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What are the Barriers and Enablers to the Implementation of Lean Authors

Digital Construction for the Irish Civil Engineering Sector?

Introduction

Presenter: Ronan Hayes Finstces, BSc(Hons) SURV, MSc aBIMM
Paper Authors

Ronan Hayes TUDublin

Kieran O’Neill TUDublin
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What are the Barriers and Enablers to the Implementation of Lean Presentation Overview

Digital Construction for the Irish Civil Engineering Sector?

Presentation Overview

* Research Motivation & Objective
« To Explore the Barriers and Enablers to the implementation of Lean & Digital Construction

 Results & Conclusions
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What are the Barriers and Enablers to the Implementation of Lean Research Motivation

Digital Construction for the Irish Civil Engineering Sector?

Research Motivation

« Whatis the Problem?

-~

« Limited Digital Construction & Lean implementation in the Irish

Civil Engineering Sector

« There must be a better way?

em—— ——r———— et DY
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What are the Barriers and Enablers to the Implementation of Lean Lean Construction

Digital Construction for the Irish Civil Engineering Sector?

Lean Construction (LC)

» Origins of Lean Construction

A
* Muda (waste), “Mura” (levelling) & Muri (overburdening)
« Lean Construction is based on 5 guiding principles
Eliminate non-value adding activities | I

Generate value for your Client

Reduce variability & cycle times

Kai = Change Zen = Good
- -

Increase process transparency

AN NN

Kaizen — Continuous Improvement & Benchmark

Where can | get help?
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What are the Barriers and Enablers to the Implementation of Lean Lean Digital Construction

Digital Construction for the Irish Civil Engineering Sector?

Lean Digital Construction

e Whadave i bebefiBigifdl canditigiteh€onstruction?

»  Bidpewiidedig callabosativ ® eiattoignuheiragbradDodighike Migklas sati goeapataititees provide greater

. SRPRAEIRBRLHSVEIS RRkMAE Ralrke haddiRicton artt B89significantinput materials and equipment requirements
 rEojsirees itisainrivekenquoiasieansganiarjuanilieonsirtetian patfe nnanotile poeducingraste: gagaaal., 2020; J. Y.

Lee et al., 2020; Luo et al., 2021; Youyang et al., 2021)

* The consequences of these processesresultin increased greenhouse gas emissions which are harmful to the
environment by contributing to global warming

 McAuleyetal., (2020) supportthe view that digital constructiontechnologies are recognised as a driver to implementthe
sustainable growth agendaby ensuring that projectlife cycle and cost certainty targets are achieved. .

« Farmer, (2016)advocatesin his reportthat the construction industry must “modernise or die”, therefore, change must
be embraced to make the sector more attractive to the next generation of construction professionals to ensure project
performance, sustainability, and cost certainty benefits are realised.

Gathering) 3 Cil.

Accelerating BIM adoption



What are the Barriers and Enablers to the Implementation of Lean Synergies

Digital Construction for the Irish Civil Engineering Sector?

Synergies

» According to Sacks, there are 56 synergies betweendigital
and lean construction, 48 of which improved flow of
material and information

« Nascimento etal., (2018) identified the positive benefits of
the implementation of digital construction and lean
principles by establishing the concept of a Digital Obeya
room based onthe PDCA management system

« This system encouragesthe visualisation of processes and
ideas
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Deadlines

Dependencies

Resources
Costs

Design
Materials
Equipment
Fronts

Materials lists
Labor
Additional resources
Procedures

ﬁﬁ

Supply
‘ Production
Digital Obeya Room Execution Qual_il .
using BIM Control [N e
Security

=Y Oportunities

' CHECK
ACT Metrics and Q
results

Environment

Physical and financial progress
Problems and difficulties
Key performance indicators




What are the Barriers and Enablers to the Implementation of Lean Methodology

Digital Construction for the Irish Civil Engineering Sector?

Methodology

Qualitative semi-

Literature Review :
structured Interviews

Thematic Analysis
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What are the Barriers and Enablers to the Implementation of Lean Barriers

Digital Construction for the Irish Civil Engineering Sector?

Barriers to Digital Construction

What are the main challenges?
» Employees
» Management issues

> Cultural issues
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Lack of support and training
Employee resistance to change

Lack of knowledge of managing digital

construction processes

Company culture

CiiA



What are the Barriers and Enablers to the Implementation of Lean Enablers

Digital Construction for the Irish Civil Engineering Sector?

