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Research question.

‘’How can Artificial Intelligence (AI) be utilized to enhance 
knowledge exchange about university real estate buildings?’’
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Goal.

Enhancing the exchange of knowledge between Dutch universities, 
by developing an AI-generated project database about university 
real estate buildings. For campus managers to easily and quickly 

access and exchange knowledge
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Sub question.

1. What are the knowledge exchange barriers and drivers?
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Sub question.

1.

2. How can Artificial Intelligence (AI) facilitate knowledge exchange?
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Sub question.

1.

2.

3. What knowledge do the universities need in a project database?
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Sub question.

1.

2.

3.

4. How can a Tailored GPT be developed to serve as a knowledge database about university real estate

buildings?



19

Methodology.
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(own figure)
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SQ1: What are the knowledge exchange barriers and drivers?

SQ2: How can Artificial Intelligence (AI) facilitate knowledge exchange?

Literature review:

1. Knowledge exchange

2. Artificial Intelligence

3. University real estate
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Knowledge exchange.

(own figure, based on Alavi & Leidner, 2001; Ayinde et al., 2021; Jarrahi et al., 2023; Ruggles 1997)
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Knowledge exchange.

Three levels for knowledge exchange barriers & drivers (Rego et al., 2009):

1. Individual 2. Socio-organizational 3. Technological 
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1. Individual
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Barriers.
2. Socio-organizational 
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3. Technological 
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Drivers.
2. Socio-organizational 
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Barriers & Drivers.

Important barriers & drivers for this research:

Barriers:

• Lack of shared databases 
and repositories

• Lack of time

Drivers:

• Utilization of technology

• Centralized repository
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Barriers & Drivers.

Important barriers & drivers for this research:

Potential to overcome 
& enable

(Liebowitz, 2001; Olan et al., 2022; Bolisani & 
Nakash, 2024; Jarrahi et al., 2023)

Barriers:

• Lack of shared databases 
and repositories

• Lack of time

Drivers:

• Utilization of technology

• Centralized repository
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Large Language Model

Neural network-based model (Dertat, 2022) 

Large Language model.
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Large Language Model

Neural network-based model (Dertat, 2022) 

Text documents

Large Language model.
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Large Language Model

Neural network-based model (Dertat, 2022) 

Text documents Response

Large Language model.
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Tokens

Tokens; numerical representations of words (own work, based on Dertat (2022), 2024) 

Large Language model.
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Large Language model.

Tokens; numerical representations of words (own work, based on Dertat (2022), 2024) 

500 billion Tokens
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Benefits
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Artificial Intelligence.

Benefits

• Accessibility of information 
and knowledge

• Improved task efficiency

• Additional intelligence

• Time-efficiency
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Artificial Intelligence.

Benefits Ethical & societal 
considerations

• Accessibility of information 
and knowledge

• Improved task efficiency

• Additional intelligence

• Time-efficiency

• Behavior of ChatGPT

• Environmental impact

• Job displacement

• Misinformation
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University real estate.
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University real estate.

13 Dutch university campuses

~ 1200 university buildings
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University real estate.

The Corporate Real Estate Management (CREM) theory (Den Heijer, 2011)



49

University real estate.

Campus management framework (Den Heijer, 2011)
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Existing database.

Project from project database: J Building – Erasmus University Rotterdam (Den Heijer, 2011) 
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Existing database.

• Location

• Position on campus

• Project type

• Year of construction

• Main functions

• Building image

Project from project database: J Building – Erasmus University Rotterdam (Den Heijer, 2011) 
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Existing database.

• General description of the building

Project from project database: J Building – Erasmus University Rotterdam (Den Heijer, 2011) 
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Existing database.

• Campus management framework
• Strategic data

• Financial data

• Functional data

• Physical data

Project from project database: J Building – Erasmus University Rotterdam (Den Heijer, 2011) 
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Existing database.

Project database by Altinkaya Genel et al. (2023)
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Existing database.

Database by Den Heijer (2011) Database by Altinkaya Genel et al. (2023)

• 39 Dutch university buildings

• Buildings till 2010

• Developing time: 5 years

• 780 worldwide university buildings

• Only 14 Dutch university buildings

• Limited knowledge
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Existing database.

