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1 Executive summary 

 

1.1 Introduction  

This study was commissioned to explore the potential role that modern methods of construction, referred to 

here as off-site manufacture (OSM), could play in supporting members of East London Housing Partnership 

(ELHP)1 2 in the provision of temporary accommodation.   

The specific application of OSM that is assessed in this report is relocatable, pre-fabricated units deployed 

on short-life sites.  The use of short-life sites has advantages with respect to planning and flexibility with 

respect to the long-term use of public land. 

The objective of the study is to inform ELHP members as to whether OSM-based solutions are a cost-

effective solution for the provision of temporary accommodation, and if so, what delivery options should be 

considered for further development by ELHP members. 

Our evidence contributes to the body of understanding on how modern methods of construction can support 

London as a thriving city, supporting households at different life stages.   

1.1.1 Off-site manufacture 

Off-site Manufacture (OSM) is a well-established but niche construction technique in the UK. Currently, it is 

typically used in sufficient volume in the delivery of student and military accommodation.  For housing, the 

most common OSM technique is a timber-frame solution that cannot be disassembled.   

The development of relocatable housing as a solution to temporary accommodation needs is a new area of 

innovation with very few completed developments.   

 

1.1.2 About the study  

The study addresses the following dimensions of provision for temporary accommodation by ELHP 

members: 

 Housing markets and homelessness trends 

 Temporary housing solutions 

 Cost benefits assessment of a model temporary housing solution 

 Value for money assessment of temporary housing solutions 

 A social impact assessment review from a range of temporary accommodation solutions. 

 

It considers site availability and evidence of joint delivery of OSM schemes for temporary housing, which can 

be used to feed into the mayoral debate, through the GLA, on innovative solutions for London’s housing 

needs. 

The study also includes case studies and a review of potential delivery options. 

The scope of this research does not include detailed consideration of ‘container-home’ solutions or units 

designed to be smaller than GLA minimum floor area standards.   Sections 5.5 and 6.2 indicate that these 

solutions have the potential to be delivered at lower cost and therefore have improved viability compared to 

the notional OSM scheme modelled in this research.   

Evidence has been drawn from ELHP partners, OSM suppliers, wider market research and Arcadis in- house 

benchmark data and our knowledge experts.   

                                                   
1 ELHP partners include: Barking & Dagenham, City of London, Hackney, Havering, Newham, Redbridge, Tower Hamlets, Waltham Forest 
2 For the purposes of this study LB Brent joined the commission and all references to ELHP include LB Brent unless otherwise stated 
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The gross internal floor area of the notional development, including circulation is 12,215m2.   

The study demonstrates that the size of units is a key determinant of scheme viability and within the report 
we examine options to adjust unit size. 

The development options considered span a range of options including: 

 Bed and Breakfast  

 Private sector weekly rented accommodation.   

 

Results are assessed on a whole life basis using a discounted cash-flow technique in line with Treasury 

Green Book guidance.   

Results are presented in current prices (nominal) and discounted prices, demonstrating which option delivers 

the best value for money over a 7 year period.   

A discounted cash-flow methodology is adopted to take into account the reduced future value of the residual 

value of the OSM units when they are relocated. 

  

Notional OSM Based Scheme Assumptions

The cost benefit and value for money analysis is based on notional OSM-based scheme 
located on a local authority owned site designed to meet GLA minimum essential floor area 
standards.  The life of the development is seven years.  The notional development provides 
150 dwellings configured as

- 20   1 bed  2 person units  @ 50m2 NIA

- 80   2 bed  4 person units  @ 70m2 NIA

- 50   3 bed  6 person units  @ 95m2 NIA

NIA= Net Internal Area, excludes circulation area

OSM Based Scheme scenarios 

We looked at costs from five different delivery methods:

Do nothing  Temporary accommodation rented from the private sector

Capital Expenditure A Self-delivery by the local authority

Capital Expenditure B  Delivery by main contractor

Revenue Expenditure A   Rental of OSM units only, with self-delivery of site works by LA

Revenue Expenditure B  Lease arrangement with housing provider e.g. housing association 
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1.2 Key findings 

 

 The cost benefit assessment finds that a temporary-relocatable housing development scenario that 

complies with GLA minimum essential floor area standards does not deliver a positive financial return 
based on a 7-year life and at current construction and rent levels, compared to a ‘do-nothing’ 

scenario of continuing to use temporary accommodation sourced from the private sector.   

