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ABSTRACT 

	Modular and prefabricated construction technology has received more attention as the demand for sustainable and affordable urban homes has increased. These methods offer significant opportunities for improvements in productivity, sustainability, and cost-effectiveness. This paper presents a systematic review of twenty-seven peer-reviewed high-quality journals, aiming to assess how prefabrication can cut construction waste, speed up project delivery, and affect housing availability. The review synthesises empirical evidence from various geographical and economic settings, following a strict selection process. The findings show that prefabrication can lower construction waste by 40 to 70%, reduce project delivery time by 15 to 45%, and cut construction costs by up to 30%, thereby making housing more affordable. In addition, combining prefabricated strategies allows for scalable and repeatable design models that fit into high-density urban areas. This improves environmental performance and worker safety. However, there are other barriers. These include high initial costs, a bureaucratic regulatory environment, and fragmented supply chains, especially in developing markets. The paper proposes policies that will enable prefabrication, support for digital tools like BIM, employee training, and manufacturing centres for the region to overcome the barriers to implementation. As a result of these plans, the social, economic and environmental benefits of prefabricated construction to the development of urban dwellings will be at maximum.
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1. INTRODUCTION 

The high rate of urbanisation, coupled with the rise in construction costs and increasing environmental issues, has heightened the need to introduce novel construction practices that can offer housing solutions to be sustainable, efficient and affordable. Over the past few years, prefabricated and modular construction has become a significant alternative to the traditional building methods, specifically in high-density urban areas. Such methods include prefabrication of standardised building elements in a controlled factory environment, then put together on-site, and thus offer various advantages such as saving of construction time, minimisation of material waste, increased quality control, and improved cost predictability (Coskun et al., 2024; Gibb & Pendlebury, 2006; Kim, 2025; Osunkoya et al., 2025; Smith, 2010).
Cities across the globe are facing housing shortages and the increased imperative to decarbonise the built environment; therefore, the potential of modular construction to transform urban housing provision is gaining more and more recognition among scholars and practitioners as well as policymakers. Conventional ways of building are often typified by inefficiencies in the form of massive wastes of materials, lack of skilled labour and long project durations due to weather and site issues. Modular construction, on the contrary, provides a streamlined, scaled structure of housing development, which is most suitable in urban contexts where space is the foremost factor and speed of delivery is of the highest priority (Blismas & Wakefield, 2009; Lawson et al., 2014; Parisi & Donyavi, 2024).
The fact that modular construction can speed up project schedules is one of the main productivity advantages of this technique. Since off-site production and on-site preparatory works can be carried out simultaneously, the construction time can be significantly reduced by around 30-50 per cent under some conditions (Kamar et al., 2009). This reduction in construction time directly translates to lower costs, reduced financing costs and faster occupancy, which are important in mediating housing backlogs in urban areas. Moreover, an off-site construction setting allows greater automation, repetition, and man-hours, and provides less dependency on the limited on-site skilled workforce and higher construction reliability (Nadim & Goulding, 2010).
Another key point in the argument in support of prefabricated construction is the outcomes of environmental sustainability. Numerous studies have evidenced that modular systems can reduce construction-related waste by up to 90% mainly by the optimisation of materials utilisation in factories and reduction of over-ordering and on-site waste (Jaillon & Poon, 2008; Tam et al, 2007). Moreover, the energy performance of modular buildings is often better, which can be explained by both stricter construction tolerances and less thermal bridging, as well as lower operational emissions throughout the whole life cycle of the building (Cheng et al., 2025; Er-rradi et al., 2023). Additionally, the modular units can be recycled, reused or relocated and reassembled, thus compliant with the principles of the circular economy and an increased life cycle of the building.
Another key benefit is that modular construction contributes to affordable housing. Prefabricated systems assist in reducing the total construction expenditure, leading to a quicker delivery, which means that more units at a reduced price can be provided by housing developers, which is important in cities where the demand is much higher than the supply. Modular solutions are increasingly becoming a more popular solution to meet the need for social housing from governments and non-profits without compromising on quality and sustainability (Smith & Quale, 2017). Modular housing projects have been proven to be effective in having high-quality, affordable and urban housing in short periods of time in places like Singapore, Sweden and the United Kingdom (Li et al., 2014).
Regardless of these benefits, the adoption of modular and prefabricated approaches is associated with some obstacles. These are cultural resistance in the construction sector, misalignment of regulations, design constraints and the upfront nature of investment in manufacturing facilities (Cheng et al., 2025; Goodier & Gibb, 2007). However, the growing volume of information in terms of productivity and sustainability outcomes of modular construction has shown a disruptive potential in the urban housing industry. Prefabricated solutions provide an opportunity to enable cities to negotiate the complexities of climate resilience, affordability and urban growth much better through an integration of these aspects into mainstream housing policy and construction practice.
Essentially, the main goal of this review is to carry out an overall assessment of the productivity and sustainability advantages of modular and prefabricated construction in urban housing developments. It will also give an evaluation of how prefabrication reduces waste. Accelerates timelines and supports affordable housing.

