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Assessing Off-site Readiness in construction organisations: Cases from 

India. 

Abstract 

Purpose 

This paper intends to present factors affecting the Indian construction organisations in adopting 

Off-Site Construction (OSC) methods.  

Design/Methodology/Approach 

An existing readiness maturity model has been used to assess three large organisations in 

different parts of India. A case study methodology has been adopted in this paper to highlight 

critical issues in OSC  adoption in India. 

Findings 

This paper presents three case studies and concludes the Indian construction sectors readiness 

to adopt the OSC methods. Through the case studies, different issues related to the adoption of 

OSC have been identified and highlighted for the Indian construction sector. Although the three 

companies are large, there are several Small and Medium-sized Enterprises’ (SME) operating 

in India's construction sector, and future research shall be needed to review these SMEs. 

Originality/Value 

Through the three case studies, several factors related to the implementation of OSC methods 

have been identified and highlighted within the Indian construction sector. Although the model 

has been applied to the Indian construction sector, it can easily be modified to fit into other 

areas and similar dynamics and business conditions. 

Practical Implications 

The proposed OSC readiness maturity model guides construction practitioners in India through 

a structured process to assess their OSC readiness in the market. This assessment enables them 

to evaluate and benchmark their processes through the strategic and operational phases. This 

research will add to the existing knowledge of OSC in India by mapping issues relevant to 

India's construction industry. The research has provided background on the status of OSC, the 

drivers and barriers affecting the implementation of Off-site Construction techniques in the 

Indian construction industry. 

 

Limitations: 

This research study is broadly focused on developing and assessing an off-site construction 

readiness framework for Indian construction organisations. The research scope and the 

population for data collection are limited to Large construction organisations in India only. 

Keywords 

Off-site Construction, OSC, Construction industry, Housing, Modular Construction, Indian 

construction.  



Introduction 
 

The construction industry has often been criticised for its slow adoption of emerging 

technologies (Yang, O'Connor and Chen, 2007; Ahuja et al., 2009; Herr and Fischer, 2019), 

laggings behind other industries in taking advantage of new technologies and innovative 

practices (Nadim and Goulding, 2011; Gan et al., 2018; Navaratnam et al., 2019). over recent 

years, this trend has changed. Globally there is a growing awareness of the use of Off-Site 

Construction (OSC) techniques and has received broader acceptance in other practising 

nations; however, it has yet to gain momentum in India, with the country only beginning to 

consider to use of OSC practices in recent years (Arif et al., 2012; Bendi et al., 2020a; Bendi 

et al., 2020b). Innovation in the construction industry has often been observed as slow-moving; 

in India's case, the technological 'conservatism' (Tiwari, 2001; Luthra et al., 2016) is further 

hindering the shift towards new methods and innovative practices.  

 

In India, the construction industry is gradually becoming sustainable, with the past decade 

witnessing significant growth in the green footprint (Vyas and Jha, 2016). Sustainability has 

been prioritised among the top issues in the sustainable development agenda 2030 and the 

research and innovation of the construction industry (Arif et al., 2010; Scheyvens et al., 2016; 

Mensah, 2019). However, the increasing need for housing and infrastructure in India is 

challenging any sustainable performance. (Shrivastava and Chini, 2011). Additionally, several 

factors have impacted on the construction industry in the past decade (Arif and Egbu, 2010). 

India's industry is expected to facilitate the growing population and increase the need for 

infrastructure (Cheng, 2016). On the other hand, it is facing significant challenges in achieving 

quality and speed in construction. Low quality, delays in completion, high demand and lack of 

construction project management skills are challenging growth and consistency in the industry. 

