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 INTRODUCTION INTRODUCTION

Research Aim: 

“How can modular construction deliver more quality affordable 
housing ?”

The focus of this paper is to identify and understand how modular construction can 
be a solution to the rising need for desirable affordable housing. 
To achieve this aim the following report will research a range of relevant academic 
literature and global case studies that provide necessary information on modular 
construction and affordable housing. 
The findings from this research will inform a set of design principles that can deliver 
innovative affordable housing for low-income neighbourhoods. These principles will 
be applied to our Billingsgate market site. 

Literature Review 

Framework 

Case Studies 

Design Principles

Provides key background information which can be related to throughout the report and 
applied to relevant case studies and the design principles. 

A logical framework developed for the critical analysis of case studies. 

A analysis of 5 case studies highlighting different key advantages and achievements of 
housing through modular construction. 

Principles outlined for the Bilingsgate market site based on the findings and analysis of the 
global case studies. 



LITERATURE REVIEWLITERATURE REVIEW

Nazir, F. A. et al. (2020) “Comparison of Modular and Traditional Uk Housing 
Construction: A Bibliometric Analysis,” Journal of Engineering, Design and 
Technology, 19(1), pp. 164–186

The need for housing in the UK is continuously rising with governments setting 
targets of 300,000 homes to build annually, however housing completions 
are falling short of these targets by about 250,000. The growing gap between 
the supply and demand of housing has been accelerated by several factors, 
including a lack of skills and workforce in the construction sector, reduced 
profitability, cost blowouts and extreme pressures on delivery times. All these 
considerations have raised concerns over the effectiveness of traditional 
building methods in the construction industry with professionals researching 
and challenging the way building is being thought about.

“Comparison of modular and traditional UK housing construction: a bibliometric analysis” is a study 
published in the Journal of Engineering, Design and Technology (Nazir, F.A. et al. (2020) comparing the 
traditional approach of construction to the modern method of construction (MMC), modular 
construction and assessing if a transformation in the construction sector could deliver on the growing 
demand for housing in the UK.  Through this research they were able to effectively map out the ad-
vantages and disadvantages of both traditional (Appendix A) and modular construction (Appendix B) 
through which they concluded that modular construction outperforms the traditional approach in regard 
to cost, time and quality of the end projects. 

In their findings the researchers of this study also acknowledge a need for further empirical research to 
be completed to obtain the necessary information to make informed decisions on how modular methods 
can be more effectively integrated into the current UK construction practises.

Smith, R. E. (2010) Prefab architecture : a guide to modular design and 
construction. Hoboken, N.J.: John Wiley & Sons. 
Available at: https://ebookcentral-proquest-com.oxfordbrookes.idm.
oclc.org/lib/brookes/reader.action?docID=698719
 (Accessed: November 17, 2022)

“Prefab architecture: a guide to modular design and construction” is a 
book by Ryan E. Smith published in 2010, providing a guide for 
practitioners of the built environment who are looking to embrace 
innovation in the construction sector to use pre-fabrication as a 
method of building.

The idea of using prefabrication or modules to build homes has retained a stigma stemming from the 
lack of quality in design and construction found in prefabricated homes built in an effort to recover 
from WWII. This has led to hesitation from architects and construction professionals to advance their 
way of thinking about building and design and favour traditional methods over the opportunities and 
benefits prefabricated and modular building processes can deliver. However, there is an increasing 
need for affordable housing across the UK and modular construction is a forward way of thinking about 
delivering on the demand. Prefabricated homes can offer greater quality, precision, shorter 
construction periods and lower project costs, allowing a greater number of affordable housing units 
to be built whilst permitting financial viability of developments. These advantages are important to 
consider when designing for affordable housing.

In this guide, Smith sets out to provide necessary information for professionals to integrate 
prefabricated processes in their projects and find a greater balance between economy, efficiency, and 
aesthetics. Furthermore, Smith highlights the importance of cross-disciplinary education to allow the 
fragmentation in the building industry to be mended and empower future professionals to further 
advance the building industry.

Fig. 2 Cover page (1)

Fig. 3 Cover page (2)



LITERATURE REVIEWLITERATURE REVIEW
Wallance, D. and Szenasy, S. S. (2021) The future of modular architecture. 
New York: Routledge, Taylor & Francis Group.

Global cities today require developments to maximise the limited space 
available in addition to delivering high density. Building vertically through 
high-rise buildings is the most effective building typology to achieve high 
density but with current traditional construction methods and at desirable 
quality their cost is too high to build for equitable multi-story housing 
for people of all incomes as argued in the book “The Future of Modular 
Architecture” by David Wallance and Susan S. Szenasy (2021). 
This book sets forward a proposal for mass-fabricated mid- and high-rise 
modular housing on a global scale based on twelve interrelated principles 
of modular architecture defined throughout the book.