2. methodology 

2.1 Research Design

This study employs a systematic and integrative review approach. This is employed in this study to analyse the productivity and sustainability performance of modular and prefabricated buildings in the context of urban residential. Systematic review is a way of finding, analysing and combining findings of research from multiple sources; while integrative review allows the inclusion of both empirical research and conceptual literature to build a comprehensive understanding of the topic (Whittemore & Knafl, 2005; Torraco, 2005). Both methodological rigour and depth are attained by the dual approach.

2.2 Data Sources

A systematic search was made throughout a variety of academic databases and grey literature in order for the topic to be covered in detail. Academic databases used in this study were Scopus, Web of Science, ScienceDirect, Google Scholar, JSTOR, and Taylor and Frances Online. The search covered publications in the period between 2012 and 2025, and tried to balance relevance and recency, as well as capture the development of prefabricated construction practices during the last twenty years.

2.3 Search Strategy and Keywords

The database searches were effective because a combination of Boolean operators and focused keywords was used. The key terms were the use of terms like modular construction, prefabricated housing, and off-site construction, combined with the terms related to productivity, such as productivity, cost efficiency, and construction time. To cover the environmental issues, other keywords were added, such as sustainability, carbon footprint, waste reduction and environmental performance. These were narrowed further by adding housing terms like urban housing, affordable housing and housing delivery. The search strings were adjusted to fit the syntax of each respective database so that the search would best obtain the desired results.

2.4 Inclusion and Exclusion Criteria

The study inclusion criteria include a peer-reviewed journal article, reports, and case studies published between 2012 and 2025, empirical, theoretical, or review-based research with an emphasis on urban or metropolitan housing projects. Conversely, the exclusion criteria remove those articles which are not in English, studies that concentrate on non-residential buildings only, opinion and editorial, articles in blogs and research articles with ambiguous methodology or lacking data.
Following the initial screening, 156 articles were discovered. After reviewing the abstract and evaluating the articles according to the inclusion criteria, 27 articles of high quality were chosen to be analysed (Figure 1). This journal selection was done following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).
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Figure 1: PRISMA flow diagram

2.5 Data Extraction and Analysis

Data are extracted from the examined relevant journals through a thorough assessment of the abstract, results and other needed sections. Key findings from the critical assessment are consequently presented thematically. 


2.6 Limitations

Although the systematic and integrative review approach improves the comprehensiveness, some limitations should be considered:
i. The use of English as a language could have left out non-English studies that were of relevance.
ii. Possible baseline bias of successful modular projects could be found in the results.
iii. The fast development of technology in modular construction can make some older research studies seem outdated to some extent.
In spite of such drawbacks, the methodology facilitates a balanced and evidence-based basis for measuring the effects of prefabricated construction in urban housing.


3. results and discussion

3.1 Publication Trend Analysis

This section presents the publication trend analysis. This is indicated by Figure 2, which shows the distribution of the number of journals by year. Results show that out of the twenty-seven journals included in the review, most of them were published between 2021 and 2025. In addition, 2024 and 2025 have the highest number of published journals (2024=7; 2025=8). This indicates the currency level of the issue of modular and prefabricated construction in urban housing projects. 



