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Executive Summary
This report aims to investigate characteristics of a social housing development specifically in context of future proofing and to generate and streamline some insights and concepts spanning over building materials, function, technologies, and community development. The report uses a case study of the Old Oak Co-operative Housing development in Carmarthenshire where these aspects have been developed. This report is limited to a single housing development and the research developed is within a Welsh context. 
Co-operative housing initiatives in Wales has only recently received funding incentives, and in a wider context has not received much developmental research and so comparative analysis within community development and social housing aspects are limited.
The approach to this study of future proofing within social housing has been conducted through site visits, email correspondence with the design team, the Registered Social Landlord, the Principle Contractor and local residence. References and comparisons are drawn upon through wider academic research in the relevant subject areas.
The report is defined and limited to exploring current methods of construction, technical aspects and community development, social capital and co-operative housing. Community development and links to social housing is developed within the Welsh Governments Well-being of Future Generations Act, 2015. 
What is presented in this report is framed within the context ‘future proofing’ concept which is defined as anticipating how the future may affect our urban developments and provide solutions and adaptations that would build in resilience and minimise the effects of, for example, climate change and developing technologies.
The report finds that although Co-operative housing developments are a positive step forward to community regeneration and affordable housing, it falls short from implementing new technologies that support the notion of future proofing. The methods adopted for community engagement are seen to empower local residence to care and take responsibility for their environment, though there is little research to identify the long-term results of this. 
With a comparison to other community development programmes such as Communities First initiative, it can be seen that more could be achieved by placing the community in the full construction cycle, influencing and working with professional teams in every aspect of housing developments. It is argued that this will ultimately raise community participation, area regeneration, self-esteem, confidence and employment opportunities. By applying the Welsh Governments Well-being of Future Generations Act 2015 developments would be designed with community’s futures in mind, to encourage longer tenancies, be adaptable to changing needs and be suitably maintained.
This report will show aspects of design, effective use of the geographic location to maximize passive solar gain, level building platforms to minimize construction costs, and build in capacity to meet the needs of the residents. Whilst also limiting the developments effect on the local environment with particular consideration to surface water drainage. 

The report highlights a number of key technical elements that are paramount importance to maintain safe and healthy environments as a result of methods of construction, building fabric performance, energy efficiency, adaptability to future needs and building services.
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Introduction
As of the end of March 2016, the Welsh Government states that there are 227,347 social landlord housing units in Wales. Of these, Residential Social Landlords (RSLs) own 62 per cent of all social rented housing stock, and all social housing in half of the local authority areas across Wales. (Welsh Government, 2016). Social Housing developments cater for 16.2 per cent of the total Welsh housing stock, which was estimated at 1.4 million in March 2015. (National Statistics, 2016).
This information is key to understanding two points. Firstly, any improvements in social housing developments can contribute significantly to alternative and innovative ways forward.  Secondly, developing affordable housing that meets the needs and limitations of communities and the environment have a big impact on energy use and sustainable construction.
The report evaluates current technologies and approaches to construction that involve both material and building form to further develop practice for future developments and focuses on two key areas of research through a practical case study of a recent development. These two areas are; Current design methods and considerations to sustainable construction, and developing communities and social housing for the future. 
The case study selected for this report topic of Future Proofing Construction is a recently completed social housing development, chosen as it represents aspects of design and current methods of construction and legislative requirements towards sustainability. The development consists of 27 residential dwellings, constructed in 2016 near Carmarthen, South Wales for Pobl Group, a Registered Social Landlord.  Gwalia have developed the site as part of pioneering community cooperative for Wales part funded by Welsh Government (Lanchbury, 2014). Old Oak development represents one of the first co-operative housing developments in Wales that seeks to engage and pass responsibility to the community members in managing and maintaining the development. It is a flagship programme that demonstrates key possibilities that contributes to future built environments.










