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encompassing both geometric (graphical) and non-geometric (informational) 
components. The article analyzes the classification of LOD and its roles across 
various stages of the project lifecycle, ranging from conceptual design (LOD 
100) to asset management and operation (LOD 500).  

Special emphasis is placed on the general requirements for data 
accuracy, alignment with client expectations, and compliance with 
international standards such as ISO 19650. Additionally, the study explores 
challenges related to insufficient or excessive detailing and examines 
opportunities for advancements such as automation of detail validation and 
integration with digital twin technologies.  

The work highlights the importance of leveraging LOD to optimize 
resources, enhance communication among project stakeholders, and 
minimize the risks of errors in design. By addressing these aspects, LOD 
serves as a critical tool for improving the efficiency and effectiveness of BIM-
based project execution. 
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INTRODUCTION 

What is LOD and when is it needed? 
LOD stands for Level of Development (or Level of Detail 

for models) – a concept that anyone working with BIM 

must become familiar with at some point. Sometimes, 
LOD is described as the Level of Detail – the degree of 

detail in a model – but we prefer the formal, first 
definition. 

So, why is LOD needed? You know that the principle of 
BIM is based on creating a model consisting of elements 

that provide insight into the building's lifecycle. The 

important thing is that BIM elements are not limited to 
traditional 3D models but can also include digital or 

graphical information. For example, a construction 
schedule for the building is a BIM element. Time, cost, 

and the building’s lifecycle are all BIM elements. 

 
METHODS 

As a result, a challenge arises: different designers 
process the "layers" of graphical or digital information 

in varying sequences. Naturally, it became necessary to 
establish some form of regulation, for instance, to 

facilitate the drafting of contracts for design services. 

To address this, various levels of LOD (Level of 
Development) were introduced.   

The standard LOD levels are 100, 200, 300, 350, and 
400. Occasionally, LOD 500 is also specified, although 

the BIMForum guideline explicitly marks it as "not 

used."   

Building Information Modeling (BIM) refers to the 

process of creating and managing digital models of 
buildings and structures, fundamentally transforming 

the workflows of design, construction, and operation. 

One of the core features of BIM is the utilization of 
Levels of Development (LOD), which define the degree 

of detail and refinement in the information contained 
within the model. This aspect plays a critical role in 

ensuring the quality and efficiency of a BIM project.   
This document examines the primary requirements for 

LODs, their classification, their roles across different 

stages of the project lifecycle, and their impact on 
collaboration among stakeholders.   

1. Concept of Level of Development (LOD) 
The Level of Development (LOD) is a standardized 

metric that reflects the degree of elaboration of BIM 

model elements. LOD encompasses both graphical 
(object geometry) and non-graphical (attributes, 

specifications, and associated data) information.   
According to international standards such as those set 

by the American Institute of Architects (AIA) and 
BIMForum, the following key levels of development are 

distinguished:   

- LOD 100 (Conceptual Level): The model contains 
general objects but lacks precise dimensions or 

attributes. It is used for conceptual evaluation and 
preliminary design.   

- LOD 200 (Schematic Design): Model elements include 

approximate dimensions, shapes, and locations.   
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- LOD 300 (Design Development): Objects in the model 

have precise geometry and are positioned according to 

a coordinated system. This level is utilized for preparing 
construction documentation.   

- LOD 350 (Detailed Design): Includes explicit 
connections between objects, their interactions, and 

comprehensive specifications.   

- LOD 400 (Construction-Level Detail): Model elements 
fully align with project requirements and include all 

information necessary for manufacturing or 
construction.   

- LOD 500 (As-Built Model): Represents the finalized 

building or structure, containing accurate, up-to-date 
information for operation and maintenance purposes.   

 
By defining these levels, BIM provides a framework for 

systematically managing the progression of design 
detail and data refinement, facilitating collaboration, 

improving project accuracy, and ensuring efficient 

project delivery. 
 