Figure 2: Distribution of Number of Journals by Year








3.2 Journals Included in the Review

Table 1: List of journals included in the Review
	Author (year)
	Method
	Key Finding
	Key Gap

	Adeyemi et al. (2024)
	Case analysis of affordable housing projects
	Modular design improves cost and time efficiency
	Limited focus on long-term durability

	Adeyemi et al. (2025)
	Urban development case study
	Prefab supports sustainable mini-city development
	Lacks quantification of environmental impact

	Akinola et al. (2024)
	Literature review with AI integration discussion
	AI enhances prefab construction for affordability
	Real-world application data is missing

	Bello et al. (2023)
	Questionnaire for AEC professionals
	Professionals see modular systems as viable in Nigeria
	Implementation frameworks are underdeveloped

	Boafo et al. (2016)
	Case study-based literature review
	Modular systems offer speed and waste reduction
	Limited data on occupant satisfaction

	Chippagiri et al. (2023)
	Small-scale physical modelling
	Demonstrated eco-efficiency of prefab prototypes
	Not scalable to real-world housing yet

	Chippagiri et al. (2022)
	Review and stakeholder insights
	Technological advances support sustainability
	Industry-wide adoption remains slow

	Chippagiri et al. (2021)
	Field application of prefab wall tech
	Energy efficiency in social housing has improved
	Broader applicability not tested

	Coskun et al. (2024)
	SWOT analysis of urban projects
	Modular methods aid urban revitalisation
	Logistical and legal barriers unresolved

	Djukanovic et al. (2025)
	Architectural modelling and analysis
	Modular designs enable flexible living spaces
	Missing post-occupancy performance data

	do Nascimento (2025)
	Literature and policy review
	Prefab offers sustainable, affordable housing
	Challenges in the supply chain are not addressed

	Faludi et al. (2012)
	Life Cycle Assessment (LCA)
	LCA informs sustainable prefab design decisions
	Early design phase integration remains complex

	Gavali (2024)
	Literature + case-based regional analysis
	Identified barriers and solutions in Asian developing nations
	Country-specific data remains limited

	Jayawardana et al. (2025)
	PRISMA-based review
	Prefab supports lifecycle economic and social sustainability
	Integration of cultural factors is underexplored

	Jiang et al. (2019)
	Empirical comparison of prefab vs. traditional
	Prefab improves sustainability in the construction phase
	Long-term performance post-construction is missing

	Kamali et al. (2025)
	Integrated assessment framework
	Modular aids urban resilience and sustainability
	Empirical validation of the framework is lacking

	Kim (2025)
	Comprehensive literature review
	Mapped current status and future challenges in prefab housing
	Gaps in digital integration and regulations

	Obaribirin et al. (2025)
	Questionnaire for professionals in Lagos
	Prefab seen as potential solution to housing deficit
	Limited scalability in informal settlements

	Parisi & Donyavi (2024)
	UK housing case analysis
	Modular construction can ease the housing crisis in the UK
	Policy alignment challenges persist

	Parracho et al. (2025)
	Review of digital and smart technologies
	Smart innovations boost prefab sustainability
	Practical implementation examples are few

	Rahman & Latief (2024)
	ISO 56002 risk-based model
	Risk-based innovation planning improves project outcomes
	Needs real-world project validation

	Roberts et al. (2023)
	Quantitative cost and productivity analysis
	Weather significantly affects labour in modular construction
	Broader climate considerations are not included

	Romero Quidel et al. (2023)
	Environmental impact analysis
	Low-impact materials enhance prefab sustainability
	Structural performance over time is unclear

	Shen et al. (2021)
	Evolutionary game model
	Subsidies influence prefab adoption in China
	Assumes rational actor behaviour only

	Tighnavard Balasbaneh & Ramadan (2024)
	Triple-bottom-line sustainability evaluation
	Holistic sustainability assessment of modular buildings
	Application to diverse building types is limited

	Tzourmakliotou (2021)
	Lifecycle carbon analysis
	Modular significantly reduces carbon emissions
	Embodied energy in transport is not addressed

	Zhou et al. (2022)
	Economic/environmental/social data analysis
	Prefab buildings provide multi-dimensional external benefits
	Spatial differences in benefits were not analysed



3.3 Waste Reduction through Prefabrication

Most of the studies have continuously shown that both prefabricated construction and modular construction methods can considerably decrease the amount of construction waste in comparison to conventional on-site construction methods. Reported waste reductions vary widely between about 40% and above 70% depending on circumstance and the particular technologies used (Chippagiri et al., 2021; Jiang et al., 2019). This significant decrease is mainly explained by the controlled factory system, in which the precision of material cutting and assembly can be optimised, thus reducing offcuts and unused materials (Shen et al., 2021; Chiang et al., 2021; Kim, 2025).

