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Outline

# Theme Focus Question to answer

1 Understand the problem The contract review challenge Why is construction contract review 
difficult?

2 Understand the solution Why AI and RAG? What can AI contribute, and why is 
retrieval important?

3 Examine the evidence From concept to tested tool What did we build, and does it work?

4 Consider adoption From research to industry adoption How can industry use it securely and 
practically?
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The Contract Review Challenge
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Construction contracts are document systems…

• Document precedence/ cross-references matter

Contract
Agreement

Condition of 
contract

Drawings Schedules Addenda

Technical 
Specification

Tender 
documents

Employer’s 
requirements

Why this matters?

• Review requires traceable findings

• Information is distributed across sources

• Evidence can be hidden in tables or schedules
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Contract incompleteness is common in contract…

Causes Problem Effects

Bounded Rationality
Constraints on human decision-

making (Simon, 1990)

Information Asymmetry
Unequal distribution of information 

(Akerlof, 1970)

Ambiguity, deficiencies, 
inconsistencies, or defects 

within the contract document 
(Cheung and Pan, 2013)

• Clarification requests
• Rework
• Delay
• Claims
• Disputes

Small gaps in contract documents can become large project problems.

Goal of review: find and correct issues before they appear as project uncertainty.

Simon, H.A., 1990. Bounded rationality. Utility and Probability, Palgrave Macmillan.
Akerlof, G.A., 1978. The market for “lemons”: Quality uncertainty and the market mechanism. In Uncertainty in economics (pp. 235-251). Academic Press.
Cheung, S. O. and K. H. Y. Pang (2013). "Anatomy of construction disputes." J. Constr. Eng. Manag. 139(1): 15–39.
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Contract review process and challenges…

Collect 
documents

Define 
checklist

Search 
content

Interpret 
clauses

Record 
findings Verify /revise

• Time-consuming
• Depends on reviewer experience
• Coverage can be inconsistent
• Evidence can be hard to trace
• Prone to error

• Hallucination and unsupported answers
• Missed evidence / partial retrieval
• Confidentiality and data handling
• Need for human verification

Manual review challenges Digital review challengesVs.
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Why AI and RAG?
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The field of computer science focuses on creating 

machines that simulate human intelligence and 

problem-solving (Russell and Norvig, 2020). Expert’s knowledge-driven AI

Intensively data-driven 
AI

Artificial Intelligence

Machine Learning

Deep Learning

Modern NLP

LLM

Inspired by Stryker and Kavlakoglu (2024) and Allen (2020)

What is AI?

Stryker, C. and E. Kavlakoglu (2024). "What is artificial intelligence (AI)?". Retrieved October 6, 2025, from https://www.ibm.com/think/topics/artificial-intelligence.
Allen, G. (2020). "Understanding AI technology." Joint Artificial Intelligence Center (JAIC) The Pentagon United States 2(1): 24–32

https://www.ibm.com/think/topics/artificial-intelligence
https://www.ibm.com/think/topics/artificial-intelligence
https://www.ibm.com/think/topics/artificial-intelligence
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Why AI and RAG…?

Contract in construction AI (LLM) RAG

Complex, text-heavy, and 
incomplete

Can process large volumes of 
unstructured data

• Finite context windows 
and knowledge cutoffs

• Pre-trained knowledge and 
hallucinated answers

• Struggle with domain-
specific response
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Why RAG rather than other AI approaches?

Source: Gao et al. (2023)

Whole-document Prompting
Long contexts and weak evidence 

targeting Fine-tuning
Does not itself retrieve the current contract 

clause

Future research agenda
RAG - Retrieval Augmented Generation

Strong fit for document-specific, traceable 
review

5D -Train new LLM
• Builds a domain model 

from scratch
• High data, time and 

computing requirements

Gao, Y., et al. (2023). "Retrieval-augmented generation for large language models: A survey." arXiv preprint arXiv:2312.10997.
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Improving LLMs using the RAG 
framework, proposed by Lewis et al. 
(2020)

User

LLM
(e.g., Generative 

Pre-Trained) 

Query Response

External Knowledge

User

LLM
(e.g., Generative 

Pre-Trained) 

Query Response

Prompt

Without RAG With RAGHow RAG works…?

Lewis, P., et al. (2020). "Retrieval-augmented generation for knowledge-intensive NLP tasks." Advances in Neural Information Processing Systems 33: 9459–9474.
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From concept to tested tool
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How the tool works?

1

Contract
&

Checklist

Upload documents 
and review items

4

LLM
reasoning

Evaluate evidence 
against criteria

Document
processing

Text extraction, 
OCR, metadata

2

Retrieval

Find relevant 
contract evidence

3 5

Structured
output

Status, rationale, 
evidence, source

5

It processes contract documents and checklists, retrieves evidence, and returns a structured review result.

The interface supports language/model selection, document upload, retrieval mode, results review and export.
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Testing

The tool was evaluated on real Employer’s Requirements documents and expert benchmarks.

Main evaluation

• 5 real ER documents
• 25 checklist items each
• 125 document-checklist cases
• Expert review benchmark

Supplementary test

• 5 repeated runs
• Measured status consistency
• Not correctness
• 1 fully scanned ER
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Key findings

Configuration Correctness Traceability Responsiveness Readability

No-RAG 3.93 ± 0.09 4.00 ± 0.00 5.00 ± 0.00 5.00 ± 0.00

Naive RAG 4.33 ± 0.14 4.91 ± 0.03 5.00 ± 0.00 5.00 ± 0.00

Advanced RAG 4.54 ± 0.13 4.94 ± 0.02 5.00 ± 0.00 5.00 ± 0.00

Modular RAG 4.60 ± 0.07 4.94 ± 0.02 5.00 ± 0.00 5.00 ± 0.00

Expert 4.48 ± 0.16 2.86 ± 0.66 4.66 ± 0.27 3.98 ± 0.02

Aggregate AI evaluation scores across 5 ERs

Better retrieval improved evidence-
grounded review performance. Advanced 
RAG captured most of the gain; Modular 
RAG added a smaller extra improvement.
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Testing and key findings
Repeatability analysis across five repeated runs (ER6)
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From research to industry adoption
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Takeaway for industry adoption…

Data and Technology Sovereignty… Think about 
LOCAL…

Contract 
document

Checklist

Computing 
platform

Embedding 
model

Vector 
store

LLMs
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Practical industry purpose…

ER quality review Tender-document
completeness

Technical
specification review

Pre-issue
contract QA

Requirement
traceability

Multidisciplinary
review support

Not legal advice, not autonomous contract approval, and not a substitute 
for professional judgment
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Way forward and key message…

From research prototype to practical value requires validation, governance and workflow integration.

Research next steps

• Validate Norwegian outputs against expert 
judgments

• Test additional contract types and sectors
• Improve OCR and retrieval diagnostics
• Assess review time, trust and usability

Industry adoption steps

• Pilot on partner projects
• Integrate organization-specific checklists
• Define security and governance rules
• Connect to document-management and QA 

systems
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Construction contracts are complex evidence systems. 
RAG can ground AI findings in the current contract —

but responsible adoption also requires secure 
deployment and professional oversight.
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RAG in Construction: AI Assisted Contract 
Compliance Checking
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