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INTRODUCTION


A raft of challenges face new housing design, at the forefront of which is a triumvirate of interrelated needs – to make dwellings more spacious, more affordable and less damaging to the environment.  Each of these is important in their own right, but are they reconcilable?  Conventional thinking suggests larger dwellings cost more, as does increasing their environmental sustainability, so consequently they become less affordable. 

This paper explores these apparently conflicting priorities.  It draws on a broad church of research, and argues that by thinking creatively it is possible to make advances in each separate area to mutual advantage.  In so doing, housing can be created which is more spacious, sustainable and affordable.
Space


The UK produces the smallest new housing in Western Europe; in Germany houses are thirty-seven percent larger, in the Netherlands forty and in Denmark fifty-nine percent.
  The issue of space was of course addressed by the Parker Morris Standards, introduced in 1967, but has become a subject of much debate once again.  In 2010 the London Development Agency (LDA) introduced minimum space standards for new housing in the capital.
  Potentially much more influential is the Government's proposal for a national space standard, which would enable local authorities to demand that new housing developments meet minimum space requirements.


The RIBA’s Case for Space initiative studied space provision in private housing in the UK and compared it with that of Western Europe;
 it also highlighted that in extreme cases lack of space can detrimentally impact health and wellbeing.  It commissioned a survey which found that almost a third of respondents cited lack of space as a cause of dissatisfaction with their homes.
  The delightful airiness of a Georgian terrace stands in stark contrast to the underwhelming spatial experience of so many new housing projects.  With this in mind it is perhaps unsurprising that seventy-five percent of people in the UK do not want to buy a new-build house.

Affordability


There is a disturbing disparity between rising demand for housing and the number of new dwellings being built
 which inevitably has an impact on affordability.  Over a decade ago The Barker Review concluded that a dramatic increase in house-building was needed to improve affordability, suggesting an additional 120,000 dwellings were required each year – almost doubling the existing provision to 245,000.
  In 2014 just 141,000 dwellings were actually built.

To meet today’s demand in England alone 240,000 new dwellings are required each year.
  Yet fewer are being constructed than in any year since the end of the First World War, even before accounting for a much larger population and smaller households.
  The “Homes for Britain” campaign is calling on all political parties to address this substantial shortfall and solve what it considers to be one of the biggest issues facing the country.
  Unfortunately, the legacy left by years of disparity between need and provision leaves a Himalayan mountain to climb.


To find a solution to the situation whereby many people are unable to afford to buy or rent their own home means addressing the issue of cost.  But how?  In part this can be achieved through increasing supply, but balancing supply and demand will not in itself resolve the affordability crisis.  Both the land costs and construction costs of providing dwellings must also be considered, and central to that discussion must be the financial implications of making new dwellings more sustainable.

Environmental sustainability


Our climate is changing.  2014 was the UK’s warmest year since records began over a hundred years ago.
  It was also the planet’s warmest since records began in 1880, with the ten warmest years occurring in the last two decades.
  The Intergovernmental Panel on Climate Change (IPCC) contend that maintaining global warming below two degrees Centigrade demands reductions in greenhouse gas (GHG) emissions of forty to seventy percent by 2050 and achieving near zero or below in 2100.


Here is another herculean challenge, but it would be wrongheaded not to make a serious attempt given that the consequences include rising sea levels, more incidences of extreme weather and reduced crop yields to name but few.
  In 2009 housing accounted for one-quarter of UK GHG emissions,
 almost four-fifths of which is attributable to space and water heating.
  Furthermore the environmental impact of new housing extends beyond GHG emissions, to include issues such as resource depletion and waste creation.  Although politicians continue to prevaricate over the UK’s commitment to zero carbon homes,
 inaction is no longer an option.