 

In recent years, many Indian construction organisations are responding to the increasing 

interest in OSC, but lack of awareness and confusion has discouraged intensive implementation 

(Wuni et al., 2020). Organisations are also sceptical about their capabilities of integrating OSC 

practices into their construction activities (El-Abidi et al., 2019)  and they currently lack 

adequate resources to facilitate and satisfy market needs if extensive off-site procedures are 

implemented in the industry (Goodier and Gibb, 2007; Edialeyoung et al., 2020). As such, this 

research paper intends to fill this gap in the literature and aims to assess and validate an OSC 

readiness maturity model in three different Indian construction organisations. OSC readiness 

can be defined as 'a measure of the degree to which the organisation may be ready, prepared, 

or willing to obtain benefits which arise from the OSC practices. The OSC readiness maturity 

model aims to investigate 'how ready  the organisation is to adopt OSC techniques in their 

current practice?' Thus, the OSC readiness maturity model investigates the extent to which any 

organisation is ready to adopt OSC technologies in various construction organisations. 

 

This paper presents three case studies of construction companies in India detailing practices 

which can help the adoption of OSC. The following section includes a literature review and 

discusses a framework to assess the processes that impact the OSC adoption and methodology. 

The paper then discusses three case studies from construction consultancies in India. It is 



followed by a section that analyses the cases and presents some best practices. The last section 

summarised the findings and concluding remarks of the cases. 

 

Background and Literature Review 
 

OSC attained a considerable focus in major recommendations to achieve greater productivity 

and pace in construction projects. Many researchers have foreseen off-site construction as the 

future of the construction industry. Industry advisors and experts have repeatedly 

recommended that the industry use more off-site and standardisation to increase quality and 

reduce cost and time (Badir, Kadir and Hashim, 2002; Goodier and Gibb, 2007; Pan, Gibb and 

Dainty, 2007; Tam et al., 2007; Blismas and Wakefield, 2009; Arif and Egbu, 2010). Goulding 

et al., (2012b) examined the challenges and drivers for off-site uptake globally based on the 

literature and questionnaire surveys. Researchers have also highlighted the need for further 

investigations on the attributes affecting people, process and technology in the OSC context.  

Recent studies in India reported a lack of international exposure to construction activities, 

especially in large scale projects and physical infrastructure development (Jha and Devaya, 

2008; Arif et al., 2010). Other points include the dominance of traditional practices that are 

highly labour-intensive and uncertainty in cost and time schedules (Tiwari, 2001; Auti and 

Skitmore, 2008). Therefore, addressing the high demand for housing and infrastructure 

facilities, sustainable built environment, global knowledge transfer and exchange into the 

Indian construction industry are imperative. 

 

The literature review highlighted the importance and advantages of using OSC techniques, but 

as discussed, the current level of OSC uptake is low in India; however, it is gradually spreading 

into the industry. Work was initiated regarding the Indian scenario in recent years (Smith and 

Narayanamurthy, 2008; Arif et al., 2012), but there is no comprehensive study on the status of 

OSC in India. Additionally, there is no evidence of successful implementation of OSC in the 

Indian context in the literature. In the highly competitive construction industry, the top 

organisations continuously search for proven technologies for a competitive advantage (Yang 

et al., 2007), this, however, has been changing in the last few years and the organisations have 

been focussing more on the innovative technologies to gain a competitive edge. Lack of 

awareness and information regarding new technologies' benefits discourages industry 

stakeholders from taking up new practices (Yu, Wu and Lien, 2008). Hence, there is a need for 

tangible evidence of the advantages of using different OSC techniques levels. Organisations 

quickly identified the potential benefits of efficient off-site practices in many countries (Haas 

and Fagerlund, 2002; Azman et al., 2012). Researchers from other practising nations such as 

the UK, USA, Australia, China and Malaysia have documented the experiences and lessons 

regarding OSC in the literature; but in the developing countries, there is a strong need for 

tangible research (Nadim and Goulding, 2011; Goulding, Nadim, et al., 2012). 

 

Researchers have extensively studied OSC in various developed nations, and some of them 

demonstrated the role of strategy in implementing it. Gibb (2001) revealed that project strategy 

is essential to changing the project process from 'traditional construction' to 'manufacturing and 



installation' (Durdyev and Ismail, 2019). Similarly, Egbu (2004), Naoum and Egbu (2016) and 

Attar et al. (2018) believed that organisational strategies for innovation are "path-dependent". 