Growing concerns over all aspects of sustainability, have pushed innovation to consider and explore 
different building methods and delivery systems. Guided by the idea that modular architecture, 
architectural practice, urbanism, sustainability, and globalization are intertwined areas author David 
Wallance seeks to show how modular construction (also referred to in text as Volumetric Unit of 
Construction (VUC)) and the use of existing global intermodal transport systems can be a vital tool in 
solving environmental, economic, and social pressures of the construction industry.

Current trends in technology across the construction industry strongly suggest a reshaping from on-site 
to off-site manufacturing will be assumed and the modular will effectively deliver affordable and desirable 
housing. Moreover, similarly to the literature of Ryan E. Smith (2010), David Wallance theorises that it is very 
possible for the house building industry to become an industrial or manufacturing process but requires 
professionals to alter their way of designing and building.

Thompson, J. (2019) ‘Modular Construction: A Solution to Affordable 
Housing Challenges’, Cornell Real Estate Review, Volume 17 Article 21, 
90 -97.

“Modular Construction: A Solution to Affordable Housing 
Challenges” is a paper by James Thompson in the Cornell Real Estate 
Review (2019) in which he highlights the connections of economic 
conditions, public policy, and affordable housing development in the 
state of Main, USA.

Financial viability is a key requirement for any development and can be a reason developers may 
choose to only provide the minimum required units for affordable housing to ensure the development 
is feasible. When considering the financial implications affordable housing has on the viability of a 
development scheme it is beneficial to explore innovative opportunities to reduce project costs to 
allow for a higher yield of affordable units that can be provided. 
Much of the literature available about modular construction agree upon the advantages of modular 
building, which can be both qualitative such as safer work environments and quantitative with lower 
costs. 

James Thompson further argues, that with the willingness of both the private and public sector to 
engage in modular construction this method can efficiently be implemented in standardized 
construction and be a solution towards affordable housing. The future of the construction industry is 
becoming increasingly modular and will require governments to adopt measures to simply and 
expedite the building process and attract professionals in private practice to adopt this new building 
method.
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FRAMEWORKFRAMEWORK

Yield (Number of Units)

High density and greater number of units are a key 
requirement in delivering on the rising need for affordable 
housing and should be maximised where possible. 

Construction Time

The demand for housing is growing faster than the supply is 
being completed and housing needs to be delivered at a 
faster rate to accommodate the for the shortfall. 

Construction Cost 

Affordable housing should be delivered through cost-friendly 
construction methods to allow for greater provision of housing 
within a development. 

Quality & Design 

Affordability 

Affordable housing should be built to a high-quality standard 
to reduce long-term costs (maintenance, repairs) and be de-
signed to minimize visual differentiation between affordable 
and market value housing. 

Affordable housing should be offered with regard to income 
levels, market rent or buying costs and expected living 
expenses such as travel, essential shopping & amenities. 



CASE STUDY CASE STUDY 

Kilmarnock, ScotlandKilmarnock, Scotland

The Cunningham Housing Association in partnership with East Ayshire Council, the 
Scottish Government and local companyConnect Modular LTD are in progress of 
constructing and delivering 101 low-rise affordable homes. 

This new development is a the first of its kind undertaken by the Cunningham 
Housing Association and will be once completed the largest modular construction 
program with a Registered Social Landlord (RSL) undertaken by Connect Modular 
LTD. 

The Shortlees neighbourhood of East Ayshire is deemed by the Scottish Government 
to be an area with a high demand for social housing. This private and public partner-
ship will be delivering on the need for high-quality affordable housing and is heavily 
backed by government funding. 

Location:    Kilmarnock East Ayshire, 
Scotland

Status: In Progress (to be completed 
November 2024)

Building method: 100% modular 
Fig. 7 Rendering of development

Fig. 8 Site Plan

Fig. 9 Amenity Bungalow Fig. 10 3-Bed Housing Type



SCOTLANDSCOTLAND
FRAMEWORKFRAMEWORK

Yield (Number of Units)

The development is set to deliver 101 low-rise housing units and in-
clude a mix of 2,3 and 4 bedroom standard homes as well as 10 amenity 
bungalows and 5 wheelchair accessible bungalows. All units will be 
built to the highest construction standard of Connect Modular LTD. 

Construction Time

Construction works started late July 2022 and completion is estimated 
to be in November 2024. The contract period states the development 
will run over a duration of 122 weeks. 

Construction Cost 

The project costs for this housing development are set to be a total of 
£17 million. 
The finances for this project are broken up into two sources: £10.5 
million come from Grants financed by the Scottish Government and the 
Housing Association, while £7 million of the funds come from private 
financing. 