The ‘do-nothing’ scenario assumes that there is ready availability of correctly sized units.  This is a key 
assumption which we have checked and confirmed as correct with ELHP representatives. 

 

 

 

 Our modelling shows that whilst it may not be possible to deliver temporary housing to meet GLA space 

standards, it is not necessary to adopt a low specification ‘container-home’ solution for the viable self-
delivery of temporary accommodation for short-life sites. 

 The social impact assessment (SIA) results show significant benefits associated with the adoption of 

solutions based on purpose-built, modern accommodation to appropriate space standards.  The analysis 

is based on a comparison of the social impacts of current temporary accommodation housing solutions, 

including Bed and Breakfast and private sector temporary homes alongside a local authority provided 
OSM solution. 

 The value for money assessment demonstrates that there is a marginal premium associated with offsite 

construction.  This could be eliminated through the value-engineering of a development.  Volume 

discounts of up to 20% of the cost of the modular elements have been offered by suppliers who 
contributed to our soft market testing exercise. 

 There are currently a small number of projects looking at OSM solutions to deliver temporary, 

demountable housing for temporary accommodation.  ELHP members could potentially play a significant 

role in creating demand for the OSM sector by consolidating their programmes.  The benefits that will be 

secured will include increased capacity in the supply chain and reduced costs due to higher utilisation of a 
factory production line.   

  

Our findings are that the following variables are practical means that can be adopted to 
improve the viability of a temporary relocatable housing development as a spend to save 
proposal:

• Reducing development costs by reducing floor area and adjusting the specification

• Increasing scheme life beyond 7 years

• Ensuring re-use of relocatable units on subsequent sites
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1.3 Financial assessment 

 

1.3.1 Key financial findings 

Based on a model scheme of 150 units described in this report key financial findings are: 

 £3.1m to £2.7m potential annual savings on the revenue account.  Our assessment demonstrates 

that capital investment in OSM solutions will help to eliminate significant costs of subsidy shortfall 
associated with high cost bed and breakfast and nightly rented private sector property.   

 9% to 11% potential return on capital employed over a 7 year period.  This assessment is based on a 

capital cost estimate in the range of £27.5 to £31.0 million, depending on the delivery method used.   

 The lifetime cost of temporary relocatable housing based on the scheme criteria is higher than the do 

nothing solution over a 7 year period.  The results of this assessment, which compares costs in Inner 

and Outer London based on the options described above are summarised in Table E1 overleaf.  

Sensitivity analysis set out in section 1.3.2 below highlights the options available to reduce the lifetime 
cost of temporary accommodation, including reducing unit sizes and extending scheme durations. 

 Viability is greater in inner London due to higher rental costs and subsidy shortfalls. 

 

Table E1.  Summary of Cost Benefit Assessment 

Option Inner London Outer London 

  
£000s 

Nominal 

£000s 

Discounted 

£000s 

Nominal 

£000s 

Discounted 

Option 1 
Rented from Private 

Sector (3,107) (2,596) (3,523) (2,961) 

Option 2 Self-delivery Capex 
(9,383) (13,066) (13,595) (16,566) 

Option 3 Main contractor Capex 
(12,207) (15,885) (16,418) (19,385) 

Option 4 
Self-delivery with 

rented OSM units (16,217) (15,066) (20,428) (18,566) 

Option 5 Units leased by RSL (14,565) (12,159) (18,776) (15,659) 

Source: Arcadis In house analysis 

 The summary shows that whilst the net present value (NPV) of the life-cycle costs of the current ‘do-

nothing’ scenario for 150 units would be £2.6 million over seven years, the equivalent for an OSM-based 
capex scheme ranges from £13.6 to £15.8 million. 

