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1. Introduction

Case study based on the company’s PlanBIM project in collaboration with the 
Ministry of Climate (Kliimaministeerium) of Estonia. 

Collaboration with Future Insight



1. Introduction
Research Problem 

Simplified Permitting Process 

Planning Process Saving the Model

1 2 3 4
Checking of Adherence to 
Regulations and Policies

Permit 
Checks/Permitting

(e.g., Detailed Plan against Master 
Plan’s regulations)



1. Introduction
Research Problem 

Manual plan permitting 

• Prolonged processing times
• Increased potential for errors
• Limited collaboration among 

stakeholders



1. Introduction
Research Problem 

Using BIM/IFC models for permitting Manual plan permitting 

Recognizing the shortcomings 
of this manual system



1. Introduction
Research Problem 

From Planning Stage to Permitting

Planning Process Saving the Model

1 2 3 4
Checking of Adherence to 
Regulations and Policies

(e.g., Detailed Plan against Master 
Plan’s regulations)

This research focuses on early compliance checks to 
simplify and streamline the later permitting step.

Permit 
Checks/Permitting



Permit 
Checks/Permitting

1. Introduction
Research Problem 

From Planning Stage to Permitting

Planning Process Saving the Model

1 2 43
Checking of Adherence to 
Regulations and Policies

(e.g., Detailed Plan against Master 
Plan’s regulations)

Using BIM/IFC models for early compliance 
checks streamlines planning and simplifies 
permitting by ensuring regulations are met 

before formal applications.



1. Introduction
Research Problem 

Unlike the traditional use of IFC models as design models, in this 
research, IFC is utilized as a Plan Information Model, focusing on 

spatial planning rather than detailed building designs.

IFC as a
Plan Information Model

IFC as a
Design Model
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Research Problem 

IFC

From Planning Stage to Permitting

Compliance Checks and 
Validation

Digital Permitting

Proposed pipeline

1 2 3 4

(e.g., Detailed Plan against Master 
Plan’s regulations)

Planning Process Saving the Model



1. Introduction
Research Problem 

“How can BIM/IFC be leveraged for the 
registration of spatial plans and compliance checking in Estonia, 

utilizing LADM Part 5 Spatial Plan Information (ISO19152-5)?”



1. Introduction
Research Problem 

IFC

From Planning Stage to Permitting

Proposed pipeline

1 2 3 4

(e.g., Detailed Plan against Master 
Plan’s regulations)

Compliance Checks and 
Validation

Digital PermittingPlanning Process Saving the Model



1. Introduction
Scope

From Planning Stage to Permitting

3
Compliance Checks and Validation

Proposed pipeline

1 2 3 4
All plan types 

(Master, Detailed plan etc.)
Check resultsAccess required 

information
Compute checks
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Scope

1 2 4
All plan types 

(Master, Detailed plan etc.)
Check resultsAccess required 

information
Compute checks

3

IFC



1. Introduction
Scope

1 2 5
All plan types 

(Master, Detailed plan etc.)
Check resultsAccess required 

information
Compute checks

4

IFC

Store information through LADM
LADM can help to structure the plan data that is necessary to be 
able to execute the checks in a standardized and structured way.

3



1. Introduction
LADM

Land Administration Systems 
(LAS)

Land Registry
Cadastral 
Systems

Land 
Information 

Systems

Land Tenure 
Systems



1. Introduction
LADM

Land Administration Domain Model 
(LADM)
• ISO standard (ISO19152:2012)
• Serves as an infrastructure for 

efficient land administration 
systems

• Provides a mutual ontology 
o for promoting shared 

information

Fig.  LADM Edition II parts 1, 2, 4 and 5 and their relationship (Kara et al. 2024) 



1. Introduction
LADM

LADM
ISO19152:2012

In 2018, LADM Edition II started to be developed
 
• the need to enhance certain aspects of land 

administration that were not covered in the 
first edition

• E.g., land value, land use, and maritime spaces

LADM Edition I (2012)



1. Introduction
LADM

LADM
ISO19152:2012

LADM Edition II 

• introduces a multi-part structure with six 
parts

• offer more focused coverage compared to the 
original, single-document approach of LADM 
Edition I (ISO 19152:2012). 



LADM 
Part 3

LADM 
Part 4

LADM 
Part 5

LADM 
Part 6

LADM 
Part 1

LADM 
Part 2

1. Introduction
LADM

LADM Edition II

• Part 1: Generic Model
• Part 2: Land Registration
• Part 3: Marine Georegulation
• Part 4: Valuation Info
• Part 5: Spatial Plan Info
• Part 6: Implementation

LADM Edition II



LADM 
Part 3

LADM 
Part 4

LADM 
Part 5

LADM 
Part 6

LADM 
Part 1

LADM 
Part 2

1. Introduction
LADM Part 5

ISO19152-5: Spatial Plan Info

To store and utilize map data LADM Part 5 
is the most relevant standard to be used in 
the research.



