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ABSTRACT

Construction industry is regarded as an industry with labour intensive, extensive
production in the global. Many environmental problems derived from the activities of
construction restrict the sustainable development of the whole industry, such as lower
productivity, resource consumption, and environmental disruption. Therefore, the
actions to convert traditional construction method and to improve the level of modern
construction industry are necessary, off-site construction or factory construction (OSC)
is an effective method to achieve construction sustainable. However, off-site
prefabrication has failed to become mainstream in China even through this method can
avoid resource waste and environmental pollution from the source in construction
activities. Although several technical regulations and standards associated with off-site
construction have been issued by government during past 20-year, its application in
practice is limited. In fact, as an innovation construction mode, only depending on the
government’s support can not fully drive relevant stockholder to adopt or promote
off-site construction, which is closed with other impact factors, such as market demand,
social economics, behavior and attitude of main bodies. All of the factors influence each
other, and the internal mechanism is essential reason for the driven. Therefore, it is
urgent to analyze driven factors and explore a systemical driven mechanism.

This paper aims to explore driven factors and analyze internal mechanism.This
paper regards off-site construction (precast concrete) as the research object. Innovation
theory, related theories of dynamic mechanism and management mechanics are adopted
as theory basis to analyze and explore the relationship between impact factors. The main
research methods in this paper include interview, questionnaires, case study and
empirical study; Analysis tools are Structural Equation Modeling (SEM) and System
Dynamics (SD) model. In-depth interview and questionnaires are used to identify
potential driven factors; SEM was used to explore the internal relationship and
mechanisms between factors; SD model was adopted to build a dynamic driven model.
The main research contents and findings are as follows:

(O To comprehensive compares the differences of productivity and sustainable
performance during the whole construction process between offsite construction and
traditional cast in-situ. The comparative analyses involve the aspects of cost, schedule,

quality, safety and health, labor resource and environment, and identify the advantages
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and disadvantages between these two methods. This comparison also demonstrates the
complexity and systematic of off-site construction depending on the transformation and
development of the entire construction industry chain.

@ To identify seven driven factors through in-depth interview and questionnaire,
which are the external macro environment, sustainable competitive demand, corporate
social responsibility, government policies, market demand, technological innovation,
value-added of off-site construction; and to dissect the internal mechanisms among
seven driven factors, and then to establish a frame work of dynamic mechanism for
promoting off-site construction.

(3 The causality theory model of driving off-site construction is established based
on the abovementioned seven driven factors, and the structure model is employed to
prove the correlation. Data collection was conducted in various companies in different
regions. The structure model analysis tool AMOS is adopted to data analysis. The
findings explore four critical driven paths, and find out pursuing on sustainable
development of enterprise and government policies are the dominate factors.

@ System Dynamics model is used to build the dynamics driven model for
promoting off-site construction. This model includes six sub-system models as
enterprise behavior, government policies, market, technology innovation, society and
environment. Based on this model, four controlling variables are selected. And finally,
to simulate the future trend of off-site construction.

® Based on the above factor identification, critical paths exploration and internal
mechanisms analysis, this paper final suggests rational framework of policy. This
framework will be encourage and guide more enterprise to develop offsite construction,

and also valuable for find an initial acting point of promotion.

Keywords: Off-site construction, industrialized building, driven factor,

dynamic mechanism
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Figure 1.1 Definition of research object and scope