It should be noted that the scope of the assessment, including the ‘do nothing’ option (option 1) does not 

include the impacts of welfare reform and forthcoming legislative changes which are expected to have an 

effect on the demand for temporary accommodation and the cost of its provision.  In the case of the ‘do 
nothing’ option, this could result in the reported gap in NPV reducing over time. 
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1.3.2 Sensitivity testing  

 Sensitivity analysis undertaken to test these results has highlighted the following variables that are under 

the control of ELHP members, which could potentially be used to reduce the lifetime cost of self-delivered 
solutions. In order to close the gap between the options: 

– Reduce floor area of units – typically by 25 to 50% of dwelling NIA, which will deliver the following unit 
sizes: 

 20 1 bed 2 person units @ 25-38m2 NIA 

 80 2 bed 4 person units @ 35-56m2 NIA 

 50 3 bed 6 person units @ 47-71m2 NIA   

These units would be significantly smaller than dwellings designed under the London Design Guide 

but are larger than the ‘Container Home’ solutions proposed by providers including Snoozebox, Little 
Box Company and others. 

– Adjust the specification of the modules and site works 

– Extend scheme life – typically to 12-14 years for schemes in Inner London and 16 to 18 years in Outer 
London on a NPV basis. 

The results of this analysis highlight the in-year cash benefit of providing council owned and managed 

temporary accommodation but also demonstrate that a temporary, short-life scheme incurs additional costs 
that can be mitigated either by changing the design solution or the timescale that a site is occupied. 

 

1.3.3 Value for money variables  

As part of the scope of the project we have examined the effect of a number of variables that might influence 

the costs and value for money of a relocatable temporary housing solution.  This section of the Executive 

Summary highlights the key variables and whether these provide an opportunity to improve the value for 

money delivered by an OSM solution. 

 Inner/Outer London location (see Section 5.4).  The value for money assessment shows that the net 

present value of the lifetime costs of the relocatable option is around 25% higher in Outer London than 

Inner London.  This is because the rental and subsidy shortfall costs are lower in Outer London – 

providing less income to cover the costs of the relocatable housing.  This variable is out of the control of 
ELHP members. 

 Capex vs. rental options (see Section 5.3).  Assessed on an NPV basis, the best value options are: 

– Local authority self-delivered capital expenditure, taking advantage of reduced costs associated with 
the use of existing public sector resources to deliver parts of the work 

– Direct leasing by a housing association 

This variable is in the control of ELHP members. 

 Construction cost (see Section 5.5).  On the assumption that no other variables change, we have 

identified that construction costs would need to be cut by 50% for the NPV of a scheme to break even.  

This could be achieved either by changing aspects of the specification or the design and floor area of the 

scheme.  Our findings suggest that it is not necessary to adopt a ‘Container Home’ solution in order to 
achieve a viable solution.  Options to achieve this include: 

– Sub-GLA standard floor areas. 

– Reduced specification for site works and external works (e.g. low density development, temporary 
utilities, limited on-site facilities and avoidance of sites with difficult ground conditions) 

– Simplified module specification 

These variables are in the control of ELHP members. 

 Extended site life (see Section 5.6).  We have undertaken an assessment of the period over which the 

use of a site would need to be extended to reach a breakeven point.  The advantage of the extension of 

the site life is firstly that the income stream is extended and secondly that more use is made of site 

installations such as foundations and utilities connections that cannot be reused.  Our findings are that in 

Inner London, site life would need to be extended to 12-14 years.  For outer London, a longer period is 
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needed. This variable may be out of the control of ELHP members and extending site life may have wider 
implications for planning, design and occupation. 

 Re-use of OSM units (see Section 5.7).  A fundamental aspect of the OSM proposal is that the units are 

relocatable and reusable on future sites.  As OSM units have a life of 40 to 60 years, there is great 

potential for long-term savings.  We demonstrate that reuse of units does result in long-term savings but 

that it may still be necessary to extend the period over which sites are used if no other variable such as 

floor area is changed.  This variable is in the control of ELHP members, but it is unlikely that it will be 

possible to guarantee the long-term availability of sites when an initial investment decision is made.  As a 
result, this aspect of the appraisal will always have an element of risk. 

 Scheme size/order size (see Section 5.8).  Large projects or large combined orders of units will attract 

discounts from OSM suppliers.  Based on the criteria used in the assessment, these discounts are not 

sufficient to reduce costs to the levels where the OSM solution will equal the costs of the ‘do-nothing’ 

option.  However, full discounts of up to 20% on the OSM element has the potential to deliver substantial 

lifetime savings and are likely to be available on smaller, lower cost units as well.  This variable is in the 
control of ELHP members, subject to the availability of development opportunities at an appropriate scale. 