Current design methods and considerations to sustainable construction – Wayne Francis
Location
The development site is located off Bro Myrddin, Heol Dyfnallt, Job’s well road (B4312), in the village of Johnstown, approximately 1 mile to the west of Carmarthen, South Wales, UK. The site, located to the northeast of an existing housing estate, consists of a roughly square 0.81ha, area of land with a sloping south east aspect. 
Layout
The site has been spilt into upper and lower level development platforms, these are divided along a garden boundary with a gabion faced reinforced concrete retaining wall. This layout maximizes the opportunity for level plots, which minimize construction costs. 8 dwellings on the lower platform have direct access onto Bro Myrddin, whistled the remaining dwellings on the upper platform are accessed via a newly created adoptable carriageway off Bro Myrddin, with turning head sufficient to accommodate 10.2m long lorry (Lanchbury, 2014). 25 of the 27 dwellings are laid out in three rows running South West to North East across the slope of the site, the remaining two semi-detached dwellings run North West to South East located at North East end of the newly created carriageway (see fig.1). 
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12 x 2 bed, 4 person semi-detached (pink)
3 x 2 bed, 4 person terrace (blue)
10 x 3 bed, 5 person semi-detached (yellow)
2 x 4 bed, 6 person semi-detached (Turquoise)

 		Fig.1 (Rio Architects, Cardiff)
The two storey development consists of 24 semi-detached and 3 forming a terrace. All dwellings are of timber frame construction with an external brick clad finish and allocated parking spaces.  
Dwelling allocation reflects the current UK average household size. Of the 27.1 million UK households 28% contain 1 person, 35% contain 2 people, 16% contain 3 people and 21% contain 4 or more people. Household numbers have increased by 14% over the last decade, but proportions have remained the same (Great Britain, Office for National Statistics 2016). This is covered later in Developing Communities and Social Housing for the Future. 
Tenure
The dwellings have been designed to accommodate a broad demographic of tenure both abled and disabled occupants, with provision for: no step access, toilets and shower facilities located on the ground floor, energy meters and consumer units accessible by wheel chair users. However should additionally hand rails be required to meet occupant’s needs, existing timber stud walls will require additional strengthening in access zones such as bathrooms and stairwells. Disabled and vertically challenged occupants will struggle to operate trickle vents located at the top of the window frames, an area of design that is commonly over looked, as many don’t consider them important, but with levels of air tightness of these dwellings, the ability to control ventilation is paramount, to maintain good air quality(Sharpe et al, 2015). 
BUILDING SERVICES
Surface Water – Drainage
As per requirements of the UK Sustainable Drainage Systems (SuDS) (CIRIA, 2000) to manage the surface water drainage system is designed to not to exceed rainwater runoff of an equivalent greenfield site, i.e. a 1 in 1 year rainfall event. Additionally attenuation storage is installed to accommodate a 1 in 100 year rainfall event (Kellagher, 2013). This is achieved by provision of both online and offline storage systems. The online system is split into two areas, consisting of 130m3 storage in the form of 46m long by 1.8m diameter pipe located under the new high level platform carriageway and 45m3 storage as 32m long by 0.9m diameter under the paved parking area of the low level platform. Offline storage consisting of cellular storage crates is split into two areas, 142m3 and 56m3 storage located under the paved parking areas. Overflow pipework allow the offline storage to run into the online drainage system once storage have reached capacity.  
With the installation of online surface water storage attenuation tanks an opportunity may have been missed for the captured surface water to be stored for reuse in the dwellings as communal Rain Water Harvesting (RWH). Although a detailed study carried out by UK Environment Agency (Parkes et al, 2010), determined RWH systems produced 40% more greenhouse gas emissions than mains water over a 30 year cycle  this is predominantly related to a RWH storage tank.  However with a need to install water storage systems to accommodate SuDS, design ingenuity could allow for potable water to be supplied to service toilets, laundry and garden use.
Foul Water– Drainage
All dwelling are connected to existing mains sewer network, with two toilets fitted with duel flush facility. Although there is a level of control over efficient water use, the development will still place an increased load on the sewage network.
Energy & Carbon Emissions
The development has been designed to meet standards for carbon emissions set out in the current Building Regulations. SAP assessment reports have demonstrated Dwelling CO2 Emissions (DER) do not exceed Target CO2 Emissions Rates (TER) set out in 2010 Building Regulations Approval Document Part L1A 2014(Wales). The dwellings average DER 16.03 kg CO2/m2 is less than TER 17.68 kg CO2/m2. Air tightness for the dwellings design air permeability of 5.00 m3/(hr.m2) at 50Pa is not exceeded by the average as built air permeability of 4.28 m3/(hr.m2) at 50Pa. This data has shown the dwellings design has adopted a ‘fabric first’ approach, where thermal transmittal of building elements I.e. floors, walls, roofs and openings were paramount. With Building Regulation requirements having been met by the fabric alone, no additional incentive remained to install renewable technology.   
