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Abstract- Prefabrication has been considered an effective 

alternative to conventional building. It has gained an increasing 

amount of attention over the last few decades towards achieving 

sustainable goal. To develop prefabricated housing and address 

challenges in construction industry, the Indian government is 

encouraging prefabricated construction system. A critical review 

was conducted to identify the potential usage of prefabrication 

construction system compared to conventional construction 

methods. Through a comprehensive review of relevant literatures 

it was observed that, prefabricated construction system has 

become increasingly popular and widely promoted due to its 

potential to improve the construction environment, quality and 

productivity. 
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I. INTRODUCTION 

According to a report titled Brick by Brick: Moving towards 

‘Housing for All’, by RICS (Royal Institution of Chartered 

Surveyors), in association with international property consultant 

Knight Frank, by the year 2030, more than 40% of the Indian 

population will live in urban India, as against the current figure 

of 34%, which is likely to create a demand for 25 million 

additional affordable housing units. The report estimates that the 

current housing shortage in urban areas is around 10 million 

units. Most of the housing shortage lies in the Economically 

Weaker Section (EWS) and Lower Income Group (LIG) 

segment. This problem has been growing exponentially with 

increasing in urbanization. In urban areas, India has a great 

challenge to achieve the target of 10 million houses by 2022 [1]. 

The massive housing deficit, highlighted by the problem of 

affordability cannot be tackled through conventional technology 

utilized in the construction industry. Emerging technologies will 

play a vital role in effective implementation of policies like 

Housing for All [2]. A growing awareness of environmental, 

social and economic problems associated with contemporary 

architecture and industry have led business leaders, corporations 

and nations across the world to adopt practices that are deemed 

to be more sustainable over the long term. While at present most 

of these practices have been aimed at reducing resource 

consumption, energy use and emissions, there really hasn’t been 

a drastic or fundamental redesign of the entire approach to the 

process of visualisation and creation of the built environment. 

Revolutionary housing concepts like the ‘India Concept House’- 

a prefabricated building solution-can help achieve cost savings 

both in the short term and over the life of the structure [3]. This 

study is focused on critical review on adoption of prefabricated 

construction and identifying such challenges faced by the 

prefabricated technology and providing amicable solutions to the 

challenges identified at the industry level. 

II. DEFINITIONS 

Prefabrication is the act of collecting segments of a structure in a 

manufacturing process or other assembling site, and transporting 

complete congregations or sub-gatherings to the development 

site where the structure is to be constructed [4]. 

Industrialized Building System (IBS) has become a term to 

represent those terminologies base on research in the context 

Malaysian construction industry. The term IBS is widely used by 

the government, practitioners and researchers in this country to 

represent industrialization in construction. The term IBS is 

defined as an innovative process of building construction using 

the concept of mass-production of industrialized systems, 

produced at the factory or onsite within controlled environments, 

it includes the logistic and installation aspect of it, done in proper 

coordination with systematic planning and integration [5]. 

Capsule unit is a term refers to a prefabricated living space that 

accommodates the everyday essentials of a person. The 

replaceable capsule units are prefabricated and assembled in 

factories and then installed into a concrete core which contains 

the public utilities as stairs, elevators, plumping and electrical 

systems [6].  

According to Modular Building Institute, Modular construction is 

a process in which a building is constructed off-site, under 

controlled plant conditions, using the same materials and 

designing to the same codes and standards as conventionally 

built facilities – but in about half the time. Buildings are 

produced in “modules” that when put together on site, reflect the 

identical design intent and specifications of the most 

sophisticated site-built facility – without compromise. 

According to International Building Code 2015 (G223-15), 

Relocatable building is defined as a partially or completely 

assembled building constructed and designed to be reused 

multiple times and transported to different building sites. 
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III. SUSTAINABLE ASPECTS  

Prefabricated construction is considered as a sustainable 

construction approach due to its different advantages related to 

cost reduction, energy efficiency, and environmental 

conservation. The following section deals with the comparisons 

categorized by economic criteria, social criteria, and 

environmental criteria between prefabrication and on-site 

construction method have been identified. This creates a valuable 

base for the development of sustainable performance criteria 

A. Economic Criteria 

Almost every paper on success criteria in prefabrication 

construction never forgets to mention about two criteria namely 

cost and time which are often grouped under project efficiency 

dimension. Reducing cost and time are major concerns for both 

consumers and manufactures in the building industry. When 

compared to conventional construction methods, the 

prefabricated construction system provides significant reductions 

in time [7, 8, 9, 10, 11]. Construction time for prefabrication is 

less than half of on-site construction [12]. Up to 70% time saving 

can be achieved when compared in-situ construction and average 

reduction in construction time can achieve 20% when compared 

with onsite construction [13]. In case of prefabrication system, 

site preparation and prefabrication of components can occur 

simultaneously, and the erection process is fast [13, 14]. Further, 

prefabrication is independent of adverse weather which has 

almost no impact on the schedule of the prefabrication 

manufacturing [13]. This also reduces the construction time of 

projects using the prefabricated construction when compared to 

conventional construction.   