Quality & Design 

Affordability 

Designs proposals for the homes have been worked on over a period 
of 18 months between the Housing Association, Connect Modular LTD 
and the architects Robert Potter & Partners. 
All units will be built off-site in a nearby factory and delivered to the 
site equipped with pre-fitted kitchens, bathrooms, plumbing and 
electrics. 

This development ensures prioroty to families in immediate need of 
housing and guarantees affordability. 
All housing units in this development will be available for rent to appli-
cants selected from the East Ayshire Council Common Housing 
Register. Rent costs are determined by the Registered Social Landlord 
and are often based on the national average (Scottish Housing 
Regulator 2016, p. 15). 



CASE STUDY CASE STUDY 

SWEDEN FRAMEWORKSWEDEN FRAMEWORK

Location:  Sodertalje, Sweden

Status: Completed 

Building method: 100% modular 

Stockholm, Sweden - Stockholm, Sweden - 
Ekgarden ApartmentsEkgarden Apartments

Ekgarden Apartments is a rental apartment 
housing development completed in a 
neighbourhood of Stockholm, Sweden. 
This case speaks strongly to the efficiency of 
modular construction as final assembly was 
achieved in a matter of 8 days. 

The key players in this development 
included the modular construction 
company FORTA PRO, general 
contractor the Blumenthal Group, STUD-
LIVING and their client developer 
Paradoumo Group. The modules were 
manufactured by FORTA PRO in their 
factory in Latvia and then transported to 
be assembled in Sweden. See Appendix C 
&D  for FORTA PRO floor layouts and room 
sizes. 

This development consists of 30 low-rise
modular apartments covering a total of 
1797m2 in 48 modules. 

Yield (Number of Units)

Quality & DesignConstruction Time

Affordability 

The area need for affordable housing en-
couraged this development to be encour-
aged by municipality. Rental units were 
prioritized for yougn families. 

From singing the contract to residents 
moving in the development took 10 
months to complete and the assembly of 
the modular units was realised in only 8 
days. Completion was ahead of schedule, 
allowing residents to move in sooner and 
stakeholders to get a faster return. 

The goal of this housing development 
was to build comfotable rental apartments 
with high-quality design features and 
outdoor amenity space. FORTA PRO 
offers a flexible interior designs based on 
client specifications and all units come 
fitted with fully equipped bathrooms. 

Fig. 11 Ekgarden Apartments



CASE STUDY CASE STUDY 

Barking, UK - Barking, UK - 
Wivenhoe ApartmentsWivenhoe Apartments

Location:    Wivenhoe, Barking

Status: Completed 

Building method: 100% modular 

Wivenhoe Apartments were part of a emergency housing project to help the Govern-
ment address homelessness in the country and meet housing targets. 

The client of this housing project was Be First the regeneration agency of the London 
Borough of Barking and Dagenham and together with the Jerram Falkus as the main 
contractor, ATP Architects and Premier as the modular construction company they 
delivered housing on a highly constrained site. The site’s location in a residential area, 
directly parallel to a live railway line and within the M25 posed some logistical 
challenges for the delivery of the housing modules. Nevertheless, Premier construction 
was only on site for a total of 25 days. 

Fig. 12 Rendering of Wivenhoe Apartmetns by Premier

Fig. 13 Site Location

Fig. 14 Ground Floor Plan Fig. 15 Building Elevations



BARKINGBARKING
FRAMEWORKFRAMEWORK

Yield (Number of Units)

Wivenhoe Apartments consists of 20 tow-bedroom apartments divided 
into two blocks located on a former garage site. These units are part of 
a permanent biulding solution to the issue of homelessness. 

Construction Time

This project was completed towards the end of 2020 within a combined 
30 week timeframe. Procurement, manufacturing, and final fittings were 
completed within 15 weeks. 

Construction Cost 

The overall housing contract was £1.5 million. 

Quality & Design 

Affordability 

Each apartment unit occupies a single factory tested module,
weighing 12.5 tonnes. This form of a singular module optimises 
construction efficiency. All apartments are manufactured and fitted in 
Premier’s factory in East Yorkshire using high-quality materials. Final 
modules come delivered to the site completely equipped with
bathrooms, kitchen, flooring, partitions, doors, windows and external 
cladding. The building design also include sustainable PV panels to 
generate electricity and communcal bike shelters have been provided. 

Since this housing project was part of a Social Emergency Housing Pro-
ject the apartments were offered to families of Barking in urgent need 
of accommodation. 
The affordable apartments are available at 80% of market rent and with 
the right to buy receipts Be First was able to maintain financial viability 
of the scheme. 



