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INTRODUCTION

 valuation and taxation processes are of great importance

 analysis of the legal regulations and laws, as well as the way of functioning of 
the tax administration procedure in Montenegro is performed 

 LADM based tax administration model for Montenegro is developed

 potential mapping of entities from the BIM model to the appropriate code lists 
of the building quality and other attributes is presented

 Since the amount of data for the building quality is quite large, it is often not 
entered in practice but a predefined building quality coefficient is entered for 
each building. 

 Automating this process by using BIM would solve this problem for new 
buildings
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PROPERTY TAXATION IN MONTENEGRO

 Tax administration procedure in Montenegro is prescribed by the ‘Law on 
property tax’ (2019). 

 The basic criteria for determining the market value of real property are:
• average market price per m2,
• purpose of the real property,
• size of the real property,
• the place where the real property is located,
• quality of the real property and
• other elements that may have an impact on the market value of the real property.

 Detailed criteria and methodology for determining the market value of real 
property are prescribed by the Government of Montenegro within the 
‘Regulation’ (2011). 
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PROPERTY TAXATION IN MONTENEGRO
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𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 ∗ 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧 = 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 ∗
)𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 ∗ (𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

100
∗ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

�𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞 = (
∑𝑛𝑛=1𝑛𝑛 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑛𝑛
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ∗ 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞 ∗ 𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧 ∗ 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

100

𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 − 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 ∗
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

100

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ∗
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
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LADM BASED DATA MODEL FOR PROPERTY 
TAXATION IN MONTENEGRO
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class LADM-VAL

MNE-LADM MNE-VM

VM_ValuationUnit

«FeatureType»
MNE_VM_ValuationUnit

VM_Building

«FeatureType»
MNE_VM_Building

VM_SpatialUnit

«FeatureType»
MNE_VM_Parcel

VM_CondomiumUnit

«FeatureType»
MNE_VM_PartOfBuilding

«FeatureType»
MNE_Parcel

LA_SpatialUnit

«FeatureType»
MNE_SpatialUnit

«FeatureType»
MNE_Building

LA_LegalSpaceBuildingUnit

«FeatureType»
MNE_LegalSpaceBuildingUnit

«FeatureType»
MNE_PartOfBuilding

VM_Valuation

«DataType»
MNE_VM_Valuation

LA_BAUnit
MNE_RealestateFolio

LA_Party
MNE_Owner

LA_RRR
MNE_RRR

LA_Right
MNE_Ownership

LA_Restriction
MNE_Restriction

«DataType»
MNE_VM_TaxPayer

«DataType»
MNE_VM_Ownership

0..*

0..*

+baunit 1

+su 1..*

1

1

1

1

1

0..*

+su1 0..*+su2 0..*

1..*

1
1

1

1
1

+unit 0..*

baunitAsParty

+party 0..*

1 0..*

1 1

+party 0..1

+rrr

0..*

1

0..*

+unit1 0..*
+unit2 0..*

1

1..*
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1

0..*

+unit

1

+rrr

1..*
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LADM BASED DATA MODEL FOR PROPERTY 
TAXATION IN MONTENEGRO
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class MNE-LADM

MNE-LADM

LA_SpatialUnit

«FeatureType»
MNE_SpatialUnit

::LA_SpatialUnit
+ area: LA_AreaValue [0..*]
+ dimension: LA_DimensionType [0..1]
+ extAddressID: ExtAddress [0..*]
+ label: CharacterString [0..1]
+ referencePoint: GM_Point [0..1]
+ suID: Oid
+ surfaceRelation: LA_SurfaceRelationType [0..1]
+ volume: LA_VolumeValue [0..1]

LA_RRR
MNE_RRR

::LA_RRR
+ description: CharacterString
+ rID: Oid
+ share: Fraction[0..1]
+ shareCheck: Boolean [0..1]
+ timeSpec: ISO8601_ISO14825_Type[0,,1] [0..1]