According to Egbu (2004), organisations' innovation strategies, are strongly constrained by 

their current position and core competencies, as well as the specific opportunities open to them 

in the future. Aldridge et al., (2001) clarified that lack of formal measurement procedures or 

strategies in the context of off-site is hindering the extensive usage of OSC. 

 

While some studies demonstrated the importance of strategies, Goulding et al., 2012  

highlighted the lack of feasible business process models for promoting OSC in a meaningful 

way. Blismas et al. (2006) revealed that evaluating the degree of industrialisation of a 

component or building system production in off-site construction is inadequate in the 

construction industry. They also highlighted the need for the holistic and systematic 

assessments of the applicability and overall benefit of these solutions. Further, Smith and 

Narayanamurthy (2008) stressed the need to investigate an appropriate prefabricated building 

system to fulfil the present context's housing shortage. Kamar et al.  (2009) highlighted the 

need for kick-starting projects to create more opportunities and spilling out the effect on the 

entire industry.  It is time to rethink how construction projects could be conceived, planned, 

and executed to achieve maximum benefits through OSC practices. As discussed above, 

currently, there is minimal available OSC research in India regarding the process level and self-

assessment. Additionally, there is no comprehensive industry-wide study on the impacts of 

OSC usage in the construction industry. In recent years, many Indian construction 

organisations are responding to the increasing interest in OSC and manufacturing construction. 

Lack of awareness and confusion has discouraged any intensive implementation of OSC 

Organisations are sceptical about their capabilities of integrating OSC practices in their 

construction activities (Goodier and Gibb, 2005; Pan et al., 2007; Blismas and Wakefield, 

2009; Zhai et al., 2014). 

 

This research developed an off-site construction readiness framework for Indian construction 

organisations. According to Keupp and Gassmann (2013), it is essential to compare and test 

the existing knowledge/practices in an organisation before introducing any innovation.  

Therefore, the investigation and documentation of the current state and knowledge of OSC 

practices in India were undertaken. A derived OSC readiness framework assesses the maturity 

level of the construction organisation in India; this mechanism of an 'off-site construction 

readiness framework' has similarities with Capability Maturity Models (CMMs). According to 

Page et al. (2004), CMMs guide organisations on defining processes. They describe what 

activities must be performed to meet specific criteria. By exercising through the off-site 

readiness framework, the organisations would gain knowledge on OSC and know their 

capability for adopting OSC in construction projects. The model dictates the capacity of the 

organisation to implement OSC in certain construction activities. Thus, the organisation's 

maturity level and the characteristics, can be studied based on the results obtained from the 

OSC readiness model. In addition to the OSC readiness framework, the research proposes a 

strategy for extensive implementation of off-site practices in India.  



 
Figure 1 Factor Analysis Variables and Four Groups (Bendi et al., 2020) 

 

Four key factors presented in Figure 1. illustrate possible trajectories for future uptake. 

However, Bendi et al. (2020) present these variables in isolation. Other work on OSC examined 

the crucial aspects of People, Process and Technology (Nadim and Goulding, 2010; Goulding 

et al., 2012) including OSC roadmaps (Goulding and Arif, 2013; Bowmaster and Rankin, 

2019), Platform, Process and Product integration platforms (Blismas and Wakefield, 2008), 

OSC Future Landscapes (Oughton, 2016).  Whilst all these attempts provide points for 

discussion and further development, the main challenge remains, how do organisations prepare 

themselves for OSC transition? At an organisational level, where OSC uptake occurs, this 

needs addressing; this is where the level of 'readiness' and organisational maturity is so 

important.  

 

Level 1 (No Clear Application) presents organisations with issues they need to re-visit 

regarding their existing operations and any necessary restructuring to improve 

efficiency/readiness.  Level 2 (Frequent Application, but Lack of Standard Practice) highlights 

the frequency of application lack of policy issues, including the need to significantly repeat and 

standardise processes in line with clear strategy/policy directions.  Level 3 (Clear Established 

Practices and Procedures) focuses on the need to establish clear OSC policies. This includes a 

full evaluation of existing operations with clear project strategies to deliver best practice, 

recording experiences from previous projects and best in class provision offered by other 

companies and documenting lessons learned (as part of their organisational learning strategy). 