When compared to conventional design, the prefabrication 

design has different complexities and pre-project planning is 

quite important for prefabrication construction system. 

Prefabrication require more engineers, quality controllers and 

skilled labourers, these requirements will increase the cost of the 

design phase [11]. The higher initial and transportation costs are 

the main economic hurdles of prefabricated versus conventional 

construction methods [15]. From a multiple case studies carried 

out by many researchers the total cost of prefabricated 

construction is significantly higher than that of conventional 

construction methods [16,17,18,19,20]. Further, from various 

research papers it was observed that cost of pre-cast may vary 

with the type and the size of construction. For a small project the 

cost of pre-cast increases due to no production of elements in 

bulk. However, for bigger projects the cost may decrease 

significantly [21,22,23,24]  

B. Social Criteria 

 

Social criteria of construction projects reflects the extent to 

which the lifecycle of construction projects meets the demands of 

anticipated or existing social demands. Compared to economic 

and environmental criteria, social criteria associated with 

construction projects are the least explicit in the “triple bottom 

line” principle of sustainable development [25]. The social 

criteria namely, workers’ health and safety, health of occupants, 

labour availability, traffic congestion and community disturbance 

were taken into account by many researchers in the comparative 

study of prefabrication construction system with conventional 

construction practices. When compared to the conventional 

construction practices prefabrication construction system 

improve workers health and safety due to cleaner and good 

working environments. Prefabricated elements are manufactured 

in a factory in controlled setting to reduce on site construction 

activities and construction duration. This reduce construction 

noise, dust and other pollutants faced by nearby community. The 

prefabrication construction method is beneficial in urban areas 

were traffic conjunctions may be avoided [13, 26, 27]. 

 

Further, in the construction industry, safety plays a vital role as 

well as a challenge for contractors and owners. Improving safety 

performance for construction projects should be among the one 

of the important priorities of construction practitioners. In recent 

decades many construction studies have been conducted to 

identify safety risks and improve safety performance in this 

industry. From various studies it was concluded that construction 

jobs at manufacturing plants are potentially safer than on-site 

operations, and the majority of the accidents occurred on site. 

Off-site construction can improve safety performance in various 

ways [28, 29, 30, 31]. 

 

C. Environmental Criteria 

According to the International Energy Agency report 2019, the 

buildings and construction sector accounted for 36% of final 

energy use and 39% of energy and process-related carbon 

dioxide (CO2) emissions in 2018, 11% of which resulted from 

manufacturing building materials and products such as steel, 

cement and glass [32]. India is currently at a crucial juncture 

where it is aiming for economic growth to meet the basic needs 

of its 1.3 billion people. The construction sector is highly 

resource and energy intensive, it is therefore imperative that it 

moves towards a path of environmental sustainability. The 

transformation in construction industry will play a vital role in 

reducing energy consumption in India. Prefabrication 

construction system improves sustainability in construction and 

provides environmental benefits [33,34]. The sustainable benefits 

of prefabricated buildings have been addressed in many studies. 

Prefabricated buildings result in fewer emissions than 

conventional buildings in the construction phase [35]. 

Environmental criteria namely, construction waste, pollution 

generation, energy consumption and water consumption were 

accounted by many researchers in their studies to compare 

benefits of prefabrication construction system with that of 

conventional methods. [36, 37] 

Construction industry produces a large amount of construction 

waste during various phase and is generally regarded as a major 

contributor for the degradation of environment. The application 

of prefabrication construction system shows significant reduction 

in wastage, which can be achieved compared with the 

conventional methods of construction.[31, 38, 39, 40]. A study 

shows that the reuse of materials in prefabricated steel buildings 

saves about 81% of embodied energy and 51% of materials by 

mass. Prefabricated houses also reduce CO2 operating emissions 

by approximately 50% in annual households [41,42] 
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IV. CONCLUSION 

A critical review was conducted to evaluate the sustainable 

performances of prefabrication construction compared with 

conventional construction. The review mainly focused on the 

sustainable performances in the construction phase based on the 

sustainable triple bottom line: economic, social and 

environmental aspects. Prefabrication is economical when 

compared to other conventional methods, prefabrication is a cost 

and time saving construction method which assures quality of 

concrete to its maximum extent. From various studies it was 

concluded that construction jobs at manufacturing plants are 

potentially safer than on-site operations. Further, prefabrication 

construction system improve workers health and safety due to 

cleaner and good working environments. This review confirms 

that prefabrication has many environmental benefits over 

conventional approaches in the construction phase and has 

greater performances regarding sustainable construction in terms 

of construction waste, energy consumption, site disruption, water 

consumption, and pollution generation. 
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