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Be prepared, it's a pretty scary journey

with some crazy acronyms…



Key Terms

1 LOD
Level of Detail (LOD) referred to geometric detail

2 LOD
Level of Development (LOD) more than just geometry - geometric and non-geometric

precision, content, degree of maturity, comprehensiveness, completeness, information… 

Note: LOD also became Level of Definition (combining detail and information)

3 LOA
Level of Accuracy (LOA) specifies measured or represented accuracy - crucial for as-

built documentation

4 Level of Information Need (not LOIN)
A framework (EN 17412 standard) to define geometry, documentation and information

requirements

Attempting to avoid unnecessary over or under-modeling/production of information



Let's start from the beginning 



The origins of LOD
A computer graphics and 3D modeling term used since the 1980s. 

Driven by the need to optimize performance and manage complexity. 

The basis used to describe geometric requirements for BIM… 



LOD for BIM (Building Information Modeling)

LOD Origin

First introduced in 2005 by

Graphisoft / Vico Software

Served as a tool to define 

requirements for element

geometry

LOD Purpose

Model geometry used to

calculate quantities

LOD Evolution

As the AEC industry

embraced BIM more widely,

the need for standardized

LOD specifications became

apparent. 





LOD 100 to LOD 500



But it wasn't so simple

1

Inconsistent interpretation of

LOD levels across the industry

2

Potential for misalignment

between design intent and

model development

3

Difficulty quantifying the actual 

information content at each

LOD level



PDF file

https://support.vicosoftware.com/flarefiles/Content/KB/Trimble%20-%20Progression%20Planning%20V15.pdf


Aspects and Classes?



A Shift Towards Level of Development (LOD)
As the limitations of the traditional Level of Detail (LOD) approach became more apparent, the

industry recognized the need for a more comprehensive and information-centric framework.

1.

The concept of Level of Development (LOD) emerged, focusing on the degree of completeness and 

reliability of information rather than just geometric detail.

2.

The shift towards LOD aimed to address the misalignment between design intent and model

development, ensuring that the model accurately reflects the project's information requirements at

each stage.

3.



LOD Updates

⚠ 100, 350, 500, Components, Information



Limitations of Level of Development concept
The BIM Forum LOD concept tried to cram too much information into a single numerical scale,

making it difficult to precisely define and communicate exact requirements.

1.

The LOD framework lacked flexibility, often forcing project teams to choose a level that didn't

exactly match their needs, leading to over/under modeling and information management challenges.

2.

The subjective nature of defining LOD levels resulted in inconsistencies, as different stakeholders

interpreted the same levels differently.

3.



The introduction of Level of Accuracy (LOA)

Capturing Data Quality

LOA focused on the precision

of geometry

Quantifying Uncertainty

LOA establishes clear

guidelines for assessing

accuracy

Decision-Making

Understanding accuracy leads

to informed decisions

Measured and represented accuracy:



LOA Relation to LOD 500

Definition of LOA
Level of Accuracy (LOA) is a

measure of the precision and

reliability of the data

represented within a BIM model.

It is particularly critical in the

later stages of a project, when

the as-built documentation must

accurately reflect the

constructed reality to enable

efficient facility management

and operations.

Importance in LOD 500
LOA plays a crucial role in

achieving LOD 500, which

represents the highest level of

detail in BIM models. At this

stage, the model is expected to

accurately depict the as-built

conditions of the facility,

including all components,

systems, and their exact spatial

relationships. LOA ensures that

the model's data meets the

required level of precision and

can be relied upon for

operations and maintenance

activities.

Impact on Facility 
Management

High levels of accuracy in BIM

models are essential for

effective facility management

and operations. With precise as-

built data, facility managers can

optimize maintenance

schedules, plan renovations and

retrofits more efficiently, and

ensure the safety and

compliance of the built

environment throughout its

lifecycle.
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What needed to happen

1 Clarify information requirements
Define the specific data and

documentation requirements

2 Align stakeholder expectations
Ensure all parties understand the purpose

and limitations of LOD/LOD

3 Develop more robust standards
Establish clearer guidelines for assessing

and achieving the desired LOD/LOD

4 Emphasize information quality
Focus on the accuracy, reliability, and

usability of model data, not just geometry



Development of LOIN (EN 17412)

Rationale for LOIN
The introduction of the Level of Information

Nees standard was driven by the recognition

that LOD was not sufficient to ensure the

right information was available at the right

time. LOIN addresses the need for a more

comprehensive and structured approach to

information management.

Key Milestones
The development of LOIN standards involved

collaboration between industry organizations

and subject matter experts. Key milestones

included the release of the ISO 19650 series,

which integrated LOIN as a core component,

and the ongoing efforts to align LOIN with

other BIM standards globally.

Benefits of LOIN
By specifying the precise information

requirements for each phase of a project,

LOIN helps ensure that information models are

not only graphically detailed but also contain

the necessary data to support decision-

making. This leads to improved coordination,

reduced rework, and more efficient project

delivery.