In factories, the modular components not only have standardised dimensions, but they can also be put into effective use using raw materials and greatly reduced rework or material waste (Faludi et al., 2012; Boafo et al., 2016; Romero Quidel et al., 2023). Prefabricated panels and components also enable reuse and recycling of the production cycle, which will help in the principles of the circular economy in construction (Chippagiri et al., 2021; Tzourmakliotou, 2021). The practices are also connected to industry-wide priorities of sustainability, such as efficient use of resources and reduced environmental harm during the life cycle of the building (Kamali et al., 2025; Gavali, 2024; Jayawardana et al., 2025).
Nevertheless, in spite of such obvious benefits, there are some logistical drawbacks. The reduction in environmental harm associated with prefabrication by transport and packaging waste, particularly when the factory is situated distantly when compared to urban construction areas, can balance the overall benefits of prefabrication in terms of the environment (Coskun et al., 2024; Parisi & Donyavi, 2024). This is especially important in the developing or highly populated areas where the infrastructure and supply chains might not be developed enough to comply with the modular logistics yet (Bello et al., 2023; Rahman & Latief, 2024).

The amount of waste reduction is also directly related to how much modularity and standardisation are used. Projects that are more designed to be more repetitive and systematised are more likely to have regularised waste reduction outcomes (Adeyemi et al., 2024; Adeyemi et al., 2025; Roberts et al., 2023). The use of standardised components minimises the requirement of materials and labour time to be on-site, which is further minimised by the need to make adjustments (Djukanovic et al., 2025; Obaribirin et al., 2025).
Studies by Akinola et al. (2024) and do Nascimento (2025) reveal that the invention of digital tools, such as AI-based design tools and robots to assemble products, has made prefabrication more precise, which has further led to waste and operation inefficiencies. These inventions are especially promising in areas like affordable housing and urban regeneration, where the concepts of scalability and sustainability are both highly important (Tighnavard Balasbeneh & Ramadan, 2024).

However, prefabrication still possesses a distinctive benefit in terms of the environment since it decreases landfill inputs, decreases the need for virgin material usage, and inevitably decreases the time taken to complete a project (Jayawardana et al., 2025; Kim, 2025). Modular and prefabricated techniques are becoming part of the existing set of future-proofed approaches to building (Kamali et al., 2025; Djukanovic et al., 2025) as the construction industry is transitioning to more sustainable and resilient models.

3.4 Supporting Affordable Housing through Prefabrication

Prefabrication is increasingly considered as a strategic facilitator to affordable housing provision in cities, largely because it leads to cost savings through less labour, faster construction timeframes, and economies of scale. Various reports indicate a decrease in costs of between 10 and 30 per cent, due to reduced on-site workload, reduced material waste, and reduced project schedules that reduce financing and holding costs (Jiang et al., 2019; Shen et al., 2021).
As a result of the mass-produced and standardised factory production of the modular units, mass customisation, implying adjusting the layouts and configurations to fit various demographic and cultural specifications, housing needs, is possible, yet cost-effective (Adeyemi et al., 2024; Djukanovic et al., 2025; Tighnavard Balasbaneh & Ramadan, 2024). The flexibility is highly significant in urban areas where the demand for housing is high and non-homogeneous. The prefabricated construction also becomes easier to control quality and minimise the number of defects and after-occupancy repairs (Boafo et al., 2016; Bello et al., 2023).

Prefabrication also adds to the long-term affordability through the increased energy efficiency of the buildings and facilitates the achievement of sustainable design features. Prefabricated housing may reduce the energy expenses of people by employing superior insulation resources and passive system design aspects, which is a decisive aspect of affordability (Chippagiri et al., 2021; Kim, 2025). Research also points towards the fact that sustainable prefabrication has the potential to work across social, environmental, and economic pillars of sustainability, which contribute to resilient city housing (Jayawardana et al., 2025; Kamali et al., 2025).