LADM Part 5

1. Introduction
LADM Part 5

Fig.  LADM Edition II parts 1, 2, 4 and 5 and their relationship (Kara et al. 2024) 

ISO19152-5: Spatial Plan Information

• Integrates land registry with planned land use
• Supports planning hierarchies and plan units
• Provides codelists for spatial functions
• Enables permit registration



Contains permit-
related information

LADM Part 5

1. Introduction
LADM Part 5

Helps represents spatial 
plans in a hierarchical 
structure 



Helps represents spatial 
plans in a hierarchical 
structure 

1. Introduction
LADM Part 5

LADM Part 5



1. Introduction
Methodology

Create and use the LADM database to store data

Create a country profile in LADM Part 5

Develop an import script to import plans to the 
database

Integration with the compliance checks

1.
2.

3.
4.

FME

PostgreSQL



1. Introduction
Methodology

Create and use the LADM database to store data

Create a country profile in LADM Part 5

Develop an import script to import plans to the 
database

Integration with the compliance checks

1.
2.

3.
4.

FME

PostgreSQL
A country (i.e., case study) is needed!



Relevant Projects with Estonia

Automated Plan Compliance checks
The project aims to apply BIM-based compliance checks in 
the earlier submission and review steps of Detailed Plans, 
requiring different techniques and data.

2023 - 2024

2. Case Study: Estonia



Estonia’s PLANK

The nationwide PLANK collects and maintains all 
established plans regardless of the type of planning. 

Planetary Data Collection (PLANK) platform

2. Case Study: Estonia



Create and use the LADM database to store data

Create a country profile for Estonia in LADM Part 5

Develop an import script to import plans to the 
database

Integration with the compliance checks

1.
2.

3.
4.

FME

PostgreSQL

3. Estonia country profile
Country Profile

Why do we need to create a profile?



Create a country profile for Estonia in LADM Part 51.

An empty “database”

3. Estonia country profile
Why do we need a country profile?



Create a country profile for Estonia in LADM Part 51.

Without a standardized 
framework… 

3. Estonia country profile
Why do we need a country profile?

…data can be randomly stored.



Create a country profile for Estonia in LADM Part 51.

Of course, common sense 
can tell somethings don’t 
belong together…

3. Estonia country profile
Why do we need a country profile?



Create a country profile for Estonia in LADM Part 51.

But somethings can vary 
according a person 
country…

3. Estonia country profile
Why do we need a country profile?

… causing ambiguity for people who 
are not familiar with how the data is 
structured in this room country.Office desk..?



Create a country profile for Estonia in LADM Part 51.

LADM proposes a 
standardized structure to 
store the “information” in a 
database…

3. Estonia country profile
Why do we need a country profile?

… just like a blueprint!

“Living room”“Bedroom”



Create a country profile for Estonia in LADM Part 51.

This structure can be 
rearranged according to 
the specific needs of a 
country.

3. Estonia country profile
Why do we need a country profile?

“LADM provides a guideline rather than rigid implementation methods”

What LADM offers Specific framework tailored to 
the needs of the country



Create a country profile for Estonia in LADM Part 51.

3. Estonia country profile
Why do we need a country profile?

“LADM provides a guideline rather than rigid implementation methods”

- Inclusion of new things
- Minor changes to the locations 
- Minor exclusions of unnecessary 

things 

Example:



Create a country profile for Estonia in LADM Part 51.

In the end, we have a 
standardized system 
that works for us and is 
also recognizable by any 
other parties.

3. Estonia country profile
Why do we need a country profile?

Promotes interoperability 
of the data!



3. Estonia country profile
What affected?

1.  The administrative system and the legal framework of 
Estonia regarding spatial plans

2.  How each plan affects the other plan (spatial plan hierarchy)

3.  Data specific requirements (e.g., layer requirements) to 
understand the data

4.  The existing database model’s structure (PLANK) for 
understanding what kind of data is stored from the plans and 
how they are used together



3. Estonia country profile
LADM P5

LADM P5’s proposed structure to 
store the spatial information

(i.e., the blueprint)



3. Estonia country profile
Estonia’s LADM P5 Profile

Estonia country profile utilized 
according to the data and framework 
requirements of the country.