Challenges of Adoption
Despite the clear benefits of LOIN, its

widespread adoption has faced some

challenges, including the need for cultural

change, training, and alignment with existing

BIM workflows. Overcoming these obstacles is

crucial for unlocking the full potential of using

the Level of Information Need framework in

projects. 





Level of Information Need (framework)



















Level of Information Need (framework)



Importance of LOD, LOIN, and LOA in BIM

1

Collaboration
These standards facilitate effective

collaboration among stakeholders by

ensuring that everyone is working with the

appropriate level of information and

accuracy at each stage of the project. This

fosters better communication, reduces

misunderstandings, and streamlines

decision-making processes.

2

Efficiency
By defining clear guidelines for information

requirements and accuracy levels, LOD,

LOIN, and LOA help optimize resource

allocation and prevent unnecessary over-

modeling or under-modeling, leading to

increased efficiency and cost-savings

throughout the project lifecycle.

3

Quality Assurance
These standards ensure that BIM models

meet the required levels of detail,

information, and accuracy, contributing to

better quality control and assurance

processes. This, in turn, minimizes errors,

rework, and potential legal disputes,

ultimately leading to higher-quality

construction projects.

4

Lifecycle Management
By establishing clear guidelines for

information delivery and accuracy

requirements throughout the project

lifecycle, LOD, LOIN, and LOA facilitate

seamless transitions between project

phases and enable efficient facility

management and operations after

construction is complete.

Clarifying Expectations

The integration of LOD, LOIN,

and LOA standards helps set

clear expectations for model

deliverables and information

requirements throughout the

project lifecycle. This

alignment ensures that all

stakeholders understand the

level of detail, data, and

accuracy needed at each

phase, reducing the risk of

misunderstandings and delays.

Ensuring Appropriate Use

By defining the appropriate

levels of detail, information,

and accuracy, these standards

help guide the use of BIM

models for specific purposes,

such as design, construction,

or facilities management. This

prevents the misuse of models

and ensures that they are

leveraged effectively to

support decision-making and

project delivery.

Improving Coordination

The integration of LOD, LOIN,

and LOA facilitates better

coordination among project

team members, as they can

align their work and

expectations based on a

common understanding of

model development and

information requirements. This

enhances collaboration,

reduces rework, and increases

the overall efficiency of BIM-

driven projects.



Challenges with Separate Standards

Challenge Impact

Lack of Alignment Having separate standards for LOD, LOIN, and

LOA can lead to misalignment and

inconsistencies in information delivery, resulting

in inefficiencies and potential conflicts between

stakeholders.

Siloed Workflows Separate standards can perpetuate siloed

workflows, where different teams work with

different levels of detail and information,

hindering collaboration and integration.

Increased Complexity Managing multiple standards and ensuring

compliance across all fronts can add significant

complexity to BIM projects, especially for large-

scale or complex endeavors.

Quality and Accuracy Issues Misalignment between LOD, LOIN, and LOA can

lead to quality and accuracy issues in the final

deliverables, potentially causing rework, delays,

and legal disputes.



The Case for Integration

Clarity + 
Collaboration
By integrating LOD,

LOIN, and LOA into a

unified framework,

project teams can work

more seamlessly, with

a shared

understanding of

model development

and information

requirements. This

fosters better

communication,

reduces conflicts, and

enables more effective

collaboration among

stakeholders.

Enhanced Efficiency
Integrating these

standards can

streamline BIM

workflows, eliminate

redundancies, and

reduce the time and

resources required to

manage multiple,

independent

frameworks. This leads

to more efficient

project delivery, lower

costs, and better

overall value for clients.

Quality and Risk 
Mitigation
Aligning LOD, LOIN,

and LOA ensures that

information accurately

represent the physical

conditions and needs

of a project. This, in

turn, would minimize

errors, rework, and

potential legal disputes,

ultimately mitigating

risks and improving

project outcomes.

Standardization 
Benefits
By integrating these

standards, the industry

can move towards a

more consistent and

streamlined approach

to BIM implementation.

This promotes

widespread adoption,

facilitates training and

education, and enables

better data

interoperability across

projects and

organizations.



But how do we deliver the requirements?



Traditional Approach to:

Information Requirements



Traditional Results



So what's a better way?



IDS is the better way (openBIM)



Taking the best parts
The LOD Specification is a great start for graphical representation

Level of Information Need (EN 17412) is a great information requirements framework

buildingSMART's IDS (Information Delivery Specifications) is the start of a great technical framework

Integrating these complementary specification, standard and technical solutions into a unified

framework will streamline information management workflows, eliminate redundancies, and promote

consistent adoption across the industry.

As the industry moves towards adopting ISO 19650 and other international standards, there is a unique

opportunity to incorporate the integrated LOD, LOIN, and LOA model into these frameworks. This would

ensure consistency and interoperability across global projects, facilitating collaboration and improving

project outcomes on an international scale.



Example of IDS - it's simple!