UNRAVELLING THE PRIORITIES

These central challenges of space, affordability and sustainability are all critical to new housing design and they are intrinsically linked.  The cost of building a dwelling is related to its size – and both relate to the environmental impact that it will have – as illustrated in Figure 1.
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Figure 1. Cost, space and environmental impact interrelated.
Space and cost


The Greater London Authority investigated the impact of increasing the size of new housing on construction costs when it first proposed minimum space standards.  Their analysis showed that the additional costs incurred to achieve the new internal floor area ranged from one to ten percent of the original build-cost, averaging at four percent.
  The Home Builders Federation also argues that increasing space standards will increase the cost of housing.

In a disconcerting precedent New York City’s regulation for minimum apartment floor area (of forty square metres) has recently been waived in the interest of creating more affordable housing.  The My Micro NY project, due for completion in late 2015, will have dwellings with floor areas as small as twenty-six square metres.

Sustainability and cost


Creating dramatically more sustainable buildings is vitally important but it is not cheap.  The Building Research Establishment (BRE) has estimated the additional costs incurred to meet the Code for Sustainable Homes (CfSH) compared to dwellings compliant with the Building Regulations.  In 2011 the additional cost to meet Code Level Five was almost £20,000 and for Level Six almost £35,000.
  A more recent study showed that the cost of meeting Level Five had fallen to a mean of £9,000, and for Level Six it had dropped to £21,000.
  Whilst this is a notable decrease (in a large part due to reductions in the cost of renewable energy technology) there remains significant additional expense in building sustainable housing.  Research indicates that a twenty-five percent premium is added to standard build costs to meet Level Six.
  There is a strong body of research that suggests a large proportion of the most cost-effective measures for increasing the sustainability of new housing have already been undertaken,
 leaving more expensive options for any further improvement.


So how can dwellings be made larger, but at the same time more affordable?  How can environmental impact be significantly reduced without increasing cost?  Are these ambitions of space, affordability and sustainability mutually exclusive?  Creating more sustainable buildings is crucial for the wellbeing of the planet, but space can affect the health and wellbeing of a dwelling’s occupants.  How do we balance the need to reduce environmental impact and improve space without compounding the pervasive unaffordability that exists in housing?  Is this seeking some kind of Housing Grail?

RECONCILING THE THREE PRIORITIES


Proposed by Weizsäcker et al. “Factor Four” is an innovative but simple concept which suggests that the standard of living extracted from one unit of natural resource can be quadrupled, allowing people to live twice as well whilst using half as much.
  A central principle is that the individual benefits of making improvements can be utilised to mutual advantage, setting out a new way of thinking about what is meant by “efficiency.”  It is argued that advanced efficiency can be achieved through integration – thinking about a design challenge as a whole, not as disjointed pieces.
  That way, savings achieved in one place can be utilized in another.  Such principles need to be applied to the way housing is conceptualised to enable dwellings to become more spacious, whilst costing and consuming less.  

Redefining the notion of “cost” and affordability

There is an assumption that sustainable housing costs more.  But surely this depends on how “cost” is defined and how increased efficiency is evaluated?  Traditionally the cost of housing is fragmented between build-cost and living-cost.  An alternative would be to monetise the environmental saving of consuming less.  For example, The Stern Review concluded that, if no action is taken, the costs of climate change will be equivalent to losing at least five percent of global GDP each year, while the costs of taking measures to avoid its worst effects would be one percent.
  Another approach would be to consider lifecycle cost as opposed to capital outlay, because the traditional disjuncture prohibits the true saving of increased efficiency to be evaluated.

In their winning submission to the Wolfsen Economics Prize URBED described creating a Garden City extension with a funding model similar to those used in Germany and Holland – where housing is so often held up as a model of quality, space and sustainability.  They suggest an approach that directs the “unearned increment” in land value (that between the cost of acquiring land and its future value when sold for development) to be invested in the creation of widespread infrastructure and, of particular note, higher quality housing.
  Their model rethinks the funding of housing on a large scale – that of a substantial city extension – but it could be applied to smaller scale projects too.