3. Estonia country profile
Plan Classes

Detailed Plan

Master Plan

County Plan

National Plan



3. Estonia country profile
LADM Part 5 mapping LADM Classes Estonia Spatial Plans



3. Estonia country profile
LADM Part 5 mapping LADM Classes Estonia Spatial Plans

For representing more details 
for each specific plan level…



Detailed Plan

Master Plan

County Plan

National Plan

Plan Class

Plan Unit Classes

3. Estonia country profile
Plan Classes



3. Estonia country profile
Plan Classes

Detailed Plan

Master Plan

County Plan

National Plan



3. Estonia country profile
LADM Part 5 mapping

For representing more details 
for each specific plan level…

Plan Class

its unit classes



3. Estonia country profile
LADM Part 5 mapping

For representing more details 
for each specific plan level…

its unit classes



3. Estonia country profile
LADM Part 5 mapping

So…

1 Plan
Can have many units 

depending on the 
granularity level of the 

captured unit



3. Estonia country profile
LADM Part 5 mapping

the whole built environment 
So, a unit can be

one building

OR/AND



3. Estonia country profile
LADM Part 5 mapping LADM Classes Estonia Spatial Plans

+

+

+

+

+



LADM Classes Estonia Spatial Plans

3. Estonia country profile
LADM Part 5 mapping



3. Estonia country profile
Metadata and Versioning



3. Estonia country profile
Metadata and Versioning

PLANK

Mostly developed 
according to the additional 
information PLANK offers



Create and use the LADM database to store data

Create a country profile for Estonia in LADM Part 5

Develop an import script to import plans to the 
database

Integration with the compliance checks

1.
2.

3.
4.

FME

PostgreSQL

4. Implementation



4. Implementation
LADM Database Setup 

Creation of a database in PostgreSQL of the new Estonia 
profile in LADM



4. Implementation
Import Plans to the Database

PLAN data 
(IFC)

LADM P5
Database

Mapping IFC attributes to 
classes/attributes in LADM database
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REF: https://www.uky.edu/EVPFA/Facilities/MasterPlan/images/MasterPlan_Map_2013-11-08.jpg

Compliance Checks: Example

4. Implementation

1. Upload an IFC file of the Detailed Plan and access required Master Plan data
2. Check if the model fits the IDS requirements (ensuring that information is in the correct location and 

format)
3. Compute the checks

“The height of the buildable area in Detailed Plan cannot exceed the max. height of the Master Plan”



1. Upload an IFC file of the Detailed Plan and access required Master Plan data
2. Check if the model fits the IDS requirements (ensuring that information is in the correct location and 

format)
3. Compute the checks

Compliance Checks: Example

4. Implementation

MAX 15 meters height
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MAX 3 storey

Residential Zone

“The height of the buildable area in Detailed Plan cannot exceed the max. height of the Master Plan”



Does the Detail Plan comply against Master Plan regulations?

MAX 15 meters height

D
et
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le

d 
Pl
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M
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r P
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n

MAX 3 storey

Residential Zone

Compliance Checks: Example

4. Implementation



Compliance Checks: Example

4. Implementation

1. Upload an IFC file of the Detailed Plan and access required Master Plan data
2. Check if the model fits the IDS requirements (ensuring that information is in the correct location and 

format)
3. Compute the checks
4. Visualize the results of the pre-defined detailed plan checks

REF: https://www.uky.edu/EVPFA/Facilities/MasterPlan/images/MasterPlan_Map_2013-11-08.jpg

“The height of the buildable area in Detailed Plan cannot exceed the max. height of the Master Plan”



Compliance Checks: Example

4. Implementation

REF: https://www.uky.edu/EVPFA/Facilities/MasterPlan/images/MasterPlan_Map_2013-11-08.jpg



Compliance Checks: Example

4. Implementation

REF: https://www.uky.edu/EVPFA/Facilities/MasterPlan/images/MasterPlan_Map_2013-11-08.jpg

Dataset

Available Checks

Description of the check

Check results with additional 
comments on the results



Compliance Checks: Example

4. Implementation

REF: https://www.uky.edu/EVPFA/Facilities/MasterPlan/images/MasterPlan_Map_2013-11-08.jpg



1 2 5
All plan types 
(Master, Detailed plan etc.)

Check resultsAccess required 
information

Compute checks

4

IFC

3

Final Pipeline

4. Implementation

Store information 
through LADM



Data Read from the Database

4. Implementation

Information 
stored in the DB

Initial data

Data read from the 
LADM database



Data Read from the Database

4. Implementation

PostGIS (PostgreSQL) Technical Constraint

• PostGIS CANNOT store geometry appearance/style 
(e.g., color).