RESULTS  
The Role of Levels of Development in BIM Design 

The Levels of Development (LOD) serve as a critical tool 

in managing and executing BIM-based projects. Their 
application ensures the following: 

1. Alignment with Project Phases:   
   Each LOD corresponds to the lifecycle stages of a 

project, from conceptual design to operation and 
maintenance. This ensures that the level of detail in the 

BIM model aligns with the specific requirements of each 

phase. 
2. Optimization of Resources:   

   Clearly defining LODs prevents unnecessary detailing 
during early stages, thereby conserving both time and 

financial resources. This approach streamlines resource 

allocation and avoids inefficiencies. 
3. Enhanced Collaboration Among Stakeholders:   

   Standardized LOD levels enable architects, engineers, 
contractors, and clients to "speak the same language," 

fostering improved communication and coordination 

throughout the project lifecycle. 
4. Risk Mitigation and Error Reduction:   

   By setting explicit requirements for the level of detail 
in the model, LODs minimize misunderstandings and 

significantly reduce the likelihood of errors in the 
project. This clarity supports a more accurate and 

efficient design and construction process. 

The use of LODs in BIM projects not only ensures 
consistency and precision but also facilitates a 

structured approach to design and construction, 

improving project outcomes and stakeholder 

satisfaction. 

 
DISCUSSION 

3. Requirements for Levels of Development (LOD) 
3.1 General Requirements 

1. Accuracy of Information: Each LOD must align with a 

specific level of data precision and accuracy.   
2. Agreement with the Client: LOD requirements should 

be predefined in contracts or the BIM Execution Plan 
(BEP) to ensure mutual understanding among 

stakeholders.   

3. Compliance with Standards: The LOD being utilized 
must conform to international or national standards, 

such as ISO 19650, to ensure consistency and reliability.   
3.2 Requirements for Different Project Phases 

Each phase of a BIM project imposes distinct LOD 
requirements: 

1. Conceptual Phase (LOD 100): Ensures basic 

conceptual representation of the project, including 
massing and spatial layout solutions.   

2. Design Phase (LOD 200–300): Requires the creation 
of a detailed model for analysis, calculations, and 

preparation of construction documents.   

3. Construction Phase (LOD 400): The model must 
include maximum detail, encompassing material 

specifications and structural connections.   
4. Operation Phase (LOD 500): Demands the integration 

of accurate as-built data, including equipment 
specifications, maintenance schedules, and other 

relevant operational information. 

4. Impact of LOD on Project Stakeholders 
LOD plays a central role in coordinating the efforts of all 

parties involved in a BIM project: 
1. Architects: Utilize LOD 100–300 for developing 

concepts and project documentation.   

2. Engineers: Use LOD 300–400 for performing 
calculations, designing engineering systems, and 

preparing detailed construction drawings.   
3. Contractors: Rely on LOD 400 for preparing 

construction workflows and executing the building 

process.   
4. Facility Management Teams: Employ LOD 500 for 

managing the facility and performing maintenance tasks 
effectively. 

5. Challenges and Issues Related to LOD 
Implementation 

Despite its advantages, applying LOD in BIM projects 

can present several challenges: 
1. Lack of Standardization: Different countries and 

companies may adopt varied approaches to defining 
LOD levels, leading to inconsistencies.   
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2. Over-Detailing: Excessive detailing in models can 

result in increased project timelines and costs without 

proportional benefits.   
3. Insufficient Expertise: Not all project participants are 

adequately trained or familiar with LOD requirements, 
which can hinder collaboration.   

4. Data Integration Challenges: Integrating LOD 400–

500 information into asset management systems can be 
complex and resource-intensive. 

6. Future Prospects for Advancing LOD Requirements 
Emerging trends in BIM design are driving the 

development and standardization of LOD requirements: 

1. Process Automation: Leveraging artificial intelligence 
to automatically validate model compliance with LOD 

requirements.   
2. Integration with Digital Twins: Creating LOD 500 

models that can support real-time building management 
and operational decision-making.   

3. Updating Standards: Developing new international 

standards to align with evolving demands and 
technological advancements. 

In conclusion, refining and standardizing LOD 
requirements will be crucial for maximizing the 

effectiveness of BIM in addressing contemporary 

architectural, engineering, and operational challenges. 
 

CONCLUSIONS  
In conclusion, it can be stated that Levels of 

Development (LOD) are a critical tool in standardizing 
the process of creating and managing digital models in 

BIM (Building Information Modeling). Clearly defining 

LOD requirements, aligning them with the needs of 
project participants, and adhering to established 

standards significantly contribute to improving design 
quality, reducing costs, and minimizing the risk of 

errors. However, to fully unlock the potential of LOD, 

further efforts are required in areas such as 
standardization, professional training, and the 

implementation of emerging technologies. 
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