More enlightened models of housing finance should address long-term rather than short-term views.  Consider the current funding model for house purchases; mortgage lenders base their affordability assessment on prospective buyers’ existing outgoings, instead of the running cost of the house they are trying to buy.  With utility price rises showing little sign of abating, this becomes increasingly nonsensical.  The average annual cost of utilities in England and Wales is £1,637 for both fuel and water.
  If the energy and water costs for a new house were a fraction of this – as would be the case in Code Level Six dwellings – does that not become a much more affordable property to live in?


In Freiburg – another model of exemplary housing – it has been found that although higher quality design, construction and space provision added around ten percent to the cost of new dwellings, this was more than recouped through energy savings.
  This reinforces the “Factor Four” concept, of utilising mutual advantages.  When viewed in lifecycle terms these priorities become achievable at an overall cost saving. 

Alternative Ways of House-building


It has been argued that the contemporary house-building industry is almost perfectly configured not to solve the housing crisis, not least because volume house-builders see issues such as quality and affordable sustainability as additional costs rather than added value.
  What alternatives are there?
There are more cost-efficient ways to construct housing than the traditional methods used by UK house-builders.  Prefabricated systems – now rebranded “advanced housing manufacture” or less alarmingly “modern methods of construction” – have long been available.  The 2005 Design for Manufacture competition aimed to address major increases in construction cost.  It concluded that factory-based production reduces build-costs; furthermore, improved quality control means elements fit together better so there is less heat loss and infiltration.
  Cost reductions achieved through increased production efficiency can then be invested back into increasing the environmental performance of the envelope, and the space contained within it.

Modern methods of construction also reduce environmental impact by minimising the amount of material used and wastage created.  These approaches could be combined with highly efficient building fabrics.  Not only should buildings be super-insulated and as air-tight as feasible, they should facilitate reducing energy use in other ways.  For example, prefabricated systems must be flexible enough to enable designers to address orientation, maximising passive heat gains in southerly directions whilst reducing heat loss in northerly facing elevations.  A one-size-fits-all systems approach is clearly unacceptable.  Prefabrication is gaining traction, but its use is limited and it is still widely perceived as innovative.
  The Homes and Communities Agency has highlighted the reluctance of house-builders to adopt prefabrication, which is ironic considering that they produce such a limited range of standardised house-types.


Zogolovitch and Zogolovitch propose new procurement routes as a way to reconcile issues of cost and space, suggesting that custom-build approaches using prefabrication can create cost efficiencies in production and construction which can be spent on more space.
  They also highlight that in self-build models the profit incentive of the commercial house-builder is negated.  Custom- and self-build methods mean that occupancy savings, such as reductions in utilities use, are rewarded to the dwellings’ builders.  They offer the opportunity to close the fractured loop between construction and occupation costs, enabling savings made in construction to be vested in larger and more energy-efficient dwellings.  It is a method through which the “Factor Four” model of using mutual advantages to achieve more for less can be realised.

The UK has a much lower rate of self-building than other European countries; in Austria it accounts for around eighty percent of completions, and in France sixty percent, but less than ten percent in the UK.
  Self-build can be cost effective, typically saving twenty to forty percent.
  In Berlin, for example, custom-build housing has resulted in savings of twenty-five percent over conventional market-built dwellings.
  It is noteworthy that URBED championed the adoption of more diverse housing procurement routes, including self- and custom-build.
  The charity Shelter also advocates more innovative models of housing development, including custom-build, to address the housing shortage.

An “Open” Approach to Space


The RIBA’s Case for Space argued more research is needed into what constitutes adequate space to suit contemporary living.  One option is to be less preoccupied with numbers of bedrooms and bathrooms, and pay more attention to the overall space dwellings contain and – crucially – the ways in which it can be meaningfully utilised for the rituals of modern “dwelling.”  It has been suggested, perhaps optimistically, that a move away from choosing dwellings primarily on the number of bedrooms would be facilitated by providing accessible information about energy efficiency.