 

1.4 Social Impact Assessment 

 

The headline Social Impact Assessment (SIA) results show s benefits associated with the adoption of 

solutions based on purpose-built, modern relocatable accommodation, where the OSM solution is designed 

to meet London Design Standards.  Our analysis looked at social impact from a number of temporary 

accommodation solutions, including B&S and local authority provided OSM solution.  The summary results 

are set out in Table E2. 

Table E2.  Summary Social Impact Assessment 

Area of impact  
Tenure 1: 
Bed and 

Breakfast 

Tenure 2:  
Other 

Nightly  

Tenure 3: 
Private 
Sector 
leased 

Tenure 4:  
OSM 

solution 

 
Total SIA score 
 

288 297 470 527 

The SIA scores compare the direct social impact and socio-sustainability impacts of temporary 

accommodation provision viewed from the perspective of the local authority, local communities and 

homeless households.   

The key findings of the SIA are as follows: 

 A key benefit is keeping people in borough close to local services enabled by OSM solutions 

 Social benefits of OSM are less pronounced but still evident when compared with private sector leasing 

options, i.e. letting of whole units to single households rather than provision of rooms only.  Both have 

the capacity to reduce or avoid overcrowding – and the health benefits that can bring – and enable 

continuity of access to education. Private sector leased properties do not detract from the goal of 

cohesive communities where the properties are maintained and multiple vulnerable families are not 

concentrated in one location.  

 A key social benefit for supporting homeless families in OSM rather than private leased properties is the 

sense of belonging that a self-contained public sector asset can engender.  The quality of the OSM 

physical asset will be critical to achieve this benefit.  

 Provision of OSM contributes to reducing reliance on the private sector, which can include out of area 

placements, particularly in Inner London, enabling people to remain in their local area. 
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 Some aspects of private sector leasing have a higher social impact than OSM. For example, private 

sector leasing doesn’t impact significantly an areas intensification as a new OSM development on an 

infill site would do. Again, the assumption is based on a long term leasing agreements rather than nightly 

or weekly lets of individual rooms within a private sector property.   

 Utilising vacant land at risk of anti-social behaviour activities for OSM reduces negative environmental 

impacts as well as fitting with local authorities’ civic pride objectives, e.g.  'Encouraging Civic Pride' and 

'Growing the Borough' as in Barking & Dagenham. 

 

1.5 Risks and recommendations 

 

Recommendation Risk 

Specification and project design 

Review assumptions associated with floor area allowances and 

specification levels. 

Potential negative impacts for homeless households to be 

balanced against quality of alternative accommodation 

available from private sector landlords 

Quality of product – e.g. Lower quality solutions vs. high 

quality archetypes such as Y-Cube 

Consider development periods for OSM dwellings in excess of 7 

years as part of any development appraisal while maintaining the 

principles of demountable construction, ensuing that the legacy 

value of the OSM solution can be retained, and that future 

impacts of construction activity are mitigated. (Section 8.4.3) 

OSM options reach parity in years 10 to 14 for Inner London and 

years 12 to 18 in Outer London – demonstrating the potential 

long-term value of the OSM solution. 

Gaining planning consent for developments of over 7 years.   

Community acceptance of long term temporary 

accommodation in their locality  

Removal of land that could be permanently developed 

Retain OSM dwellings in the same location for as long as 

possible as the residual value is not likely to be more than 20 – 

30% of the overall cost of development (Section 8.4.3)  

Political acceptance  

Deterioration of dwellings may require higher than anticipated 

management and maintenance costs 

The second hand value of OSM components is not well 

defined. 

