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ABSTRACT 

Off-site manufacturing (OSM) of building components could be leveraged to improve 

the reported low productivity trend in the New Zealand (NZ) construction industry. 

Despite the numerous known benefits of OSM, the uptake of the technology in the 

industry has been discouragingly low. Previous studies offer little help in terms of 

prioritising identified barriers to the uptake of OSM. As a result, improvement efforts 

have been daunted by numerous barriers in the face of limited resources. This study 

aims to contribute to bridging the gap in the extant literature by identifying and 

prioritising the key constraints to the industry-wide uptake of prefabrication and the 

improvement measures. Through a nation-wide survey of consultants, contractors, 

employers and manufacturers, feedback was received and analysed using the multi-

attribute analytical technique. Results show that the broad categories of constraints to 

the adoption of prefabrication in NZ are (in order of decreasing impact and relative 

contributions): industry and market culture (16.2%), skills and knowledge (15.5%), 

logistics and site operations (14.8%), cost/value/productivity (14%), supply chain and 

procurement (13.7%), process and programme (13.6%), and regulatory (12.2%). The 

subcomponents of the broad constraint categories and their relative levels of impact on 

the uptake of the technology were reported. In addition to addressing the key barriers 

identified in the study, further measures for improving the uptake of the technology in 

New Zealand include promotion by client through specifying OSM in the design briefs, 

improved education and training on the use of OSM, more marketing/ awareness 

campaign on the benefits of the technology and better supply chain management and 

transportation logistics. 

To enable a methodical evaluation of the marginal value achievable by the use of a 

variant of OSM over and above that of the traditional stick-built system at the design 

and life-cycle phases of the procurement process, a decision support model was 

developed. The model incorporates the key performance indicators (KP1s) underlying 

clients’ value system at the development and operational phases and compares the 

extent to which each variant of OSM delivers each value criterion relative to the 

conventional system. The sum of the marginal values at each phase of the procurement 
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system provides the rationale basis for choosing either the OSM variant or the 

conventional system based on the approach that delivers the highest marginal value.  

The model application to real life project was demonstrated using the modular variant of 

the OSM compared to the conventional stick-built system. Results of the model 

application at the development phase shows that the OSM was more beneficial to the 

client than the conventional system with an overall marginal value of 34% relative to 

the conventional construction approach. Individual results showed 22% improvement in 

the completion time for the project, 9% improvement in quality and 3% reduction in the 

carbon footprint at the development phase. However, the technology was found to be 

2.4% more expensive than the traditional stick-built system.  

Results of the model application at the operation and life-cycle phases also show that 

the technology achieved superior value compared to the conventional stick-built system. 

The overall marginal value achieved by the modular OSM application at the operation 

phase was 49% compared to the traditional stick-built system; this comprised 23% 

reduction in the running and maintenance costs, 18% reduction in the maintenance 

frequency of the structure and fabric, and an annual 8% reduction in the carbon 

footprint.  

Overall, the use of modular variant of the OSM was found to deliver superior value to 

clients compared to the conventional system at the development, operational and life-

cycle phases of the procurement process. 

 

Keywords: Modularization, New Zealand construction industry, Off-site manufacture, 

Prefabrication, Productivity improvement.  
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