 

 



 

Table 1 Offsite Construction Readiness Maturity Model 

 

 



 

 

 



 



 

This paper uses the framework described and documented in Table 1., developed by Bendi et 

al., (2020) to present three case studies of large construction consultancies in India as the 

companies have a presence throughout India, which helped to understand the local challenges 

as well that are peculiar to certain areas only.  

Methodology 

 

To capture the OSC readiness, the framework previously described was applied to three case 

studies of large construction companies in India. A case study can be defined as a strategy to 

do research that involves an empirical investigation of a particular phenomenon within its real 

life context, primarily when the boundaries between phenomenon being studied and the context 

within which it is being studied are not clearly evident (Yin, 2013, 2018). This research method 

is especially useful in validating and testing the theoretical models by using them in real-life 

situations and organisations. Data collection was undertaken via semi-structured interviews 

providing a spectrum between the unstructured and structured extremes (Friedman, 2003; 

Fellows, 2009; Buchanan and Gardner, 2019).  Interviews also help give a broader picture and 

more comprehensive details about the topic non-verbal communication such as body language 

has also impacted the answers. 

 

For this research, several construction organisations were approached to practice OSC 

methods, of which three organisations (Companies A, B and C) agreed to participate in the 

study. Four people were interviewed from each company. During each case study, senior 

project managers, architects, HR managers and technical staff of the selected organisations 

were interviewed. All participants possessed more than five years of work experience in the 

field of OSC. Interviews took place in each employee's office, and every interview took 

between 45 minutes to one hour. All the participants were selected based on their position and 

experience in the field of OSC projects. In the first step, they were provided information about 

the research and explained the purpose of these case studies to all the participants. Furthermore, 

all the participants were interviewed about the level of maturity of each key factor and sub-

factor in their organisations. They were also provided with the printouts of Figure 1. and Table 

1. 

 

 

 

 

 

 

 



 
This was performed so that the respondents can put their thoughts in the context of the maturity 

model. Flexibility was given during the interviews to talk without the restriction of tough 

questions, order, or the checklists. It helped them to explain in detail the systems their 

companies have been using regarding OSC, IT systems, internal processes, procurement 

methods, market challenges and other relevant issues. 

 

Case Studies 

Company A 

Company A was established in 1982; its specialisation areas are Engineering, design, 

construction, and procurement for urban infrastructure, industrial infrastructure, ports and 

terminals, roads, bridges, and metros. The company has a presence in several cities of India. 

During the interviews with the senior management at organisation A, it was realised that the 

company prioritises the staff training to minimise the issues caused by complex interfacing 

between off-site modules. There is a standard practice of providing training to every new 

employee in the first month of their job. Though the organisation has an established policy on 

training, they did not customise a standard procedure for OSC projects. Regarding the duties 

and taxes, the organisation predominantly uses locally available material and systems, and the 

management instructed the design and procurement teams to purchase all the material from 

local vendors. The senior project manager indicated that the finance division deals with all the 

project's purchase orders and finances. 

 

Additionally, an HR manager said that the finance department maintains the paid and payable 

taxes. Concerning the level of experience, the HR manager reported that five of their current 

employees have more than seven years of experience working in the OSC area. There was also 

an indication that the management is keen to recruit OSC experienced employees and skilled 



workforce in the near future, as the organisation has a strategic approach to recruitment.  

Organisation A prioritised promotional activities in their strategy to promote the advantages of 

OSC. According to the participants, the organisation extensively participates in the annual 

exhibitions and the management conducts awareness programmes and lecturing sessions in the 

college of architecture. The organisation runs a fully equipped fabrication yard of 20,000 

square meters and maintains good relations with various stakeholders, ensuring no delays to 

the activities on the critical path to assuring the best Lead times. All participants expressed 

significant resistance from some of the clients (Client resistance); however, this has reduced in 

recent years. The organisation religiously encourages all their clients to achieve excellence and 

competitive advantage by adopting modern construction methods. The strategy of the 

organisation emphasises innovation and application of modern techniques in construction and 

infrastructure development. Organisation A encourages all their clients to adopt OSC methods 

based on the relevancy of the projects. Management ensures that all the learning material and 

guidance charts are displayed in the site office and has established a learning practice for all 

the projects. Instructors and technical staff ensure that the entire workforce is aware of the 

working methods and installation procedure. 