CASE STUDY CASE STUDY 

Singapore - Singapore - Clement CanopyClement Canopy

SINGAPORE SINGAPORE 
FRAMEWORKFRAMEWORK

Clement Canopy are two 40-storey residential towers with 505 luxury 
apartments and reach around 140m tall. 

Yield (Number of Units)

Quality & DesignConstruction Time

Both towers were delivered in 30 months. 
Building structures were cast in concrete 
in Malaysia and the final modules were 
completed in Singapore within 15 days. 
The whole project was completed six 
months ahead of the intial timeline. 

All 1,900 modules of this development 
were prefabricated in a factory setting and 
all finishes for both the interior and 
exterior were quality tested before being 
assembled on site. Each module is about 
85% completed before assembly. 

A recent push in South East Asia to improve 
construction productivity has encouraged 
developers to embrace modular construction at 
new levels. 
The Clement Canopy towers, located in 
Singapore are now the world’s tallest modular 
buildings and are built with nearly 1,900 
prefabricated modules across 46,000 m2. 

See Appendix E for 3D model and Appendix F 
floor plans and areas. 

Location:  Singapore 

Status: Completed 

Building method: 100% modular 

Fig. 16 Clement Canopy

Fig. 17 Site Plan



CASE STUDY CASE STUDY 

Manchester, UK - Manchester, UK - 
HoUSe Project HoUSe Project 
Location:  New Islington, 
Manchester

Status: Completed 

Building method: 100% modular 

The House project done by Property Developer Urban Splash and Architects 
ShedKM aimed to bring an alternative to the standard of modular boxes often 
found with modular housebuilders. This development sought to deliver urban 
regeneration viable for the long term by creating housing and places for peo-
ple old and new. 

The new housing to be built on the old Cardroom Estate, was to combine the 
cost benefits of modern methods of construction (MMC) with the design flexi-
bility modular properties can have with architect-designed units. 
The way in which this development was set up, clients of the new houses were 
able to customize their modular units according to their needs and desires. 

The success achieved by Urban Splash and ShedKM allowed for further 
housing to be built to the same aim and standard as the homes in New 
Islington. In total this partnership and their innovative vision delivered 410 
homes over six sites. 

Fig. 18 HoUSe Project

Fig. 19 3D plan

Fig. 20 Development Phasing

Fig. 21 Floor plans



MANCHESTER MANCHESTER 
FRAMEWORKFRAMEWORK

Yield (Number of Units)

The New Islington housing was built on a major regeneration site and 
alongside new public spaces, 44 homes were built in 4 main phases. 

Construction Time

Once a client has decided on various design specifications it takes 
about 16 weeks for their home to be built and delivered. 
Within a further three to four weeks all interiors are finalized and the 
completed house is assembled. 

Construction Cost 

The starting costs of these flexible design units begin at about 
£200,000. 

Quality & Design 

The flexibility and customization of these units allows for high-quality 
and desirability to be effectively achieved. Although the exterior of 
the modules are there a number of aspects of the interior that can be 
adapted to a client. To being with clients have a choice between two 
or three storey houses and rooms can be arranged at any level. Floor 
sizes range between 93 sq m. and 140 sq m. and can be fitted to a 
number of layout options. Smaller details such as floor finishes, colours 
and wardrobes are all customizable. 



DESIGN PRINCIPLESDESIGN PRINCIPLES

Yield (Number of Units)

Affordable housing units should be built primarily in high-ruise 
buildings to maximise density and yield. Tower blocks require innova-
tive architectural design and are ideal to integrate modular 
construction. As the case studies of Singapore, Sweden and Barking 
have shown building modular apartments is viable and highly effective 
with regard to time, cost and quality. 
The Billingsgate site should include high-rise modular buildings built to 
a standard and cost that can provide a high yield of affordable housing. 

Quality & Design 

Both market and affordable housing should be built to high-quality 
construction and design standards to mitigate visual architectural 
differences and improve tenure integration. Pre-approved design 
layouts would ensure greater efficiency in the design and building 
process. People of Tower Hamlet on the list for affordable housing 
should be involved in the discussions about quality and design layout 
to ensure their needs are being met. Guaranteeing high-quality 
affordable housing can allow for residents to further integrate into the 
site and retain communities.

Affordability 

To ensure communities of Tower Hamlet are retained residents on the 
local waiting list for social housing as well as families with an earning 
below the average of the borough should be given priority to the new 
housing and access to units at lower rental prices. Affordable hous-
ing units should be council owned to reduce private rental properties 
across the site.
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Fig. 23 Pros & Cons - Modular Construction
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Fig. 24 FORTA PRO standard floor layours 
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Fig. 25 FORTA PRO standard apartment sizes
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Fig. 26 Clement Canopy (Singapore) 3D Massing
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