LA_Party
MNE_Owner

+ address: MNE_Address
+ middlename: CharacterString
+ personalid: Integer
+ personalNumber: Float
+ role: MNE_PartyRoleType
+ surname: CharacterString
+ type: MNE_PartyType
::LA_Party
+ extPID: Oid [0..1]
+ name: CharacterString[0..1]
- pID: Oid
+ role: LA_PartyRoleType [0..*]
+ type: LA_PartyType

LA_BAUnit
MNE_RealestateFolio

+ type: RS_BAUnitType
::LA_BAUnit
+ name: CharacterString [0..1]
+ type: LA_BAUnitType
+ uID: Oid

«FeatureType»
MNE_Building

+ aboveGroundFloors: Integer
+ atticFloors: Integer
+ buildDate: DateTime
+ buildingNumber: Integer
+ entnum: int
+ floorsUnderground: Integer
+ groundFloors: Integer
+ wayUse: MNE_WayOfUseBuilding

«FeatureType»
MNE_Parcel

+ maunal: Integer
+ number: Integer
+ numidx: Integer
+ planNum: CharacterString [0..1]
+ purposeParcel: MNE_PurposeParcelType
+ sketchNum: CharacterString [0..1]
+ year: Integer

«FeatureType»
MNE_PartOfBuilding

+ floor: MNE_Floor
+ regDate: DateTime
+ room: MNE_Room
+ type: MNE_BuildingUnitType
+ unitNum: Integer

LA_LegalSpaceBuildingUnit

«FeatureType»
MNE_LegalSpaceBuildingUnit

LA_Right
MNE_Ownership

- shareDenominator: Integer
+ shareNumerator: Integer
+ type: MNE_RightType

LA_Restriction
MNE_Restriction

+ rbr: Integer
+ regdate: DateTime
+ type: MNE_RestrictionType

+unit 1

+rrr 1..*

+unit1 0..*
+unit2 0..*

+su1 0..*

+su2 0..*

+baunit

1

+su

1..*

+party

0..1

+rrr

0..*

+unit

0..*

baunitAsParty

+party

0..*
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class MNE-Valuation and taxation

MNE-VM

VM_ValuationUnit

«FeatureType»
MNE_VM_ValuationUnit

+ type: MNE_VM_ValuationUnitType

VM_Building

«FeatureType»
MNE_VM_Building

+ location: MNE_LocationElements[1..*]
+ quality: MNE_QualityElemetsBuilding[1..*]

VM_SpatialUnit

«FeatureType»
MNE_VM_Parcel

+ location: MNE_LocationElements[1..*]
+ quality: MNE_QualityElementsParcel[1..*]

VM_CondomiumUnit

«FeatureType»
MNE_VM_PartOfBuilding

+ location: MNE_LocationElements[1..*]
+ quality: MNE_QualityElementsBuilding[1..*]

VM_Valuation

«DataType»
MNE_VM_Valuation

+ assesedValue: Double
+ model: MNE_ValuationModel

«CodeList»
MNE_LocationElements

+ Zone I = 1.40
+ Zone II = 1.20
+ Zone III = 1.00
+ Zone IV = 0.90
+ Zone V = 0.80
+ Zone VI = 0.70
+ Zone VII = 0.50

«Code List»
MNE_QualityElementsBuilding

+ aluminumBlinds = 20
+ artificialStone = 35
+ barracks = 50
+ buildingOfPrefabricatedAndMixedMaterials = 200
+ centralHeatingSystem = 40
+ classicConstruction = 240
+ classicFacade = 10
+ completelyArrangedBathroom = 30
+ demitFacade = 20
+ electricalInstallation = 20
+ exitToAsphaltRoad = 40
+ naturalStoneAndMarble = 50
+ otherHeatingTypes = 10
+ partiallyArrangedBathroom = 10
+ plumbingConnectedToWaterSupplyNetwork  = 20
+ plumbingConnectedToWell = 10
+ pool = 50
+ prefabricated buildings = 120
+ PVCjoinery = 10
+ sewageConnectedToSepticTank = 10
+ sewageConnectedToSewerNetwork = 30
+ shutters = 20
+ telephoneInstallation = 10
+ woodenJoinery =10