 

The senior project manager conveyed that the management is aware of the pre-requisites 

involved in the transportation of OSC products (transportation infrastructure). It extensively 

builds with local products and runs an in-house fabrication yard. The project design and 

engineering team explained that they finalise the product selection and prepare all the 

estimation documents at the project's early stages. In the last six years, the project manager also 

shared that the management has repeatedly awarded contracts to four vendors based on their 

effective and prompt delivery. All the interview participants expressed how the shortage of 

materials and services challenges the performance of the organisation. The organisation's 

fabrication yard is manufacturing round the clock to meet the demand. Organisation A procures 

locally manufactured products, and the architects stated that they receive standards and 

guidelines for a significant number of products. They strictly follow the guidelines during the 

design and execution stages. 

 

It as noted that organisation A’s management does not prioritise the usage of eco-friendly 

products; however, respondents were aware of the OSC eco-friendly features. Most of the 

participants were unaware of the organisation's capital investment, financial planning, the 

organisations emphasis of cost-effectiveness, and adding a competitive advantage to all its 

clients. The organisation's project planning team has effective coordination with the 

manufacturers and all other stakeholders of their projects. The management ensures critical 

planning of all projects; however, they are yet to customise a standard procedure for OSC 

projects. The project manager and the site-in-charge follow the procedures set in the companies 

procedure for project management. This includes organising weekly meetings from the 

inception to the handover stage, monitoring on-site construction activities, supply chain 

engagement, etc.  Prompt delivery via the in-house fabrication yard ensures fast delivery of 

manufactured systems to the selected projects. In addition, the organisation also maintains 

collaborations with the supply chain and service providers.  

.  



 

Company B 

Organisation B was founded in 1938; it is considered one of India's largest engineering and 

construction companies. Their area of work includes construction, heavy equipment, electrical 

equipment, power, and shipbuilding. More than 84,000 people are employed in this 

organisation which makes it a reasonably large organisation. The organisation B has 

established a practice of conducting training sessions and workshops on-site before executing 

OSC products' usage. The organisation has recruited a skilled workforce to work on their 



current projects, where many OSC products are being used. Organisation B is committed to 

providing training and education on the application and complex nature of the OSC products, 

ultimately resulting in the successful adoption of OSC methods in their projects. According to 

the participants, the organisation usually considers the incurring duties and taxes on OSC 

products and general services during the procurement stage. However, they did not notice any 

change of product caused by the higher duties and taxes in their experience. Organisation B 

maintains a dedicated team for OSC projects and has a record of recruiting skilled designers 

and technicians for the OSC projects. The organisation participates in exhibitions; however, 

there were no dedicated efforts to promote the OSC methods, although they mentioned the 

advantages of OSC methods in their success stories.  

 

During the interviews, a project manager expressed that the company religiously follows the 

vendors' dates and schedules during the project awarding stage; however, the organisation did 

not collaborate with any manufacturers of OSC systems. Thus, the organisation is at level two 

in the context of "Lead Times", which influences any organisation's OSC readiness. According 

to the project manager, the clients demanded usage of OSC systems in the OSC projects they 

have done up to this date, so it was more client-driven, and the client was vital in the decision-

making process. Organisation B commonly briefs clients about modern methods and 

innovations in the construction sector and their relevancy to the project. The organisation 

religiously follows the workforce's training and up-skilling and has a dedicated Research and 

Development (R&D) department. The project planning team evaluates the existing road and 

other connecting networks of any potential site at the initial planning stage. In one of the 

previous projects (an international airport), they also requested that the manufacturers of OSC 

products submit on-site and off-site transportation and manoeuvring plans. The project 

planning and quantity surveyors team exchange the estimation and bill of the products of 

quantities with all the vendors before starting a project, the selection of materials is made during 

the project planning stage. The organisation maintains in-house facilities for form-work 

systems; however, management does not collaborate with other manufacturers. A procurement 

manager explained the difficulties they have faced during one of the OSC projects. According 

to his comments, the shortage of OSC systems in India has caused delays in projects; the 

organisation does not plan to address this risk. Manufacturers provide the design details and 

standards of the products and design and planning teams adhere to the standards.  

