.

2.Rehabilitationofpower
plantsofsumcenters(phaseIll)

Consulting:
NIPPONKOIECo,ofJapan
Generalexecuting ニ“ltochu"Corp
，ofJapan24.03.2000

Renovate25soums ’of8aimagsdieselgenerators

・

3.MasterPlanforRuralpower
supplybyrenewableenergyin
Mongolia

Consulting:
NIPPONKOIECo.,ofJapan

FormulatetheMasterplanofsup-
plyingruralareaswithrenewable
energysources.

4.EconomicPolicySupport:
Sub-project:EnergySector
CommercializationandPrivat-
ization

Consulting:
“DAI"Co.,ofUSA

Renovateenergylegislativeenviron-
mentinordertoorganizemosteffi-
ciencyenergygenerationandrestruc-
turetheenergysector.

5.Capacitybuilidingfor
energysectorplanning

Consulting:
“ElectroWattenginering ”Co.,ofSwitzerland

ReformulatetheGeneralEnergy
Plan.

4.URBANSERVICE

A.LOAN:

1.Provincialtown'sbasic
urbanservicesproject./1998-
Nov.2001/

Consulting:
“Sveco"Co.,ofSweden
“Tinctnsultihg"Co.,ofMon-
golia

Eχecuting:PublicservicesofKhovd,Khovsgol

，Uvs,Zavkhan,Bayan-Olgiaimag

－Renovatee χactingwatertrans-missionlinesandpumpsofcen-tralwatersupplysystem

－Putbillingsystemofwaterexploitation

－RehabilitatethewatersupplyinginGerdistricts

－Constructseptictankfacilities
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Titleofprojectsand
implementationperiod

Nameofconsultingand
implementingcompanyand
organization

Themainoperationsofprojects

－Renovatethebathsandconstruct
newbathsinGerdistrict
－Improvesolidwasteservicesand
supplywithexactingtechniques

2.Urbanservicesproject
Ulaanbaatar

Consulting: “PADCO ”ofUSA,
“SincparNaimMerz"CO.ofAustralia,TheGovernorofficeofUBcity

Rehabilitatethewatersupplysystem
ofUlaan-Baatarcity

B 。Assistance

1.CapacityBuildingforthe
ProvisionofBasicurbanser-
vicesinProvincialtownspro-
ject

Consulting:“CoWater"Co.,LtdofCanada

“Cityservice"Co.,LtdofMon-golia

InareasofPublicservicesector

2.DevelopmentofaNational
Water,sanitationandhygiene
educationprogramforthe2P'
－century

Consulting:RWSG-EAP
MinistryofInfrastructure

3.Improvementofwatertreat-
mentequipment

Consulting:
Ontender

Supplywithreliablewatertreatment
equipment

5.FUEL

A.LOAN ：

1.MongoliaCoalProject
＼1996-2001＼

Consulting:

“Northwest"USA,"ArthurAndars
↑n"Australia,

“Wardall 入ristrong"UK.Executing:

“Baganur ”HoldingofMon-golia.

RehabilitateBaganuurcoalmining

2.BaganuurandShivee-Ovoo
CoalmineDeve-lopmentPro-
ject（I ）.＼1997-2001＼

Consulting:
EconomyInstituteofenergy,

Japan,T
ineTnCo.,LtdMongolia

Eχecuting:Coalagency.BaganuurHolding,Shivee-TviiHolding

・

Supplyequipmentandsparepartsof
equipmentforcoa)mines

3.BaganuurandShivee-Ovoo
CoalmineDevelopmentProject
(II).＼1998-2003＼

Consulting:
IIN-P4

Executing:
Coalagency,Baganuur
Holding,Shivee-tv竹Holding.

Purchasethehighcapacitywalking
excavatorforShiveeovoocoalmine
andconstructsomebuildings

A.Assistance

1.ZamynUudtransshipment
facility
＼1998-2001＼

Consulting:
“ETC"Co..LtdGermany

Executing:
OnTender

WorkouttheFeasibilitystudyforconstructionofpetroleumtransload-

ingfacilitiesinZamin-Uudandsup-
plye χactingequipment.
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Titleofprojectsand
implementationperiod

Nameofconsultingand
implementingcompanyand
organization

Themainoperationsofprojects

6.COMMUNICATION

A.Loan:

1.Telecom-2project
＼1998-2001＼

Consulting:
“DETECON-DECON ”ofGer-many
＼1998.10.14＼Executing:

“Siemens"Co.,Ltd

Extendmaintelecommunication
networkinWestern4aimagsand
rehabilitateruralcommunication
systeminTov,Selengeaimag.

2.Telecom-3project ＼1998-2002
＼

Consulting：

“DETECON-DECON ”ofGer-manyExecuting

：

“Siemens"Co.,Ltd

EχtendmaintelecommunicationnetworkinEastern5andSouth5aimags

A.Assistance

1.RenovationofInternational
TollexchangeNEA χ-61,signa-lingsystemNo.7

Eχecuting:NECcirp.,Japan RenovateLongdistancetelecommu-
nicationstation

2.TheStudyonthePostal
ServiceImprovementPlanin
Mongolia

Executing:
JICAofJapan

Eχpandthepostservices

3.PrivatizationofTelecomsec-
tor ＼Phase-II＼

Executing：

“DETECON"ofGermany
Formulatethedraftofprivatization
ofcommunicationsectorandlegal
environment