The UK government has set a target of 80% reduction in UK greenhouse gas emissions by 2050 against the 1990 baseline, set out by the UK Climate Change Act 2008 (H.M. Government, 2008), domestic energy accounts for 29% of UK energy consumption of which around 80% is used of space heating and hot water (Department for Business, Energy & Industrial Strategy, 2016). Although primarily dependent on outside air temperature, Natural gas used in domestic heating and cooking produced 64 million tonnes of carbon dioxide (CO2) emissions which accounted for 16% of all CO2 emissions (Department of Energy and Climate Change, 2016). 
Whilst the cooperative development has been designed to exceed target energy ratings, set by Building Regulations (Approved Document L1A, 2014 (Wales) As built – Final), it still relies on fossil fuel as natural gas supplied by the mains network to provide energy for space heating and hot water. Therefore the new occupants will generate CO2 emissions simply by living in the dwellings, unless the dwellings previously occupied by the residents are raised to the ground or improved with energy efficient measures to reduce greenhouse gas emissions equal to that generated by the new development, there will be a net increase in emissions, this will largely depend on occupant behaviour patterns.
Heating and Hot Water
Each dwelling is equipped with gas condensing combination boilers, which provide space heating and hot water without the need for a separate water storage cylinders. This makes them relatively quick and easy to install and replace. Boiler performance is dependent on the flow rate of incoming mains water pressure, so  flow performance will be lost when more than one water faucet is being used simultaneously (Domestic Building Service Panel, 2014). These are best suited therefore to smaller dwellings, since larger dwelling may struggle during levels of high occupation. 
Space heating for the dwellings is achieved by a radiators located in each of the habitable rooms, this is controlled by programmer, thermostatic radiator valve and rooms stats. Hot water is provided on demand from the boiler to basin/bath taps and thermostatic shower units. 
No facility exists within the heating and hot water system to accommodate current renewable technology. For renewables, such as solar thermal, solar photovoltaic and biomass energy there needs to be a provision of hot water storage (Bougdah & Sharples, 2010), this allows heat to be generated and stored independent of the need to use it.     
Passive Solar Gain
One design feature to be commended is that the layout promotes a high level of passive solar gain, with 25 of the 27 units having been built traversing across the site sloping downwards to the South East. This elevation of approximately 147 degrees allows unshaded sunlight for up to 6 hours during the winter period (Krigger & Waggoner, 2001). Large windows have been incorporated in the design to maximise natural light into the dwellings. To offset heat loss through the windows, high performance glazing with average U-values of 1.11 (Approved Document L1A, 2014 (Wales) As built – Final) have been installed. 
The glazing is triple glazed sealed and glued to aluminium frames, which provide high rigidity, thermal insulation and sound reduction, manufactured in Austria by Ecohaus Internorm. This high specification of window provides the dwellings with an up market prestigious appearance. 
A discussion with building services team at Valleys to Coast Housing Association, revealed high specification products are generally discouraged. Robert Thomas, Senior Surveyor pointed out, “whilst high specification products can look appealing, they can be very expensive to repair or replace, as we may not be able to source replacement parts locally and lack specialist skills and tools to work on them”. 
As housing associations provide below market rent, they cater for the vulnerable and socially deprived members of our society, so all products in homes will inevitably carry a risk of misuse both intentionally and unintentionally, with this development being a cooperative arrangement it remains to be seen if this risk can be minimized. 
Ventilation
Dwelling ventilation consists of trickle vents located at the top of the window frames along with mechanical extract vents located in the bathroom, toilet/shower and kitchen. This arrangement places entire control of the building’s ventilation with the occupants. The high level of air tightness, places a greater level of responsibility on the occupants to understand and maintain healthy indoor air quality (IAQ). With the current poor level of awareness towards IAQ (Sharpe et al, 2015), housing associations will need to provide information of its importance at hand-over.
Renewables
In addition to the walls, the South East facing aspect of the dual pitched roofs benefits from exposure to unshaded sunlight which provides a good opportunity to accommodate solar photovoltaic panels for the generation of electricity and solar thermal panels for the generation of hot water. The Energy Performance Certificates for each dwelling make recommendations for the solar generation of hot water and electricity, however these have not been acted on. The primary barrier to the uptake of renewable technology is the upfront capital cost (Jenkins, 2010), which was addressed for a period of time with the introduction of the UK government Feed in Tariff (FIT) scheme, where the owner of the solar photovoltaic (PV) electricity generating systems would receive a guaranteed payment for every kWh of electricity they produced. The scheme commenced April 2010 with an investment return rate ranging between 6 and 8% (Cherrington et al, 2012), however with the governments digression of the FIT rate far exceeding reductions in manufacturing and installation costs, by the end of 2015 installing solar PV no longer made financial sense (Cardy, 2015). Another barrier is ‘fear of the unknown’, where by tenants and landlords equally have had limited knowledge of renewable technology (Moore et al, 2015), therefore benefits would not be realized.