Database by Den Heijer (2011) Database by Altinkaya Genel et al. (2023)

• 39 Dutch university buildings

• Buildings till 2010

• Developing time: 5 years

• 780 worldwide university buildings

• Only 14 Dutch university buildings

• Limited knowledge

Barrier:

Lack of shared databases Lack of updated and relevant shared databases

& the lack of time to update



57

AI facilitating Knowledge exchange.

Updated shared project 
database

Tailored GPT model

• Facilitator for explicit knowledge 
exchange (Rego et al., 2009)

• Easily accessible, retrievable, 
and exchangeable knowledge
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SQ3: What knowledge do the universities need in a project database?

SQ4: How can a Tailored GPT be developed to serve as a knowledge

database about university real estate buildings?
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Structure.
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Structure.

1. Using AI to find university buildings in open project databases and websites.
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Structure.

1.

2. Using AI to collect university building information.
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Structure.

1.

2.

3. Using AI to create an overview per building.
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Structure.

1.

2.

3.

4. Use AI to analyze and identify patterns, trends and innovations in university buildings.
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Finding.

1. Using AI to find university buildings in open project databases and websites.
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Finding.
Prompt engineering • List of Dutch university real estate (39 buildings)
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Finding.

Verifying reliability

Prompt engineering • List of Dutch university real estate (39 buildings)
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Finding.

Verifying reliability

Prompt engineering • List of Dutch university real estate (39 buildings)

• List of European university real estate (149 buildings)
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Finding.
• List of Dutch university real estate (39 buildings)

• List of European university real estate (149 buildings)

• List of worldwide university real estate

Verifying reliability

Prompt engineering
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Collecting.

2. Using AI to collect university building information.
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Verifying reliability.

Database by Den Heijer (2011)
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Verifying reliability.

Blind testDatabase by Den Heijer (2011)
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Verifying reliability.

Data per building T Building
Erasmus University

Huygens Building
Radboud University

Bernoulliborg
University of Groningen

Building O
University of Antwerp

General building 
information

Project description

Strategic data

Financial data

Functional data

Physical data

Comparative analysis
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Verifying reliability.

Data per building T Building
Erasmus University

Huygens Building
Radboud University

Bernoulliborg
University of Groningen

Building O
University of Antwerp

General building 
information

Project description

Strategic data

Financial data

Functional data

Physical data

Comparative analysis
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Collecting.

SQ3: What knowledge do the universities need in a project database?
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Necessary knowledge.

Categorization of the types of knowledge (own work, 2025)
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Necessary knowledge.
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Necessary knowledge.

• General building information

• Building function

• Project description

• Strategic data

• Functional data

• Physical data

• Energy performance

• Facilities

• Innovations

• Architect & constructor
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Creating an overview.

3. Using AI to create an overview per building.
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Creating an overview.
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Creating an overview.

Type of knowledge

• General building information
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Creating an overview.

Type of knowledge

• Project description
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Creating an overview.

Type of knowledge

• Strategic data

• Functional data

• Physical data

Not retrievable

• Financial data
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Creating an overview.

Additional knowledge

• Building functions

• Energy performance

• Facilities

• Innovations

• Architect & constructor
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Creating an overview.

Database by Den Heijer (2011) Database by Altinkaya Genel et al. (2023)

• 39 Dutch university buildings

• Buildings till 2010

• Developing time: 5 years

• Only 14 Dutch university buildings

• Limited knowledge

Updated database

• 39 Dutch university buildings

• 149 European university buildings

• Buildings from 2011 till 2024

• Developing time: within a week
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Analyzing & identifying.

4. Use AI to analyze and identify patterns, trends and innovations in university buildings.
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Analyzing & identifying.

Tailored GPT model
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Analyzing & identifying.

Tailored GPT model

Evaluation criteria

• Task-specific performance

• Domain expertise

• Contextual understanding

• Factual accuracy and reliability

• User experience
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Analyzing & identifying.

Tailored GPT model

Evaluation criteria

• Task-specific performance

• Domain expertise

• Contextual understanding

• Factual accuracy and reliability

• User experience
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Analyzing & identifying.
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Added value AI.