Addressing space provision may also include rethinking how space is utilised.  Steven Holl’s 1991 Void Space / Hinge Space project embodies a contemporary interpretation of the traditional Japanese concept of “fusuma.”  Conceptualised as “hinged space,” dwellings can be adapted to suit their occupants’ requirements at different times of the day; this diurnal adaptation allows expansion of living areas during the day, which is then reclaimed by bedrooms at night.


The proposed national space standard for England mostly replicates the LDA’s standards for London.  Whilst the RIBA largely support these proposals, they are still up to twenty percent smaller than their German equivalents – so there is still much room for improvement.  Furthermore, it is argued here that space must be considered three-dimensionally, in terms of volume and not just area, to alleviate claustrophobic minimal ceiling heights so common across new housing.  It is encouraging that the proposed national space standard incorporates a minimum ceiling height of two-and-a-half metres across the main living spaces.
  But this still falls far short of the traditional Georgian terrace – so desired for it spatial qualities and consequent benefits to natural light – where ceiling heights are three metres or more.

What are the Drivers and Barriers to Change?


House-builders view legislation as the most effective way to increase the sustainability of new housing.
  Enshrining carbon reduction and increased space provision within the Building Regulations is, therefore, a logical strategy; but how can such targets be achieved whilst guarding against spiraling costs and are wider environmental considerations being sacrificed?  After all, the proposed integration of the CfSH into the Building Regulations is at the expense of many of the other environmental impacts that the Code evaluated.


Although there is end-user demand for increasing space, house-builders rate customer demand as a lesser driver for providing very sustainable housing. 
  It will be interesting to see if the BRE’s new Home Quality Mark, launched in March 2015,
 reflects changing customer attitudes.  It has also been suggested that widespread adoption of dramatically more sustainable housing would necessitate radical changes in construction methods and practices, leading to a new architectural vernacular with an associated cultural backlash
 – a consequence of pervasive distrust of the new.  

Weizsäcker et al. make the interesting observation that architects are traditionally paid on a percentage of a project’s cost; therefore achieving reduced build-costs could make them work for a smaller fee rather than incentivising them through what they save.
  There is also a chronic shortage of knowledge and skills in the construction industry required to achieve dramatic improvements in the sustainability of housing.
  Evidently many challenges still lie ahead.

CONCLUSION

There is a desperate urgency to increase the provision of new housing in the UK, with an accumulating shortfall between the dwellings needed and those being built of 100,000 to 150,000 a year.
  Put starkly, since 2010 six babies have been born for every new home built.

In the necessary drive to increase the provision of housing it is absolutely vital that the space within those dwellings is generous, that the impact they will have on the planet’s environment is minimised, and that their cost is affordable.  However, time is ticking by.  As it does the housing shortage grows increasingly acute, more people are priced out of the market, and opportunities to address climate change slip away.

Students in the MArch Architecture programme at Liverpool John Moores University are currently designing projects that explore these interrelated issues.  They have been challenged to translate these three priorities into design proposals for sites in Liverpool, which aim to be more spacious, affordable and sustainable.  As theoretical projects they are permitted a high degree of intellectual and creative freedom – and as a result these designs can push boundaries in exploring what housing could be.  These projects are on-going, and it will be fascinating to see what solutions these creative minds suggest to this complex problem.


Approaches are needed that embrace diverse ways of both procuring and constructing housing, and which reconceptualise funding so that the benefits of “cost” efficiencies and the substantial reductions in occupation costs can be reinvested in providing more space and much improved environmental performance.  By thinking creatively and holistically it is possible to utilise the individual benefits of these improvements for mutual advantage.  In so doing, new housing can be created which is more spacious, sustainable and affordable.  The architect Mies van der Rohe said, “Less is more.”  Doing “more with less” must be applied to new housing design and construction.
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