Developing communities and social housing for the future - Seb Haley
As presented above, it is clear that aspects associated with materials and technology to secure renewable energy that supports future proofing is a tangible and understandable approach to providing key solutions, that provides an adaptable social housing development. It also presents clear challenges to overcome lack of knowledge, trust and funding within associated long term benefits of securing renewable technologies in existing and new developments. 
Within this section, the report aims to also explore what the value of Community Development and Social Capital may play in enhancing these solutions for future proofing within social housing. It can be argued that the technical experts behind these aspects of materials and technologies; the knowledge and experience, provide the solutions that are needed to ensure that these aspects remain adaptable to the changing needs of the environment and the people within it. Here, it could also be argued that this knowledge and understanding should also be in the hands of those that use and depend on these materials and technologies. 
Dye and McEvoy (2008) have stated that our housing needs are changing. We are moving away from nuclear families and more toward those of independence and socially mobile.  With this, our housing needs are also changing. We are moving away from large family homes and more towards single studio or 2/3 bedroom homes, that are more affordable. Inside our homes are changing too. We can see more people wanting to work from home, socializing and maximizing the use of indoor and outdoor spaces. South facing elevations making the most of natural light and solar gain.  Also, adapting existing homes to meet changing needs. For example, connectivity between heating systems, thermostats and mobile phones, allowing changes to be made to heating and lighting controls for more efficient energy use while away from the home. Although, the opposite could also be true in this example.

Defining the Welsh Context
In a critical report on Improving the Prospects of People Living in Areas of Multiple Deprivation by the Prime Ministers strategy unit (2005), highlights some important steps to stabilising communities, improving housing and local environments. 
The report sets out in its introduction that … ‘in order to improve the day-to-day conditions facing the residents of deprived areas the UK government will:
1. Tackle the contribution of housing allocation and management to creating poor local environments, including supporting local lettings policies
2. Deal with the impact of disorder, poor local environments, drugs, alcohol and poor provision for young people
3. Use neighbourhood management to improve local services and the environment’. (p 87)
It highlights the importance of improving services provided by local authorities and Registered Social Landlords (RSL), but does not directly identify the potential of co-operative housing projects. The Welsh response to this UK governmental report is the Well-Being of Future Generations (Wales) Act 2015, (Appendix 1) and gives legislation and funding initiatives which gives strength and reasoning to the inclusion of such initiatives.

The Act defines seven key goals that will promote social, cultural, economic and environmental well-being and places a duty by law on public organisations not only to develop for today but develop better resources and communities for the future. These seven goals could be used inform how social housing developers implement these within the project plans and respond to this Act in Law.

Within Wales, the Confederation of Co-operative housing is working with the Welsh Government and the Wales Co-operative Centre to develop new co-operative homes and has seen the contribution of Welsh Government funding initiative which has provided the opportunity for 3 co-operative housing developments to be established. Old Oak co-operative housing development is one of these. (Bliss et al 2013)