Nevertheless, despite these benefits, there are still serious obstacles, especially in the poorer provinces or in the less industrialised areas. It cannot be widely introduced because of the high initial capital cost of creating modular manufacturing plants and training labour (Chippagiri et al., 2022; Obaribirin et al., 2025; Gavali, 2024). Moreover, the variety of financing models that are specific to modular developments remains inaccessible in most developing situations (Rahman & Latief, 2024).

The regulatory and policy environment is also important. Prefabricated affordable housing is limited in terms of scalability in areas where building codes and planning systems have not yet adapted to off-site construction systems (Coskun et al., 2024; Adeyemi et al., 2025; Roberts et al., 2023). The issues in the supply chain, such as the supply of homogeneous materials and logistics, also affect the feasibility of the project and deadlines (Parisi & Donyavi, 2024; Akinola et al., 2024).

However, when incorporated into wider urban planning and policy, prefabrication is a promising avenue for solving the global housing crisis. Prefabricated systems have the potential to support governments and developers to deliver housing on a large scale sustainably and fairly through decreased construction, better housing quality, and quick delivery (Djukanovic et al., 2025; Kim, 2025; Jayawardana et al., 2025).

3.5 Timeline Acceleration and Productivity Gains

Prefabrication also helps to reduce construction schedules by a significant amount, especially in urban housing developments where speed is of the essence. It has been widely reported that time savings of between 15% and more than 45% compared to traditional construction methods are in part due to the possibility of conducting parallel operations, including the preparation of the site and the creation of modules off-site (Boafo et al., 2016; Jiang et al., 2019). This two-track method enables the developers to condense the total schedules, and the delivery rates are greatly enhanced in urban development centres that are growing rapidly.
The speed is also motivated by decreased on-site labour needs, less logistics of assembling components because of factory-based manufacturing, and less weather-related discontinuities (Chippagiri et al., 2022; Roberts et al., 2023). Standardised workflows and repeatable processes are also a benefit of prefabricated systems and help maintain a consistent production rate and reduce variability, which normally occurs in traditional builds (Tighnavard Balasbaneh & Ramadan, 2024).
Notably, the reduction of the construction timelines will lead to a direct cut in the financing costs, or the interest on construction loans, which can greatly enhance the financial balance of the housing developments (Kamali et al., 2025; Shen et al., 2021). With publicly funded housing projects that are affordable, these savings can be redirected to either house a greater amount of stock or improve the quality.
It is also possible to have higher quality control through factory-controlled environments as well as more reliable schedules, as it reduces delays due to weather conditions, labour disruptions, and unstable site conditions (Coskun et al., 2024; Parisi & Donyavi, 2024). These are not only speeding up the project delivery but also reducing the rework, which is very expensive in the traditional construction environment and consumes a lot of time and budget (Faludi et al., 2012; Kim, 2025).
Nonetheless, even with these benefits, the ability of modular technologies to achieve full-time and productivity savings might be constrained by practical issues in large cities with complicated logistics, restricted staging areas, and regulations that do not optimally support modular solution systems (Coskun et al., 2024; Adeyemi et al., 2024; Rahman & Latief, 2024). Under these conditions, contractor-manufacturer-municipal agency integration/coordination is of prime importance to the avoidance of time-saving advantages to permitting, transportation, or site preparation delays.
Digital design tools and integration of Building Information Modelling (BIM) have become the major catalyst in ensuring the effectiveness of the timeline in prefabricated projects. BIM will help in improving the coordination between disciplines, improve the process of clash detection, and also help in more accurate scheduling of constituents, which will also lead to a minimisation of delays and inefficiencies at the site (Akinola et al. 2024; Kim, 2025; Parracho et al. 2025).