«DataType»
MNE_VM_TaxPayer

+ householdMembers: Integer

«DataType»
MNE_ValuationModel

+ ageCoeff: Integer
+ fiscalYear: Integer
+ inhabCoeff: Integer
+ maxAgeCoeff: Integer
+ maxQualityCoeff: Integer
+ members1: Integer
+ members2: Integer
+ members3andmoreCoeff: Integer

«DataType»
MNE_ValuationModelCoeffs

+ price: Float
+ purposeBuildID: MNE_WayOfUseBuilding[0..1]
+ purposeParcelID: MNE_PurposeParceTypel[0..1]
+ purposePartBuildID: MNE_BuildingUnitType[0..1]
+ taxRate: Float

«Code List»
MNE_WayOfUseBuilding

+ auxiliaryBuilding
+ educationalBuilding
+ healthlFacility
+ residentialBuilding
+ residentialBussinesBuilding
+ sportsFacility

«Code List»
MNE_BuildingUnitType

+ apartment
+ bussinesSpace
+ garage

«Code List»
MNE_PurposeParcelType

+ agriculturalLand
+ buildingArea
+ forestLand
+ other
+ publicBuildingLand
+ urbanConstructionLand

«DataType»
MNE_VM_Ownership

+ ihabitance: Integer

«CodeList»
MNE_QualityElementsParcel

+ arableLandOrFieldsOrGardensOrOrchardsOrVineyards = 0.40
+ buildingLand = 0.65
+ forestAndOtherLand = 0.1
+ meadowsAndPastures = 0.25

«CodeList»
MNE_VM_ValuationUnitType

+ building
+ parcel
+ partOfBuilding

1

0..*

1

0..*

1

1..*

1 0..*

1..*

1

0..*

0..*

1

0..*

1

0..*
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USING BIM FOR BUILDING QUALITY ASSESMENT

 the Municipality of Bar is pilot municipality

 caracterized by rapid urbanization

 new buildings have a BIM model which can be used at least two other 
purposes 

• An input for 3D Cadastre
• to extract information relevant for calculation of taxes, such as quality of the 

building, building age
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USING BIM FOR BUILDING QUALITY ASSESMENT
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ifcProduct -> ifcBuilding ifcRelDefines ifcPropertySet ifcPropertySingleValue

IfcRelAssignsToResource

name: PsetBuildingCommon
name: ConstructionMethod

ifcPropertySingleValue

ifcPropertySingleValue

ifcPropertySingleValue

name: YearOfConstruction

name: YearOfLastRefurbishment

name: NetPlannedArea

ifcRelAggregates

ifcWindowStyle

ConstructionType: ifcWindowStyleConstructionEnum

ifcBuildingStorey

IfcRelDefinesByType

predefinedType: 
IfcConstructionMaterialResourceTypeEnum

ifcTypeResource/> 
IfcConstructionMaterialR

esourceType

relatingResource: ifcResourceSelect

ifcProduct -> ifcBuilding

ifcRelAggregates ifcSpace

IfcRelDefinesByType ifcSpaceType

ifcBuildingElement -> 
ifcWindow

IfcRelContainedInSpatialS
tructure
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Quality 
parameter

Quality description IFC mapping

1. 
Building 
constructi
on

1.1. Buildings made of unfired 
brick or barracks 50 points; 
1.2. Prefabricated buildings 
(wooden, sheet metal, iron) 120 
points; 
1.3. Buildings made of 
prefabricated elements and 
mixed materials 200 points; 
1.4. Classic construction (hard 
material) 240 points;

ifcBuilding -
Pset_BuildingCommon -
ConstructionMethod (ifcLabel) 
IfcConstructionMaterialResourceT
ypeEnum (AGGREGATES –
Construction aggregate including 
sand, gravel, and crushed stone.
CONCRETE – Cast-in-place 
concrete.
DRYWALL – Wall board, 
including gypsum board.
FUEL – Fuel for running 
equipment.
GYPSUM – Any gypsum material.
MASONRY – Masonry including 
brick, stone, concrete block, glass 
block, and tile.
METAL – Any metallic material.
PLASTIC - Any plastic 
material.
WOOD – Any wood material.
NOTDEFINED – Undefined 
resource.
USERDEFINED – User-defined 
type