Impact of Integration on the Industry

Improved Collaboration
The integration of LOD, LOIN, and LOA will

foster improved collaboration among

stakeholders by ensuring that everyone is

working with the appropriate level of

information and accuracy at each stage of the

project. This will reduce misunderstandings,

streamline decision-making processes, and

enhance project delivery.

Increased Efficiency
By aligning information requirements with

accuracy levels, an integrated approach will

optimize resource allocation and prevent

unnecessary over-modeling or under-

modeling. This will lead to increased

efficiency, reduced rework, and potential cost

savings throughout the project lifecycle.

Enhanced Quality and Risk Mitigation
A unified framework will ensure that BIM

models meet the required levels of detail,

information, and accuracy, contributing to

better quality control and assurance

processes. This, in turn, will minimize errors,

rework, and potential legal disputes, ultimately

mitigating risks and improving project

outcomes.

Improved Facility Management
With accurate and comprehensive as-built

information, the integration of LOD, LOIN, and

LOA will enable more efficient facility

management and operations. Facility

managers will have access to reliable data for

maintenance, renovations, and compliance,

extending the benefits of BIM beyond

construction.



Resources:



The openBIM Workflow

23:17

YouTube

The openBIM Workflow

Hear from buildingSMART International Technical Director Léon van

Berlo who discusses the openBIM workflow. The openBIM workflo…

https://www.youtube.com/watch?v=LsV3z27iSGc


Level of Information Need

Plannerly

Understanding Level of Information Need (LOIN) in BIM Pr…

Understanding Level of Information Need (LOIN BIM). We explore the

concept of Level of Information Need in BIM projects and showing …

https://plannerly.com/level-of-information-need-loin-bim/


Level of Information Need

04:00

YouTube

How to use LOD 100-500 | Intro & Recent Updates | Maste…

In this video, I'll take you through a quick intro on how to use the LOD

BIM Forum Specification (LOD 100 - 500) with Plannerly. Discover…

https://www.youtube.com/watch?v=emkeERIcKqA


Level of Information Need

12:56

YouTube

Explaining 7 Level of Information Need 6 for BIM and � …

To implement Level of Information Need you must first be prepared!

It is critical to define: 1. the purpose of the information exchange…

https://www.youtube.com/watch?v=pCXTTxQgyx4


� ISO 19650 in Five Minutes:

05:23

YouTube

ISO 19650 in five minutes

THREE RESOURCES 5 5 5 - ISO 19650 Explainer Videos:

https://www.plannerly.com/what-is-iso-19650 - ISO 19650 Process…

https://www.youtube.com/watch?v=u3rImY-5q6Y


� ISO 19650 Training

YouTube

ISO 19650 Explained

Understand the ISO 19650 workflow with simple EIR and BEP

explanations. ...and many other ISO documents for BIM projects!…

http://www.youtube.com/playlist?list=PLRxOZWDsyG4B6I0oiNXpY2DFuEIu6QLwR


IDS Resources:

Plannerly

buildingSMART IDS - Unlocking Building Efficiency: Plann…

Plannerly offers the buildingSMART IDS export on all plans, taking

building efficiency to the next level! Learn how this game-changing…

https://plannerly.com/buildingsmart-ids-export-availability/


IDS: Structured Information Requirements

YouTube

IDS buildingSMART

Offering valuable insights into the world of Building Information

Modeling (BIM) and the innovative technologies shaping the…

http://www.youtube.com/playlist?list=PLRxOZWDsyG4Alj-q71sb1fmyBEZ9Uf1Ta


� Resources:

02:30

YouTube

How to use the IDS XML from buildingSMART (using Plann…

Are you looking to learn how to implement the Information Delivery

Specification (IDS) XML from buildingSMART in your BIM workflow?…

https://www.youtube.com/watch?v=JdfqdAD4Zsc


YouTube Training Series: LINK

YouTube

Plannerly BASICS

This exciting Information Management and BIM training is designed

to enhance your BIM skills significantly! Divided into three parts -…

http://www.youtube.com/playlist?list=PLRxOZWDsyG4DQzWhtIu7sLDWYwCSRaJM6
https://youtu.be/LyDTBIZLCeY?list=PLRxOZWDsyG4DQzWhtIu7sLDWYwCSRaJM6


Key Takeaways
The evolution of Level of Detail/Development/Definition (LOD)

standards in BIM expanded to more than geometry 

1.

LOD evolution aimed to capture not just geometric detail, but also the 

maturity and reliability of the model information

2.

The limitations of LOD led to the development of Level of Information

Need

3.

Level of Information Need is a framework → could benefit from

incorporating LOD

4.

Adding the benefits of Level of Accuracy enhances the framework for

As-built documentation

5.

The combined approach delivered using buildingSMART IDS is the

optimum combination!

6.



Thank You! �

Clive Jordan - Co-founder, Plannerly
Ask me about our solution to "get your company ISO 19650 compliant in 60 days"

Contact: clive@plannerly.com

mailto:clive@plannerly.com