OSM as a solution should only be considered in locations where 

rent levels are relatively high.   (Section 5.1) 
 

Procurement Strategy 

Mobilise the OSM value chain by developing large numbers of 

dwellings – to bring economies of scale (Section 8.3.2) 

OSM supplier experience and capability to deliver large scale 

units for temporary accommodation 

ELHP member ability to sustain programme of housing 

delivery 
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Consider collective procurement options (Section 8.3.4)  

Effective management and enough engagement across 

ELHP members 

ELHP ability to sustain programme of housing delivery  

Adopt a programmatic approach to delivery to coordinate 

individual borough portfolios (Section 8.4.1) 

Not having a programme of scale and consistency.  In 

adequate reporting mechanisms and governance processes 

across all programme participants  

ELHP to consider its potential appetite and role as an enabler for 

investment into emerging OSM businesses with a product aimed 

at the temporary accommodation market place. (Section 8.3.2) 

 

 

Without investment, it is unlikely that OSM providers will be 

able to build their own delivery capacity  

Option to consider develop a short-term pipeline to meet urgent 

need (Section 8.3.1) 

Developing small sites which will be more complex and time 

consuming to develop, and which may also affect the extent 

to which OSM components can be reconfigured and reused 

on subsequent development sites  

Consider a call-off framework with one or two OSM providers if 

ELHP opt for a self-delivery model (Section 8.4.2) 

Changes to the construction risk profile of ELHP members – 

self-delivery will increase risk associated with health and 

safety, site conditions, sub-contractor performance etc. 

Exposure of ELHP members to demand and utilisation risk – 

associated with sustaining workload over an extended period 

of time for an expanded and reskilled workforce 

Increased requirements for project administration – 

increasing pressure on LB central resources associated with 

Finance, Legal and so on 

Requirements to ensure that project delivery and 

administration processes are fit-for-purpose  

If self-delivery option is favoured the risks are around having 

a sufficiently large and multi skilled DLO and access to a 

steady programme of work as well as in house management 

capability to deliver multiple, large scale construction 

projects. Ability to underwrite construction risk would also 

need to be evident  

Land accessed should be at little or no cost to the development 

to achieve some retained residual value in the units when the site 

is vacated (Section 8.2) 

 

ELHP members to identify an immediate pipeline of medium-

large sites that delivers a potential forward programme against 

which an OSM solution provider can forward invest in creating 

capacity and in increasing productivity (Section 8.2) 

Lack of forward programme for OSM providers will limit their 

appetite and commitment to expansion 

ELHP members to develop a long-term pipeline of similar sites 

that will be available in 10 years + onto which units can be 

relocated if and when required (Section 8.2) 

Lack of forward programme for OSM providers will limit their 

appetite and commitment to expansion 
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1.6 Stakeholder needs 

 

By 2020, If ELHP members continue to discharge their homelessness duties to statutorily homeless 

households at the same rate as today, there will be over 20,000 households in temporary accommodation 

across ELHP area. The likely cost of TA across London in 2014/15 was close to £663m. The level of 

expenditure met by London boroughs specifically from their own General Funds can be estimated at just 

over one quarter of that cost, or £170m3.  This is before administration costs, rising rent level costs, new 

household formation and the impact of welfare reforms are taken into consideration. Controlling costs at a 

time of budgetary pressures is a key driver for authorities to seek solutions that enable them to gain greater 

control on anticipated future spend. 

Having sight of the type, the location, the quality and the cost of temporary accommodation available would 

help authorities in efficient planning of resources as well as reducing reliance on bed and breakfast and other 

nightly charged temporary accommodation types.  

 

1.7 Off-site manufacturing 

 

The purpose of the section on the OSM market is to familiarise readers with the technologies available, the 

maturity of the UK industry and the extent to which OSM solutions are genuinely demountable and 

relocatable.  We include an assessment of potential applicable OSM benefits. 

Key findings in this section include: 

 There has not been a sufficient volume for OSM in the house-building sector to establish off-site solutions 

as a mainstream means of meeting housing needs.  This means that ELHP members may need to 

support the development of capacity in the sector if the objective is to deliver a high volume of housing 
into the temporary accommodation sector; 

 Most OSM manufactures relocate site assembly processes into a factory and remain labour-intensive. 

This means that they would be challenged to deliver a large scale order quickly, or be able to expand 
operations to support a large, cross-borough programme. 

 For OSM to be established as a mainstream solution for the residential sector, investment is needed at 

scale to enable new entrants to reduce their dependence on scarce construction labour. This creates new 
barriers to entry associated with OSM – mainly focused on access to finance and sustainable profitability. 