• No solution was found during the research, but 
future optimizations could explore alternatives of 
PostGIS.

• E.g., using MongoDB with GeoJSON for styled 
geometries 

OR
• developing custom scripts to manage styles 

separately from geometry. 



One of the benefits of utilizing LADM for the compliance checking pipeline is that 
some of the checks can be executed directly in the database.

4. Implementation
Scenarios where LADM can be used for Checks



CHECK: Compare the two most recent versions of the Detailed Plan 
“Central Park” to assess whether they meet the Master Plan's greenery 
requirement of at least 30% of the total plan area.

Classes from LADM used for 
this check

4. Implementation
Scenarios where LADM can be used for Checks



Example SQL query in the 
database

4. Implementation
Scenarios where LADM can be used for Checks

CHECK: Compare the two most recent versions of the Detailed Plan “Central Park” to assess 
whether they meet the Master Plan's greenery requirement of at least 30% of the total plan area.



CHECK: Compare the two most recent versions of the Detailed Plan “Central Park” to assess 
whether they meet the Master Plan's greenery requirement of at least 30% of the total plan area.

Example output of the query

The results show that the first version of the Detailed Plan meets the Master Plan’s 
minimum 30% greenery requirement, while the second version falls short, with 
only 28% greenery, failing the compliance check.

4. Implementation
Scenarios where LADM can be used for Checks



5. Video Example (1 min)

Uploading the plans to the database



5. Video Example (>1 min)

Reading the plans from the database



5. Conclusion and Future Research

…

Instead of using many cumbersome 
scripts to extract and validate the 

necessary plan information and 
metadata every time…



We upload the plan data and metadata 
to the LADM database one time…

5. Conclusion and Future Research



And directly read the necessary 
information from the structured 

framework of the LADM database after.

5. Conclusion and Future Research



…

5. Conclusion and Future Research



5. Conclusion and Future Research

Current FME script used for the “building height” check:



5. Conclusion and Future Research

If LADM database was used for input plan data for the “building height” check:



Final Pipeline

5. Conclusion and Future Research

Store in Estonia’s LADM DB

Access plan information

IFC data

Compute checks using the DB
Show results

1

2

3

4 5



Investigation of existing 2D data

2D data?
?

?

? ?

5. Conclusion and Future Research

Despite Estonia's progress 
toward digitalization, existing 
spatial planning system still 
relies on 2D formats like CAD 
and PDFs.



Investigation of existing 2D data

The nationwide PLANK collects and maintains all established plans 
regardless of the type of planning. 

Planetary Data Collection (PLANK) platform

A real-world Detailed 
Plan example from 
PLANK was investigated.

5. Conclusion and Future Research



Investigation of existing 2D data

Detailed plan of “Põllu tn 4 and the surrounding area”

Main aim: Change the land use from residential to commercial and 
allow two commercial buildings.

5. Conclusion and Future Research



Investigation of existing 2D data

Available plan files on PLANK database.

5. Conclusion and Future Research



Investigation of existing 2D data

DK402 Metadata table

DK401 Smart data table

DK202 Planning solution containing spatial data

5. Conclusion and Future Research



Investigation of existing 2D data

DK202 Planning solution containing spatial data

5 layers categorized according 
to different spatial features

DP_hoonestus – Building/Construction
DP_juurdep – Access
DP_krunt – Plot/Land parcel
DP_tehno – Technical infrastructure
plan_ala – Planning area 

5. Conclusion and Future Research



Investigation of existing 2D data

DK202 Planning solution containing spatial data

• The metadata of the layers only relate to 
the visual aspects

5. Conclusion and Future Research



Investigation of existing 2D data

DK202 Planning solution containing spatial data

• Thus, the DWG only provides 
the geometric layout and 
basic visualization details 

5. Conclusion and Future Research



Investigation of existing 2D data

DK402 Metadata table

Planner Preparer Software Used
Model 
Scale

Coordinate 
System Scale Contact

Height 
System

5. Conclusion and Future Research



Investigation of existing 2D data

DK402 Metadata table

Planner Preparer Software Used
Model 
Scale

Coordinate 
System Scale Contact

Height 
System

Aligned with what PLANK offers as 
Metadata of the plan information

5. Conclusion and Future Research



Investigation of existing 2D data

DK402 Metadata table

Estonia’s new LADM P5 profile 
also addresses this information

5. Conclusion and Future Research



Investigation of existing 2D data

DK401 Smart data table

5. Conclusion and Future Research



Investigation of existing 2D data

DK401 Smart data table

Layers categorized according to 
different spatial features

plan_ala – Planning area
DP_krunt – Plot/Land parcel
DP_krundisihtotstarve – Land use purpose of the plot 
DP_hoonestus – Building/Construction
DP_juurdep – Access
DP_tehno – Technical infrastructure

5. Conclusion and Future Research



Investigation of existing 2D data

DK401 Smart data table

DP_hoonestus 
Building/Construction

• objectID: Unique identifier for the object in the plan.
• kruntID: Identifier for the specific plot/land parcel (krunt).
• ehTypp: Type of building/construction allowed on the plot 

(e.g., residential, commercial).
• arv: Number of buildings or units allowed on the plot.
• pind: The area of the plot in square meters.
• korgus: MAX allowed height of the building in meters. 

