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• Lack of effective and consistent tools to improve productivity on construction sites (Nagy et al., 2021) 
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I. INTRODUCTION

Context



• Increasing use of Building Information Model / Modeling / Management (BIM) digital models (Sattler et al., 2020) 
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I. INTRODUCTION

Context

(Spatial Corp, 2017) 
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Research Framework
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I. INTRODUCTION
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RQ3. What challenges are involved in developing an innovative tool that integrates

labour productivity into the 3D BIM model?

I. INTRODUCTION

Research Questions
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RQ2. What are the specific needs of the stakeholders involved in this process?

RQ1. What is the current process for labour productivity monitoring on construction sites?



A. Labour productivity / performance measurement

𝐿𝑎𝑏𝑜𝑢𝑟 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 =
𝑂𝑢𝑡𝑝𝑢𝑡

𝑊𝑜𝑟𝑘 𝐻𝑜𝑢𝑟

Where:

• Output = amount of work completed (unit depending on the performed task)

• Work hour = hour of manual labour (largest source of variation in site productivity)

II. STATE OF THE ART
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(Ghate and Minde, 2016) 0.9h/m3 for pouring a concrete wall

𝑈𝑛𝑖𝑡 𝑅𝑎𝑡𝑒 =
𝑊𝑜𝑟𝑘 𝐻𝑜𝑢𝑟

𝑈𝑛𝑖𝑡 𝑜𝑓 𝑂𝑢𝑡𝑝𝑢𝑡
><



• Integrating execution data into the building's 3D BIM model (Katiyar and Kumar, 2022)

• Encoding User = Construction worker 
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B. Using BIM for labour productivity monitoring

II. STATE OF THE ART



• Slow technology adoption in the construction industry (Van Der Heijden, 2023) 

• Human-centered approach (Cimini et al., 2021) 

= actively involving users in the design process (Maguire, 2001)
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C. Towards Construction 4.0: adopting new technologies

II. STATE OF THE ART



III. OBJECTIVES AND IV. METHODOLOGY
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General worksite

processes

1 2 months of on-site Participatory Observation



III. OBJECTIVES AND IV. METHODOLOGY
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General worksite

processes

Labour productivity

monitoring process
Problematics + Needs

Challenges of 

digitalization

RQ1 RQ2

RQ3

2 months of on-site Participatory Observation1

2 15 semi-structured interviews

• 3 'office' type actors 

• 1 price study engineer, 

• 1 quantity surveyor, 

• 1 financial engineer 

• 12 'field' type actors 

• 5 site managers

• 3 project managers

• 4 foremen
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V. RESULTS

A. Labour productivity monitoring process
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Executed labour productivity Planned/executed

comparison

Planned labour 

productivity



Profiles concerned Typologies of use Problematics

SHORT TERM

Daily reports (paper) by foreman and 

subsequent performance monitoring (Excel) 

by the site manager

• Not always done in practice

• Time-consuming

• Subcontracting context

• Definition of Labour productivity

MEDIUM TERM

Budget monitoring: identification of 

discrepancies between allocated hours and 

incurred expenses (in-house software)

• Done in practice but performance is ‘hidden’ 

behind the budget data

• Old and non-ergonomic in-house software

LONG TERM

Price study: Budget forecasts based on 

standardized labour productivity (in-house 

software)

• Very limited feedback and lessons learned 

from passed experiences on construction sites

• Difficulty of labour productivity 

standardization 
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V. RESULTS

B. Typologies of use



1. Definition of performance measurement

→ Various approaches (literature + field)

→ What tasks and sub-tasks are comprised in a workstation? 

2.    Accuracy of the 3D model

  → What accuracy is needed for reliable quantity extraction?

3.    Ease of digital encoding by foreman

  → Risk of error or chance to empower workers?

4.    Subcontracting context

  → Perceived benefits for the company to even measure performance when the majority of      

        the work is performed by external workforce (fixed prices)?
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V. RESULTS

C. Challenges



Activity analysis
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Development hypotheses and 

mockups for Use 1

Technical and technological

constraints

V. RESULTS

D. Developpement hypotheses
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V. RESULTS

D. Developpement hypotheses



VI. CONCLUSION : NEXT?
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Development

hypotheses and 

mockups

Living Lab



VI. CONCLUSION : NEXT?

20

Development

hypotheses and 

mockups

Living Lab

Prototype development

On-site testing



VI. CONCLUSION

• Contributions

• Analysis of current workflows of performance monitoring : 

→ problematics, needs and numerical opportunities

• Identified limitations and future perspectives

• Study conducted within 1 construction company 

→ Interviews to expand to other similar construction companies

• Only the first phase of a user-centered methodological contribution 

 → to develop further

 → Next : Living Lab mockup evaluation
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