 

Organisation B practices a standard method of recording the cost of each project. There is a 

central finance system which monitors the documentation of all the projects to ensure cost 

certainty. The organisation follows a project plan with all the critical activities in the required 

sequence, and the project team closely monitors the activities on-site and take measures to 

avoid confusion and delays. However, no standard policy is adopted for the planning of OSC 

project to ensure time certainty. The project planning team considers all non – critical activities 

during the planning stage. During the execution, they ensure that all parallel activities are being 

executed according to the plan on-site; however, according to the manager, this approach 

slightly varies from project to project depending on the project's nature/type. The organisation 

collaborates with selected vendors such as HVAC (Heating, Ventilation, and Air Conditioning) 

and electrical consultants. Furthermore, they also have in-house facilities of pre-cast slabs and 



maintain fabrication yards on-site. Thus, according to the senior manager, the organisation 

ensures prompt delivery of most services and products. 

 
 

 

Company C 

Organisation C was founded in 1998; they offer engineering, design, construction and 

procurement services for various building and infrastructure projects. The organisation C 



conducts staff training and briefing sessions before executing work. There is no standard 

practice for regular training. In the previous projects, the staff encountered challenges in 

working with new systems. Training and guidance were introduced as an immediate response 

to addressing those challenges. Most of the participants avoided the question on "Duties and 

Taxes", with one of the interviewees saying that the project teams are unaware of them. In 

organisation C, the procurement team identify the list of potential taxes on the OSC products 

and communicate this report to the finance division. It is understood that the organisation 

evaluates the legibility of duties and taxes on OSC products. The company is comprised of a 

combination of beginners in OSC and experienced staff in senior positions.  

 

The design and project development team are dominated by professional staff who worked on 

more than two OSC projects. The construction workforce, however, had minimal knowledge 

of OSC products. The organisation did not conduct any promotional programmes to promote 

OSC methods. The management of the organisation publishes the success stories and award-

winning projects on the official website. The website promotes its name and reaches the 

targeted audience (stakeholders). Despite the success stories and award-winning projects, the 

organisation did not include promotion and awareness campaigning in their strategy. The 

project planning team always considers the manufacturers and suppliers' time frames while 

planning the activities sheet and time charts. The organisation maintains a close working 

relationship with all consultants and vendors. Vendors are set up on contracts for various 

projects, and the close engagement results in the on-time delivery of multiple products. 

Organisation C encourages its clients to adopt OSC methods and other new technologies; when 

initiating a new project, the consultants detail the client's initial meeting requirements. The 

engineering team evaluates the project brief and assesses the scope for OSC implementation 
and other modern methods. According to the architects, the resistance and scepticism from the 

clients are minimal. Organisation C provides guidance and information about OSC products to 

the design and engineering team. The architects stated that they have access to various 

information and literature regarding the new construction methods in the library; additionally, 

the management provides training to the entire workforce at the beginning of every OSC 

project. However, the organisation does not have any dedicated resources for such training 

sessions. 

 

Participants suggested that they know the unique requirements involved in working with OSC 

products, but they have a minimum understanding of transportation planning and requirements 

in transporting OSC products. The procurement and logistics teams of the organisation C work 

closely with the suppliers and manufacturers, and the organisation maintains collaborations 

with some of the manufacturers and ensures that all the manufacturers abide by the terms of 

the contract. Organisation C currently does not have an in-house OSC offering, but the 

management is considering establishing three manufacturing facilities; additionally, the 

organisation has established affiliations and partnerships with international construction 

companies for technical consultation and knowledge exchange.  