3.6 Integrated Sustainability Outcomes

In addition to the immediate positives in waste and cost reduction, prefabrication is a major contributor to a wider sustainability agenda in the environmental, social and economic pillars of construction. Many studies demonstrate how prefabricated construction can contribute to a reduction in the level of greenhouse gas emissions and embodied energy throughout the life of the building, and some point out that these figures can be dropped to 7.5% of the energy consumption and CO2 emissions than other traditional methods (Chippagiri et al., 2022; Jiang et al., 2019).
Such environment benefits can be greatly explained by the fact that this is achieved by means of accurate material use, streamlined production, and a decrease in on-site activity, which contributes to a decrease in energy-intensive rework and emissions involved in transport (Kamali et al., 2025; Faludi et al., 2012). Also, fewer days of construction peculiar to modular constructions result in fewer heavy machinery and equipment operations, which additionally decreases the environmental impact (Kim, 2025; Jayawardana et al., 2025).
There is also minimal noise, dust, and air pollution, which is one of the main concerns in high-density urban areas since the majority of the structural work is done off-site (Boafo et al., 2016). Prefabrication, in particular, is particularly appealing in development projects related to inner cities, where it is imperative to reduce the impact of development on local communities (Coskun et al., 2024; Tzourmakliotou, 2021).
In terms of health and safety, prefabrication supports the protection of workers as much of the high-risk work, including elevated work, welding and concrete handling, is moved to controlled factory conditions. It has been found to lower the accident rate and better working conditions, particularly in combination with mechanised assembly and robotics (Akinola et al., 2024; Chippagiri et al., 2023; Gavali, 2024). The factory environment also contributes to more inclusiveness of the workforce, training and potential job opportunities are provided in the safer and more controlled workplaces.
Moreover, owing to the precision and repeatability of prefabricated systems, it is more feasible to use sustainable materials, a renewable energy system, and smart building technologies when it comes to manufacturing them in a factory (Jayawardana et al., 2025; Romero Quidel et al., 2023). Prefabrication provides a viable solution to the net-zero goals of urban centres and their integration into a circular economy, providing a scalable solution to environmentally friendly urban development. The quicker provision of high-quality housing also contributes to social sustainability because it allows governments and developers to react more efficiently to housing crunches, especially in the rapidly urbanising areas (Djukanovic et al., 2025; Obaribirin et al., 2025; Zhou et al., 2022). 

3.7 Standardisation and Design Flexibility: Balancing Efficiency with Customisation

Prefabricated construction is based on the concept of standardisation that enhances efficiency, minimises wastage, and reduces costs, which explains why it can be regarded as one of the main advantages of this construction type. Critics, however, tend to state that this standardisation can be at the cost of design flexibility and user adaptability. The recent research (Adeyemi et al., 2024; Djukanovic et al., 2025; Tighnavard Balasbaneh & Ramadan, 2024) also indicate that the idea of modular systems can now support mass customisation and allow builders to retain the benefits of factory-based production despite the ability to customise housing units to suit the specifics of different families, space requirements, and cultural expectations. This balance is essential in urban dwellings where a very large number of users, such as single occupants and large families, demand different configurations without greatly adding to the cost or complexity.

3.8 Labour Dynamics and Workforce Implications in Modular Construction

The construction sector has been deeply affected by the transition from on-site to factory-based construction, which has implications for labour relations in the construction sector. The increasing automation of jobs that require heavy physical work and cannot be predicted by the characteristics of the location is also changing the nature of traditional construction employment into jobs in regulated factory environments, which can become safer, more predictable, and even more technologically sophisticated (Bello et al., 2023; Gavali, 2024). 
However, this shift requires new abilities, such as the ability to use digital tools, automated equipment, and assembly. According to Akinola et al. (2024), successful implementation of prefabrication requires investments in labour force training and upskilling in addition to technical innovation, particularly in the developing context where labour-intensive practices remain dominant.

3.9 Digital Integration: The Role of BIM and Automation in Modular Workflows

Computer-based technologies like Building Information Modelling (BIM), AI-based design, and robotics are proving to be among the enablers of productivity towards modular construction. BIM also improves coordination between stakeholders, clash detection, and optimisation of schedule and logistics- particularly important in the large urban projects where multiple trades have to be deployed simultaneously (Akinola et al., 2024). Fabrication automation also leads to increased accuracy of components, less material wastage and less rework, further enhancing sustainability and cost-efficacy. Combining these digital technologies is the key to realising the maximum potential of prefabrication, which, however, is not perfectly distributed and implemented in all regions and industries.