5. Conclusion and Future Research



Investigation of existing 2D data

DK401 Smart data table

The missing metadata of the layers from the DWG file seems to be represented in multiple 
XLSX (“CSV”) files.

5. Conclusion and Future Research



Investigation of existing 2D data

DK402 Metadata table

DK401 Smart data table

DK202 Planning solution containing spatial data

5. Conclusion and Future Research



Investigation of existing 2D data

DK402 Metadata table

DK401 Smart data table

DK202 Planning solution 
containing spatial data

+ ?RI100 Spatial illustrations

5. Conclusion and Future Research



Investigation of existing 2D data

RI100 Spatial illustrations

Contains 3D renders of the 
Detailed Plan

5. Conclusion and Future Research



Investigation of existing 2D data

RI100 Spatial illustrations

• Primarily used for visualization

• Lack the technical information needed for 
compliance checks or LADM integration

5. Conclusion and Future Research



Investigation of existing 2D data

• Reliance on 2D data and fragmented metadata creates 
challenges in Estonia’s spatial planning system.

• Data in PLANK can be adapted for LADM Part 5 and 
compliance checking, but significant workflow 
adjustments are required.

• Improvements needed:
• adding richer semantic information, 
• streamlining metadata, 
• reducing reliance on external files. 

5. Conclusion and Future Research



• LADM Part 5 profile for Estonia enhances data consistency and 
interoperability across spatial planning checks.

5. Conclusion and Future Research



• LADM Part 5 profile for Estonia enhances data consistency and 
interoperability across spatial planning checks.

• A standardized and structured database enables effective 
management and validation of plan data.

5. Conclusion and Future Research



• LADM Part 5 profile for Estonia enhances data consistency and 
interoperability across spatial planning checks.

• A standardized and structured database enables effective management 
and validation of plan data.

• Examining the existing 2D system alongside the proposed solution 
highlights LADM Part 5’s role in unifying fragmented data.

5. Conclusion and Future Research



5. Conclusion and Future Research
Addressing to common reviews

Why 3D data/ why IFC?

• 3D data in IFC format allows accurate representation of spatial 
relationships, vital for compliance checks.

• Combines both geometric and semantic data in a single 
model, allowing for a streamlined validation process without 
relying on fragmented sources like CSV files.

• Embeds metadata within the model itself, allowing 
automation to be established easier without relying on manual 
interventions.

• IFC, as an open standard, enhances interoperability and aligns 
Estonia with global practices.



5. Conclusion and Future Research
Addressing to common reviews

Why import scripts only focus on Detailed Plans?

• Focused on Detailed Plans due to the availability of 3D IFC data 
and the scope of the research focusing on IFC rather than 
WMS//WFS (Master Plan data).

• However, LADM country profile and the database were structured 
to accommodate future inclusion of Master Plans.

• Using Detailed Plans as a starting point ensures a practical 
implementation of compliance checks, setting the groundwork for 
expansion. 



5. Conclusion and Future Research
Addressing to common reviews

How does this research address key challenges in spatial 
planning?

• Standardizes spatial data management by implementing LADM 
Part 5, enhancing consistency across municipalities and planning 
levels.

• Highlights the benefits of adopting 3D IFC models, enabling 
further applications like compliance checks.

• Streamlines data exchange between planning authorities, 
improving collaboration and reducing data inconsistencies.

• Lays a foundation for automated compliance checks, supporting 
Estonia’s broader digitalization goals in spatial planning. 



5. Conclusion and Future Research

Scale the prototype to real-world workflows with larger datasets.Scale

Improve IFC-LADM mapping and standardize urban-scale data use.Improve

Explore CityGML’s potential for planning and zoning checks.Explore

Establish consistent frameworks for Estonian spatial planning data.Establish

Integrate additional LADM standards for comprehensive systems.Integrate

Test LADM Part 5 in diverse countries and planning contexts.Test

Develop advanced algorithms for more thorough compliance checks. Develop



Thank you.
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