The responding architects reported that they received the standards and specifications at the 

design stage's initiation; the design head ensures that all the specifications are obeyed in all the 

projects; a similar procedure occurs in OSC projects. Project managers' monitoring ensures the 



successful application of these standards in the execution stage. The organisation is committed 

to spreading the green footprint, and sustainability is embedded in the organisation's vision 

document. The organisation C is continually deploying new energy-saving technologies in the 

operations and has also successfully commissioned a "LEED GOLD" certified facility, and a 

"LEED SILVER" accredited facility.  The organisation is also planning to increase the 

utilisation of existing resources and extend the envelope by implementing new construction 

technologies.   

 

Financial planning is exclusively dealt with by the finance division; thus, the project and design 

teams are unaware of the capital investment. The management has established a standard 

procedure in terms of cost planning and monitoring. The project manager explained that the 

organisation aimed to achieve cost-effectiveness and shared an example from one of their 

recent projects, where they completed the entire project under the agreed budget. In addition, 

organisation C follows a standard project finance management system for all the projects, and 

they apply the same method to the OSC projects. Lean construction practices were embedded 

within its policies, and there was an established practice of submitting a "pre-construction" 

report before starting construction.  

 

The organisation also adopted a Modular Project Delivery (MPD) approach for OSC projects; 

to minimise the on-site duration, the management ensures that all the supply chain adheres to 

the agreed delivery schedules. The project management team effectively coordinates and 

ensures no deviation in executing all critical activities by continuously monitoring and 

incorporating any delayed activities into a fast-track project delivery schedule for successful 

and timely completion. The supply chain management team details the procurement 

specifications during the pre-construction phase, performing supplier assessments and audits, 

undertaking the management of contract awards, to reliable local and international vendors. 

According to the senior project manager, the organisation adopted this policy to achieve 

schedule optimisation. They also developed and led a Modular Construction Technologies tour 

to identify the best vendors in the industry. This reflects that the organisation standardised the 

selection and awarding procedure for the OSC projects.  

 

 

 

 



 
 

Discussion and Analysis 
The purpose of this research work was to present the validation of the Off-Site Construction 

readiness framework. Three case studies were analysed to validate the framework and test its 

applicability in practice. This task has been carried out on real life construction organisations 

of different scale with different objectives. The validation procedures were carried out using 

interviews, document analysis, and other observable pieces of evidence. All three organisations 



had used both OSC practices along with the traditional methods of construction. The three case 

studies demonstrated that the proposed OSC Readiness framework assessed the level of OSC 

readiness of the organisations. The results were presented in Table 6 and 7 below.  Through 

the findings, it can be understood that OSC practices were evident in all three organisations.  

 

 

 
 

 

 

 

 

 

 



 
All three organisations have reached level two in terms of "Duties and taxes". Hence, it can be 

said that all the organisations have considered the maintenance of records and monitoring the 

tax and duty payments as part of the material procurement strategy. Import duties and taxes are 

one of the most significant barriers to the uptake of OSC; therefore, these organisations should 

look for domestic products or produce themselves where possible (Rahman, 2013).  

Organisation B had established a standard procedure in most of its operations. This reflected 

in the organisation's practice in working with complex OSC products, recruiting experienced 

workforce, addressing the clients' scepticism, and providing training sessions and guidance to 

the staff. On the other hand, the Organisation 0C had demonstrated the more frequent 

application of OSC requisites at the operational level. However, it is yet to establish a standard 

operating procedure to achieve optimum advantage from the OSC techniques. Kamar et al. 

(2009) stated that the design and illustration of products must be documented systematically to 

ensure process standardisation is achieved during installation and construction phases. The 

need for standardisation in design and project function was emphasised by several researchers 

(Gibb and Isack, 2003; Tam et al., 2007; Pan, Gibb and Dainty, 2008; Azman et al., 2010). 

 

Results against the broad execution strategy have revealed exciting findings; all three 

organisations' representatives shared minimal to no knowledge about "capital cost". This could 

be due to the sensitive nature of the data related to cost and finance. Organisation A and C have 



established standard practices in two areas, while organisation B had attained level 3 in only 

one area, that is in transportation infrastructure. Transportation infrastructure is seen as a 

critical contributor in OSC uptake, and problems here can have serious consequences, 

especially for the smaller projects  (BRE 2007; Zhang et al., 2018). Therefore, end-to-end 

transportation should be assessed during the project planning stage. The OSC readiness 

framework assessed the organisations in certainty planning and operational efficiency factors. 

