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Preface 

Background and Introduction 
The construction industry is primarily characterised as a craft-based one producing one of a kind 
products and services. Other manufacturing sectors such as aerospace and automotive sectors in 
comparison primarily rely on standardised components that can be configured and assembled to 
provide a specific product or service. 

Open building manufacturing is an attempt to bring some of the salient features of efficient 
manufacturing to the construction sector. This should allow for significant savings in 
construction and maintenance costs, fewer errors and rework, more choices and value to the 
customer, new products and services that can be configured and assembled in mobile factories at 
construction sites, etc., as is reported in different chapters in this book.  

The ManuBuild project is leading European efforts in the open building manufacturing area 
through the creation of an Open Building Manufacturing System, a new paradigm for building 
production by combining ultra-efficient manufacturing in factories and construction sites, and an 
open system for products and components offering diversity of supply in the open market. 

The ManuBuild Project 
ManuBuild - "Open Building Manufacturing", is an industry-led collaborative research project 
on Industrialised Construction, part-funded by the European Commission. Commencing in April 
2005, it is a 4-year project involving 22 partners from 8 countries across Europe. 

The ManuBuild vision is of a future where customers will be able to purchase high quality, 
manufactured buildings having a high degree of design flexibility and at low cost compared to 
today. For the first time, inspirational unconstrained building design will be combined with 
highly efficient industrialised production.  

Open Building Manufacturing:  
Key Technologies, Applications, and Industrial Cases 

This book, “Open Building Manufacturing: Key Technologies, Applications, and Industrial 
Cases” is the second book launched by the ManuBuild project consortium to follow-up its first 
book entitled, “Open Building Manufacturing: Core Concepts and Industrial Requirements”. The 
aim of this book, “Open Building Manufacturing: Key Technologies, Applications, and 
Industrial Cases” is to showcase some of the recent developments in the area of open building 
manufacturing.  

The portfolio of chapters in this book present new ways of industrialised building design, value-
oriented industrial building concepts, future-proof infrastructure design, learning environments, 
and a set of industrial cases studies covering: innovation and new construction practices; flexible 
and innovative manufacturing; industrial management approaches for improving building service 
works; and industrialised low-cost housing. 
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Content Structure 
The chapters presented in this book have been organised around a common content presentation 
structure to foster ease of reading and understanding. Typically, each chapter features sections on 
industrial context, problem definition, key requirements, open building manufacturing solutions, 
approach, analysis, key findings, business impacts, a set of conclusions, and most importantly, a 
set of practical tips. 

AnalysisAnalysis
Detailed analysis and discussion of the 

topic(s) addressed by the chapter

BackgroundBackground

ApproachApproach
Tools, techniques, and methodologies used for 

the investigation and analysis of the topic 
addressed

ApproachApproach
Tools, techniques, and methodologies used for 

the investigation and analysis of the topic 
addressed

Industrial Context Problem
Background information on 
the topic addressed from an 

industrial perspective

Description of the problem(s) 
that the chapter addresses

Industrial Context Problem
Background information on 
the topic addressed from an 

industrial perspective

Description of the problem(s) 
that the chapter addresses

Results and Business ImpactsResults and Business Impacts
Key Findings Business Impacts

Main findings from the 
analysis including barriers & 
enablers of success/failure

Verified and/or potential 
business impacts based on 

topic analysis

ConclusionsConclusions
Description of the issues addressed, reflections 
on the solutions identified, and identification of 

important emerging issues for further exploration

ConclusionsConclusions
Description of the issues addressed, reflections 
on the solutions identified, and identification of 

important emerging issues for further exploration

Practical TipsPractical Tips
Practical tips and lessons learned from the chapter. These 

are the main takeaways and nuggets for the reader

Practical TipsPractical Tips
Practical tips and lessons learned from the chapter. These 

are the main takeaways and nuggets for the reader

Potential SolutionPotential Solution
Key Requirements Open Building Manufacturing

Identification of key 
requirements expected from 

solution.