AI incorporated tools Non-AI incorporated tools

• Time-efficient

• Human-like responses

• Overcoming barrier lack of time

• Keeping up to date

• Requires human input

• Structured data inputs and outputs

• Further enabling barrier lack of time



Expert evaluation and testing

91

Synthesis.
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Database evaluation.

Evaluation criteria:

1. Accuracy 2. Completeness 3. Relevance 
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Database evaluation.

Results

• Knowledge is correct

Improvements

• Data presentation

• More precise definitions

Evaluation criteria:

1. Accuracy 2. Completeness 3. Relevance 
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Database evaluation.

Results

• Static data / explicit knowledge

• Overall complete

Improvements

• Dynamic data

• Numerical data

• Further enhancing data scope

Evaluation criteria:

1. Accuracy 2. Completeness 3. Relevance 

•

•

•
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Database evaluation.

•

•

•

•

•

•

•

•

Results

• Presented knowledge is 

relevant

Evaluation criteria:

1. Accuracy 2. Completeness 3. Relevance 

Improvements

• Numerical data

• Real-time data
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Tailored GPT testing.
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Tailored GPT testing.

Evaluation criteria:

3. Accuracy2. Usefulness 4. Limitations 1. Clarity
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Tailored GPT testing.

Evaluation criteria:

3. Accuracy2. Usefulness 4. Limitations 1. Clarity

Results

• Easy to understand

• Well-structured

Improvements

• No indication of 

knowledge gap
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Tailored GPT testing.

Evaluation criteria:

3. Accuracy2. Usefulness 4. Limitations 1. Clarity

•

•

Results

• Gathering knowledge

• Time saving

•

Improvements

• Data update frequency
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Tailored GPT testing.

Evaluation criteria:

3. Accuracy2. Usefulness 4. Limitations 1. Clarity

•

•

Results

• Mixed accuracy

• Accurate in handling 

general and qualitative 

knowledge

•

Improvements

• Handling numerical 

data

• No indication of 

knowledge gap

•

•

•
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Tailored GPT testing.

Evaluation criteria:

3. Accuracy2. Usefulness 4. Limitations 1. Clarity

•

•

Results

• Numerical data

• Tendency to provide an 

answer

•

•

Improvements

• Indicating when it does 

not possess knowledge

•

•

••

•

•
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‘’How can Artificial Intelligence (AI) be utilized to enhance knowledge 
exchange about university real estate buildings?’’
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Discussion.

• Lack of shared databases

• Lack of time

• Two existing Dutch 

databases

• Lack of updated shared 

databases

Theory
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Discussion.

•

•

•

•

Theory Practice 

`

• AI the potential to overcome 

barriers

• Shared database as stepping 

stool for knowledge 

exchange

• Up to date and relevant 

project database 
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Discussion.

Evaluation 

•

•

•

•

Theory Practice 

`

•

•

•

• Explicit knowledge

• Stepping stool for tacit 

knowledge

• No numerical and dynamic 

data
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Conclusion.

‘’How can Artificial Intelligence (AI) be utilized to enhance knowledge 
exchange about university real estate buildings?’’
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Conclusion.

‘’How can Artificial Intelligence (AI) be utilized to enhance knowledge 
exchange about university real estate buildings?’’

• The lack of updated and relevant shared databases

• AI is time-efficient and useful for updating

• Quick and easily access to explicit knowledge

• Stepping stool for tacit knowledge

• Facilitator for the enhancement of knowledge exchange
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Conclusion.

‘’How can Artificial Intelligence (AI) be utilized to enhance knowledge 
exchange about university real estate buildings?’’

• The lack of updated and relevant shared databases

• AI is time-efficient and useful for updating

• Quick and easily access to explicit knowledge

• Stepping stool for tacit knowledge

• Facilitator for the enhancement of knowledge exchange

• However, not capable to process numerical and dynamic data and knowledge
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Limitations.

• Interviewees & experts
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Limitations.

•

• University real estate from the rest of the world
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Limitations.

•

•

• Limitations to Artificial Intelligence
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Recommendations.

Different real estate
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Recommendations.

Different real estate Rest of the world
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Recommendations.

Different real estate Rest of the world Collaborative platform
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Recommendations.

Different real estate Rest of the world Collaborative platform Other barriers
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Thank you.

Campus NL
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