3.10 Environmental Performance Beyond Construction: Operational Energy and Emission Impacts

One of the most vital factors determining the success of prefabrication is the regulatory and policy environment of prefabrication. The current building codes, zoning laws, and planning regulations used in most areas are still based on traditional construction methods and can cause friction or delay to modular projects (Coskun et al., 2024; Parisi & Donyavi, 2024). The policymakers are the people who facilitate prefabrication by initiating codes that are modular-friendly, provide financial incentives and facilitate codes of approval. Obaribirin et al. (2025) claim that proactive governance is particularly significant to be implemented in rapidly developing cities, with housing shortages, where regulatory responsiveness can help to implement more sustainable housing options faster.

3.11 Policy and Regulatory Enablers for Prefabricated Housing Solutions

One of the most vital factors determining the success of prefabrication is the regulatory and policy environment of prefabrication. The current building codes, zoning laws, and planning regulations used in most areas are still based on traditional construction methods and can cause friction or delay to modular projects (Coskun et al., 2024; Parisi & Donyavi, 2024). The policymakers are the people who facilitate prefabrication by initiating codes that are modular-friendly, provide financial incentives and facilitate codes of approval. According to Obaribirin et al. (2025), proactive governance, in particular, is particularly relevant in cities that experience rapid growth and suffer from housing shortages because, in this instance, regulatory responsiveness can facilitate a faster implementation of sustainable housing options.

3.12 Supply Chain Efficiency and Logistical Constraints in Urban Deployment

Prefabrication has also shown immense benefits in terms of controlled manufacturing. However, it is dependent on well-coordinated supply chains, which places a logistical burden, especially in urban situations (Coskun et al., 2024). The logistics of transporting large modular units through crowded city streets or covering long distances may also cause delays and cost increases, and environmental effects (Coskun et al., 2024; Adeyemi et al., 2024). Moreover, in urban construction sites, there is usually little space to stage the modules or conduct crane works, and this necessitates careful planning and coordination. As stressed by Rahman and Latief (2024), one of the aspects of the supply chain that is under-researched is supply chain preparedness and site logistics, which affect the project timeline and viability greatly in a dense or infrastructure-intensive setting.


3.13 Circular Economy Potential: Reusability, Disassembly, and Material Recovery

The compatibility of prefabricated construction with principles of the circular economy, such as design to disassemble, modular reuse, and material recovery, is an emerging interest area in prefabricated construction. Romero Quidel et al. (2023) and do Nascimento (2025) emphasise the fact that modular elements, designed keeping the end-of-life in mind, can be reused and deconstructed, which minimises the necessity to use virgin materials and decreases waste volumes. This strategy questions the conventional linear model of building and places prefabrication as a proactive solution, which serves resource efficiency in the course of several building cycles. Nevertheless, additional innovation and enabling policy are required to upscale these practices.

3.14 Social Value Creation: Equity, Accessibility, and Community Resilience

Other than environmental and economic measurements, prefabricated construction also has significant consequences on social sustainability. The faster response of governments to housing crisis, informal settlements, and vulnerable population can be achieved through the rapid delivery of modular housing (Obaribirin et al., 2025; Djukanovic et al., 2025). Furthermore, prefabrication can encourage universal design criteria as well as accessibility, making it more inclusive to people with disabilities or the elderly. Another argument in support of prefabrication as a means to support urban resilience is provided by Kamali et al. (2025): it allows quicker recovery in case of a disaster and helps communities recover due to well-designed, quick-to-set-up shelters and homes.

3.15 Affordability Beyond Construction: Long-Term Cost Benefits for Residents

Although the cost convenience that comes about in the building process is largely noticed, prefabricated housing possesses long-term affordability advantages as well. The quality of modular buildings is usually less demanding in terms of maintenance, as it is as precise as factory-level, and the energy efficiency is higher, which decreases the utility costs incurred by the residents (Chippagiri et al., 2023; Adeyemi et al., 2025). Moreover, shorter construction time saves holding costs and interest on developers, which can be reflected in the lower rental or purchase price (Tighnavard Balasbaneh & Ramadan, 2024). Considering the overall cost of prefabrication (operational expenses and building performance) would offer a more accurate overview of the value-add that prefabrication offers to urban housing.