How Open Building 
Manufacturing can be used to 
solve the industrial problem(s)

 
Overview of Chapter Structure and Content Flow 
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Portfolio of Book Chapters 
  

Newways: An Industrialised Kit of Parts 
A.Fuster, A. Gibb, K. Beadle, S.Austin, and P. Madden 
 
This chapter reports on research exploring the adaptability of complex, framed, 
non-domestic buildings, through both academic research at Loughborough and 
practical real-life applications such as GlaxoSmithKline’s (GSK) Newways pre-
configuration strategy. Newways is the development of an on-demand delivery 
supply-chain of mass-customised operational facilities, capable of deploying 
assets into GSK up to eight times faster than existing processes.   

 

 

Value-Oriented Industrial Building for a Sustainable 
Future 
S. van Nederveen, W. Gielingh, and H. de Ridder 
 
This chapter explores three main themes: value orientation, industrialisation and 
open building manufacturing, and, life cycle orientation and open building 
manufacturing. It advises on exploring opportunities for remanufacturing of 
building components in other building facilities when the host building facility no 
longer needs them, or is no longer used. The chapter advocates extending the 
concept of open building manufacturing to open building remanufacturing.   

 

Evolvable or ‘Future-Proof’ Infrastructure Design: 
Integrating Modularity and Safeguards 
N. Gil 
 
This chapter advocates understanding the importance of modularity as a strategic 
approach to building in flexibility in infrastructure design. It argues that modularity 
and safeguarding are at the heart of efforts to design future-proof infrastructures, 
i.e., design affordable infrastructures that can economically adapt to change over 
time.  

 

 

The Long Tail and Innovation of New Construction 
Practices - Learning Points from Two Case Studies 
C. Thuesen, and C.C. Jonsson 
 
This chapter presents two different development initiatives aimed at delivering 
customisable residential buildings in a standardised way. While one was trying to 
implement a huge flexibility through industrialised manufacturing processes, the 
was aiming to constrain the flexibility in traditional construction - focusing on 
delivering value to the customers and to reduce costs.  
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Flexible and Innovative Manufacturing – Two Case 
Studies 
J. Zuo, G. Zillante, and M. Smeaton 
 
This chapter reports on the application of the principles of open building 
manufacturing to small scale projects. In particular, it focuses on the systems 
used for prefabrication, transportation and on-site assembly. It reports on how 
open building manufacturing was used to make substantial savings in re-
configuration projects and in minimising safety risks involved with constructing at 
heights.  

 

Industrial Management Approaches for Improving 
Building Services Works in Hong Kong 
S.K.M Wan, ;.M. Kumaraswamy, and D.T.C. Liu 
 
This chapter reports on the use of different industrial management approaches for 
improving building services in Hong Kong. It advocates adoption of a ‘material 
tracking system’, ‘dynamic coordination buffering’ and ‘self-governing’ multi-skilled 
work teams with reference to a ‘dynamic production cell’, which if implemented as 
envisaged, could herald a new era of ‘industrial construction’ with a revamped and 
far more efficient production system.  

 

Investigating the Feasibility of Industrialised Low-
Cost Housing in South Africa 
A.A.E. Othman, and S.M. Conrads 
 
This chapter explores the feasibility of industrialised building systems as a means 
to solve housing problems in South Africa. Some of the key benefits of 
industrialised building systems over conventional building systems for social 
housing include delivery rate, production control, quality control, adequacy of 
services, and repairability. 

 

 

Development of Digital Learning Environments for 
the BC industry 
R.Beheshti, E. Dado, and M. van de Ruitenbeek  
 
This chapter lays the foundation for next generation learning environments in the 
construction industry by illustrating how both human and virtual actors may 
participate in the role of teachers (or experts) within digital learning environments. 
It advocates the application blended modes of learning and training to prevent 
purely digital learning/training systems from becoming impersonal 

 

 



Open Building Manufacturing: Key Technologies, Applications, and Industrial Cases 

viii 

Virtual Reality Interactive Learning Environment 
W. Nadim, M. Alshawi, J. Goulding, P. Petridis, and M. Sharp  
 
This chapter discusses how a virtual reality based interactive learning 
environment maybe used to supporting experiential learning. It advocates that 
interactive learning environments have the potential to enable experiential 
learning in a safe and controlled learning environment, with minimal disruption to 
the working environment, as it can facilitate “any time, any place learning”. The 
chapter presented the development, testing, and validation of a VR interactive 
learning environment for Open Building Manufacturing training.   
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