2. 
Building 
treatment 
(exterior)

2.1. Classic facade 10 points;
2.2. Demit facade and brick-
clad facade 20 points;
2.3. Artificial stone 35 points;
2.4. Facade lined with natural 
stone or marble 50 points;

IfcConstructionMaterialResourceT
ypeEnum (AGGREGATES –
Construction aggregate including 
sand, gravel, and crushed stone
USERDEFINED – User-defined 
type
)

3. 
Equipmen
t of 
constructi
on 
facilities

3.1. Window
3.1.1 PVC 10 points;
3.1.2 Wooden joinery 10 points;
3.1.3 Aluminum blinds 20 
points;
3.1.4 Shutters - shutters 20 
points;

ifcWindow, ifcWindowStyle, 
IfcWindowStyleConstructionEnum 
(ALUMINIUM, 
HIGH_GRADE_STEEL, STEEL,
WOOD, ALUMINIUM_WOOD, 
PLASTIC, 
OTHER_CONSTRUCTION, 
NOTDEFINED)

4. 
Sanitary 
equipmen
t

4.1. Completely decorated 
bathroom (bath - shower, toilet, 
sink) 30 points;
4.2. Partially decorated 
bathroom, 10 points per 
apartment;

IfcSpaceType/LongName , 
IfcSanitaryTerminalTypeEnum 
(BATH, SHOWER, SINK, 
TOILETPAN, 
WASHHANDBASIN, WCSEAT) 10

5. Water 
supply

5.1. Plumbing connected to the 
water supply network, 20 points 
per apartment;
5.2. Plumbing connected to the 
well - hydrophore 10 points;

IfcPipeSegment/ 
IfcPipeSegmentType / 
IfcPipeSegmentTypeEnum

6. Sewage 6.1. Sewerage connected to the 
sewerage network, per 
apartment 30 points;
6.2. Sewage connected to the 
septic tank, per apartment 10 
points;

IfcWasteTerminalTypeEnum 
(FLOORWASTE – Pipe fitting, set 
into the floor, that collects waste 
water and discharges it to a 
separate trap, USERDEFINED -
User-defined type.)

7. 
Electrical 
Installation

7.1. Electrical installation 20 
points;
7.2. Telephone installation 10 
points;

IfcCableSegment / 
IfcCableSegmentType 
/IfcCableSegmentTypeEnum, 
IfcElectricDistributionBoard  / 
IfcElectricDistributionBoardType 
/IfcElectricDistributionBoardTypeEn
um

8. Heating 8.1. Central heating 40 points;
8.2. Other heating (solid fuel, 
liquid and electric) 10 points;

IfcSpaceHeater / 
IfcSpaceHeaterType, 
IfcSpaceHeaterTypeEnum 
(CONVECTOR  / RADIATOR / 
USERDEFINED)

9. 
Elements 
that 
increase 
the value 
of an 
object

9.1. Swimming pool 50 points;
9.2. Exit to the asphalt road 40 
points 

IfcConstructionEquipmentResource
TypeEnum (PAVING - Roads or 
walkways such as asphalt or 
concrete)

Quality 
parameter

Quality description IFC mapping
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CONCLUSION

 we developed LADM based conceptual model for property valuation and taxation in 
Montenegro

 based on this conceptual model, a database and a web-based software solution were 
developed in Municipality of Bar

 we introduced the idea of using BIM to extract quality parameters of building that are 
used for valuation and taxation to provide automation, which are otherwise entered 
manually and are very often incorrect in practice

 without appropriate quality information the similar amount of tax would be assigned 
to moderate real properties and exclusive properties. 

 the income of taxes is important for local self-governments, especially since Bar is a 
touristic place and there are a lot of luxury real properties for which a larger tax 
should be paid. 

 Future work :
• development of IFC extension for property valuation
• expanding the developed model to include tourist tax
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Thank you for your attention!
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