3.16 Comparative Regional Analysis: Lessons from Global Case Studies

A comparative strategy allows for to learn valuable information about the performance of prefabrication in various regional conditions. The research has demonstrated that modular construction can be highly effective depending on the availability of labour, the level of infrastructure maturity, climatic conditions, and the type of governance (Gavali, 2024; Rahman & Latief, 2024; Roberts et al., 2023). As an example, prefabrication has recently become popular in such countries as China or Sweden thanks to robust governmental support and manufacturing capacity, but in other areas, regulatory mismatch or a deficit of digital connectivity can become an issue. Knowledge transfer, as well as customising modular approaches to the local needs, can be facilitated by understanding these contextual variables.

3.17 Research Gaps and Future Directions

As the current evidence base clearly points to the benefits of prefabrication to improve productivity, less waste, and affordable housing, significant gaps in research remain that prevent a more widespread adoption and congruency of policy. The present amount of literature relies mostly on case-specific studies or pilot projects, which limits the externalisation of opinions and conclusions to a variety of geographic and economic conditions (Chippagiri et al., 2023; Tzourmakliotou, 2021).
Longitudinal, large-scale empirical research focusing on measuring the overall life-cycle performance of prefabricated buildings, implying not only its efficiency as a construction method, but also its energy performance over time, its durability, its maintenance requirements, and its end-user satisfaction, is one of the most urgent ones (Jayawardana et al., 2025; Jiang et al., 2019). The metrics play a vital role in the determination of the overall cost of ownership and in the justification of long-term investment in modular systems by the public and other stakeholders.
Moreover, the extent of regional differences in supply chains, logistics infrastructure, regulatory frameworks, and the level of skills of the workforce on how prefabricated construction can be scaled and adapted is not clearly understood (Coskun et al., 2024; Adeyemi et al., 2024; Gavali, 2024). Studies that take into consideration contextual variations, including urban density, climatic conditions and economic development, would enhance cross-country and regional transferability of best practices.
The second major gap that exists is the integration of digital technologies in prefabricated workflows. Although BIM and the concept of digital twins have demonstrated potential in increasing the level of design coordination and construction scheduling, there is a lack of standardized measures to determine how much of an improvement they offer in the domain of productivity, resource efficiency, and sustainability results (Akinola et al., 2024; Faludi et al., 2012; Parracho et al., 2025). The creation of these benchmarks would help in making comparative analysis of projects and geographies easier.
In addition, although there are studies that analyse the environmental performance, comparatively fewer examine the impacts of social equity, including affordability by income group, accessibility to marginalised groups or the impacts it may have on the local labour markets (Obaribirin et al., 2025; do Nascimento, 2025). It would be wise to broaden the research prism to cover the metrics of social sustainability to facilitate more inclusive housing approaches, which are consistent with the broader aims of sustainable development.
Finally, some new trends, including the circular economy, modular reuse, and design to disassemble, are not well researched in the existing sources and can be used as potentially fruitful areas of future studies (Romero Quidel et al., 2023; Kamali et al., 2025). These innovations have the potential to increase the sustainability advantages of prefabrication and introduce new economic and environmental value.

4. Conclusion

In this review, a critical analysis of the role of modular and prefabricated building in improving the productivity, environmental waste reduction and affordable delivery of urban housing has been performed. Based on synthesised evidence of high-quality peer-reviewed studies, the results show that prefabrication can save construction waste and reduce construction projects. This could be attributed to the level of controlled off-site production, cutting down on material inefficiencies and delays due to weather. The aggregate of benefits of such gains is reduced costs of projects, enhanced quality control and scalability and replicability of housing that is especially well adapted to high-density urban settings.
However, the entire potential of prefabrication is not yet fully achieved at all. High initial costs of capital, low regulatory encouragement, disintegrated supply chains and scarcity of skilled workers remain barriers that limit the prevalence, particularly among the emerging economies. To address these constraints, the research paper suggests combined approaches, such as policy incentives, local manufacturing investment, digitalisation by using such tools as Building Information Modelling (BIM), and specialised workforce development. Through these systemic issues, modular and prefabricated buildings can be an effective instrument in speeding up the provision of sustainable and affordable housing in fast-urbanising areas around the world.
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