It was evident that all three organisations have attained maturity beyond the first level. 

Organisation A had a straightforward practice of applying standardised cost and planning 

methods. However, it lacked a strategic approach in this area. On the other hand, Organisation 

B and Organisation C have achieved level 3 in cost certainty and time certainty, respectively. 

The organisation A needs to adopt a strategic approach to ensure cost certainty and planning 

because it is seen as a fundamental pre-requisite for both contractors and clients (Xiao and 

Proverbs, 2003). 

 

Similarly, all the organisations have demonstrated precise application in both minimising on-

site duration and prompt delivery. All three organisations have crossed level one and achieved 

level three maturity in performing fast delivery, showing that the organisations have embraced 

a strategic approach to apply standard procedure in delivery methods and performance. This 

framework provides a formal process to be used by construction organisations in India to assess 

their readiness before adopting the OSC method and asserts the scope for upgrading within an 

organisation's processes.   

 

Organisation A and C have standardised practices in two areas of the “broad execution 

strategy”. However, out of the three organisations, Organisation A is only at level one in more 

(3) areas. The three organisations' planning efficiency assessment revealed that organisation A 

had reached level two of the OSC readiness in both time planning and cost planning. All three 

organisations need to develop their capacity in the efficient execution strategy as the OSC can 

help reduce the CO2 emissions while also contributing to reduced waste outputs and fewer 

resource requirements. The environmental impact of construction activity needs to be carefully 

controlled, from landfill (Jaillon et al., 2009; Gong et al., 2019), through to transportation (Krug, 

2013). All three organisations reached a level in Captial Cost which is usually one of the most 

significant barriers to OSC as it tends to require higher up-front costs for the purchase of materials 

at the beginning of a project (Mtech, 2009). Once this initial investment has been absorbed into 

organisational business models, organisations should look for other available opportunities and 

joint ventures to achieve the economies of scale (Arif et al., 2012). On the other hand,  

organisations B and C have achieved level three in cost certainty and time certainty. The OSC 

readiness framework was applied in all the three organisations to evaluate the operational 

efficiency. The findings demonstrated that all the organisations had achieved the third level of 

OSC readiness in “Prompt delivery”. Besides, Organisation C has acquired all the three levels 

in both the sub-factors.  

 



Conclusion 

Current research and literature on OSC do not adequately assess the OSC readiness of 

construction organisations in India. Successful implementation of OSC highly depends on the 

readiness of the organisation and the organisations have to aware of their current strengths 

and weaknesses. Previously, there was no formal method of assessment to evaluate OSC 

readiness of the company at an organisation level. Although there were several maturity 

models but they couldn’t assist organisations to level up and enhance their OSC readiness and 

implementation. The appropriation of maturity levels provides clear guidance and direction 

into the practical stages and issues needed for construction entities to maximise their OSC 

engagement within the Indian market. This also provides suitable direction and measures for 

evaluating and benchmarking their processes (strategic and operational) against core phases. 

The corollary of which enables organisations to evaluate their OSC ‘preparedness’ or 

readiness for engaging in the OSC market. Therefore, exercising this research has helped to 

fill the gaps identified in the literature and the OSC section in India.  Hence, an OSC readiness 

maturity model would be influential for the initial assessment of OSC preparedness of India's 

construction organisations. This maturity model will serve as a guide for OSC practitioners, 

policymakers and other key stakeholders involved in improving the construction industry's 

quality in any country with similar demographics and conditions. The present research has 

made a significant contribution to two aspects of current knowledge. The study primarily 

established a set of 4 key areas that need to be considered at the organisational level while 

implementing OSC. Secondly, the research developed the OSC readiness maturity model to 

assess the construction organisations' status of readiness in India. The research will add to the 

existing knowledge of OSC by mapping issues relevant to the construction industry in India.  
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