 The OSM solution considered here relies upon the reuse of units relocated between short-life sites.  We 

are not aware of projects where OSM systems have been successfully dismantled and re-used other than 

in connection with site huts, temporary classrooms etc.  As a result, the second hand value of OSM 

components is not well defined.  Our research suggests that the residual value of the OSM components 

ranges from 30% to 50% of the original cost of the components: around 20-30% of the total construction 
costs. 

 Recently, developers have been challenged to deliver sufficient volume to OSM specialists to be able to 

drive down fixed costs.  As a result, the costs associated with factory overheads continue to represent a 

significant barrier to the adoption of OSM.  However, NHBC research points to growing interest in OSM 

solutions.  As a result, there is potential for an inflationary supply: demand imbalance in connection with 
OSM based housing should other housing providers adopt the solution.   

  

                                                   
3 Rugg J, (2016) Temporary Accommodation in London 
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1.8 Methodology & Report Structure 

 

1.8.1 Cost Benefit assessment 

The cost benefit assessment presents the results of analysis of a range of temporary accommodation 

solution options.  The base case is an assessment of costs associated with bed and breakfast and nightly let 

private sector accommodation. 

The model takes into account capital costs associated with the construction of new accommodation, or 

revenue costs associated with a range of rent/lease options.   

Elements of income included within the model include revenues associated with Local Housing Allowance 

(LHA), together with the residual value of temporary accommodation and site infrastructure at the end of the 

study period. 

The model on which the assessment is based is representative of costs for a range of modular and 

panelised solutions.  There are lower cost solutions that have very little residual value or potential for re-use. 

   

1.8.2 Value for Money assessment 

The model has been developed on the basis of data obtained through a market testing exercise and the 

collection of benchmark data from relevant public sector residential developments located in city centre 

locations. It includes a range of capital costs and revenue costs. Key findings include: 

 Construction-only costs range from £1,823/m2 to 2,297/m2 of gross internal floor area (GIFA), depending 

on the delivery strategy.  Total costs including fees and other cost headings range from £2,250/m2 to 
£2,537/m2 GIFA. 

 OSM component costs include capital cost averaging around £1,400/m2 GIFA and revenue costs of 
£250/m2 per annum GIFA based on a 7 year lease term 

 Volume discounts are likely to be offered by suppliers in the range of 10-20% for large orders associated 

with a 150 unit scheme.  The threshold for smaller volume discounts starts at around 50 units, for a small 

discount of 5%.  Higher costs associated with smaller volumes of OSM might affect the application of 
OSM solutions in infill sites. 

 Costs that have been excluded from the assessment include VAT, land acquisition costs and Community 

Infrastructure Levy (CIL) for sites that are occupied over a long period.  We also discuss the implications 
for the costs of self-delivered works in some of the options.  

 Section 6 also presents details of the OSM cost data obtained during the market testing, as well as 

benchmark data for comparable residential projects. 
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1.8.3 Options Appraisal 

The report concludes with a section discussing the options available to ELHP members with respect to the 

promotion of OSM solutions for temporary accommodation. 

The issues addressed in the options appraisal include: 

 An analysis of the pre-conditions required for the successful delivery of temporary, relocatable housing 

 An analysis of the status of OSM enablers relevant to ELHP, including 

– Access to suitable development sites 

– Ability to scale-up demand and production of OSM 

– Scale of project pipeline required to assure economies of scale 

– Long-term procurement solutions 

 The options analysis considers three key dimensions of procurement, describing key attributes, drivers for 

adoption, necessary pre-conditions and risks and opportunities associated with each option. 

– Programmatic delivery 

– Direct vs. contracted delivery 

– Temporary vs. permanent development 

 

1.8.4 OSM temporary accommodation case studies 

The final section of the report sets out case studies based on a range of offsite solutions.  The purpose of the 

case studies is to highlight the issue of scale of delivery and to identify common issues associated with 

relocatable solutions.   Case studies include the PLACE/Ladywell development promoted by Lewisham 

Council, a well-known scheme that adopts many of the principles explored in this report.  This case study 

and others supports the many of the findings set out in this report with respect to cost levels, industry 

capacity and the role of public sector clients in promoting the wider adoption of OSM solutions.   
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