Enablers to Digital Construction

What are the main drivers? Digitisation of information

» Technical Factors Model Coordination

» Employees CPD Training

» Organisational cultural themes Employee engagement

Company strategy

vV V VvV VY VYV V

Workforce supports & motivation

Gathering) 3 Cil.

Accelerating BIM adoption £ v



What are the Barriers and Enablers to the Implementation of Lean Barriers to Lean

Digital Construction for the Irish Civil Engineering Sector?

Barriers to Lean Construction

What are the main Challenges? » Resistance to change
» Cultural themes » Misconceptions about Lean

» Management themes
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What are the Barriers and Enablers to the Implementation of Lean Enablersto Lean

Digital Construction for the Irish Civil Engineering Sector?

Enablersto Lean Construction

g2
H H -‘g SET MILESTONES H
What are the main drivers? S 223 . > Lean value stream mapping
B52 | commmments :
» Technical Factors ' ' > Last Planner system
cAN LOOK-AHEAD E%Q PREPARE WORK | | y
PO (v ) 2Ef | ot [T _
» Cultural themes 2= : » Collaborative approach
L I
MAKE PROMISES !
WILL 0O E REGARDING --J:
i I
z I
v 2 MEASURE i
| A LEARNING LOOP == ====~ --:
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What are the Barriers and Enablers to the Implementation of Lean

Digital Construction for the Irish Civil Engineering Sector?

Thematic Model
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Key Enablers

= Digitisation of Information

= Meodel Coordination

=  Company Strategy

- CPD training

=  Key Drivers — Main Contractors

SYNERGIES TO DRIVE LEAN DIGITAL
CONSTRUCTION

Workforce motivation & empowerment
Competent Lean & Digital Construction
professionals

Workforce Supports & Training

DIGITAL CONSTRUCTION

BARRIERS

Lack of technical know-how of digital construction
implementation
Lack of practical based training

Technical IT Infrastructure was not sufficiently capable

Employees Lack of Knowledge on managing Digital Construction Processes
Inconsistent Approach to Digital Implementation

Culture Not adopting best practice - Standards not being adopted

Management
Company Culture - Resistance to change
Government Lack of demand from Clients

Financial Lack of supports for digital construction implementation and
training

Shortage of skills and expertise

Employee’s resistance to change

Communication

Lack of Digital Construction Mandate

High cost of software — Hardware / On-going subscription costs

SOLUTION

® Develop a framework for lean digital construction
implementation

Company Strategy

> s Case studies — Best Practice Exemplars <

Management Commitment

Government Mandate for Lean Digital
Construction

Communication of Lean Digital Construction
to organisation

Key Enablers
*  Value Stream Mapping
*  Workforce Supports &

Maotivation
=  Company Strategy
. Last Planner System
+  Key Drivers — Main Contractors

it ining Si rts — Grant Schi
® Government Mandate for Lean Digital Construction
i ing Lean
® Communication of Lean Digital Construction to organisations

LEAN

Failure to adopt best practice exemplars

Employee’s ance to change
Employees

Culture Resistance to change & Backsliding
Lack of awareness on first steps to Lean implementation
Variation in adopting Lean culture

Management

Government
Misconceptions about Lean
Poor implementation Planning
Risk adverse to change and lean implementation
Communication

Lack of appreciation of Lean principles

Mo Mandate for Lean in Govenment Procurement

Poor Stakeholder engagement
Poor information exchange and integral change control systems

Designers / Consultants

Key Barriers

Company Culture — Resistance to
Change

Lack of supports & training

Lack of knowledge on managing digital
‘construction processes

‘Shortage of skills and expertise

Key Inhibitors — Desi /G

Keys to overcoming Bal

Management training supported by
External Consultants
Lean & Di | Construction Champions

Workforce supports and training to
overcome resistance to change
Upskilling employees

Main contractors to implement lean digital
construction procurement policies

Key Barriers

Company Culture - Resistance to
change & Backsliding

Employee's resistance to change
Variation in adopting lean culture
Lack of appreciation of lean principles
Key Inhibi i /C

CitA



What are the Barriers and Enablers to the Implementation of Lean Conslusions

Digital Construction for the Irish Civil Engineering Sector?

Conclusions & Future Research

Challenges remain
Inconsistent implementation
Lack of a Government Mandate

Lack of knowledge about implementing lean digital construction

YV V YV Y V

Framework for lean digital construction implementation
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