Case study - Old Oak Co-operative Housing Development
Social rented housing makes up 17.9% of all total housing in Wales, and within Carmarthenshire where the Old Oak development is located, 14.8% of the local authorities housing stock is socially rented. We see and hear much in the way of social housing developments and with this comes images and the stigma of being run down and ill maintained properties. Communities with low employment and high crime rates. Within South Wales we can see examples of these types of areas such as, Penderry ward in Swansea, Pembrey in Carmarthenshire and Gurnos in Merthyr Tydfil. (National Statistics, 2011).
Old Oak Co-operative Housing Development has been highlighted with a Welsh Government report ‘Evaluation of co-operative housing developments in Wales’, as one of the first pilot social housing cooperatives in Wales, (Welsh Government, 2016), and seeks to challenge this image of community deprivation and is a partnership between the RSL, Carmarthenshire County Council, Wales Co-operative Centre, the Principle Contractor - Morganstone Ltd, and the prospective tenants. The Old Oak development is the first co-operative housing initiative in Carmarthenshire and its members manage the homes and are responsible for making key decisions. It has been said within an online article that this …’democratic management process encourages increased levels of satisfaction from participation’. (Gwalia 2106). The Co-op members will decide how any surplus made will be used to improve the local community.  Since September 2014 local perspective residents have been attending fortnightly housing management sessions run by the RSL and the Wales Co-operative Centre which has ensured that they have the skills necessary to actively participate in the management of the co-operative. (Gwalia, 2016).
The RSL was keen to stress the expectation that the co-operative model placed on members from the outset of engagement. It is a balanced approach of creating an enjoyable social experience whilst reinforcing the message of shared responsibility. This appears to have been successful in creating cohesiveness. The RSL representatives now perceive that their co-operative schemes will result in happier tenants. Specifically, there was a belief that co-operative members have greater customer satisfaction and would not be as likely to be in rent arrears or as likely to be participating in anti-social behaviour. The related savings, along with the prospect of longer-term tenancies, were often given by RSL representatives as the basis of the business case on which their housing association had decided to enter into co-operative housing. (Gwalia 2016).

An early report on the Evaluation of Co-operative Housing Developments in Wales summarises amongst many other points the positive effects on communities so far, seeing increased commitment to their social and living spaces with longer tenancies, sense or care and belonging to community. This presents clear links to future proofing housing developments through a co-operative approach, (Welsh Government 2016).

Whilst on a site visit to Old Oak it was observed that a few tenants were working directly with the principle contractor site manager to identify final snagging elements to all the properties and start to measure up for final fixtures and fittings. What set this aside from what may be considered as a normal cause of action during a new house purchase, is that this was conducted collectively for all the properties demonstrating a collective ownership and responsibility.  In a local report on the principle contractors website Andrew Vye, the Director of Housing and Support says… 
‘…It is clear that co-operative housing has an important role to play in increasing the provision of affordable housing and creating safe and democratic communities…The Old Oak development demonstrates how involving the community from the very beginning of a project that we are building the homes that people want. Members have been involved every step of the way. They’ve named the development and had input on the fixtures and fittings for their new homes. The homes may not yet have been built but the Old Oak is already a close-knit community of people’. (Morganstone, 2016)
Involving local community members and residents within the process of managing, maintaining and adapting housing developments has an impact upon the health and wellbeing of the communities and the individuals within this. The Old Oak co-operative presents key opportunities of social capital gain and further supports the notion of positively impacting on the lives of those involved. The World Bank comments, ‘Social capital can be placed at the heart of societal development …without which there can be no economic growth or human wellbeing. Without social capital, society at large will collapse…’ (1998).

Old oak is one of three new initiatives in Wales and the long-term benefits cannot yet be told. There has been limited research on the long-term impacts of co-operative social housing developments in the UK. This presents an opportunity to revisit these types of projects to see if the intended outcomes have come to fruition and what the long-term benefits, if any, have succeeded. The future is exciting and a short report produced by the Welsh Co-operative Centre highlights,

‘Local communities making decisions about their homes can make a huge, positive difference. This is what is being found in the first wave of pioneer projects being developed through the Welsh Government’s Co-operative Housing Programme. The success of the programme points the way for any community, any local authority or any housing association in Wales to develop co-operative housing, enabling more local communities to develop their own housing solutions’. (Welsh Co-operative Centre, n.d.)


The links to Future proofing
The ability to manage, maintain and adapt a home can present a clear method for future proofing to meet the needs and limitations of the future generations. This ability to adapt can hinge on two factors. 
Firstly, owners and inhabitants of a home run it for themselves, relatively autonomous, without much need for consultation of others. ‘They decide for themselves how to use the building, how to maintain it, how to connect it to its surroundings, how to develop it’, (Thuroczy 2014).  To achieve this, a few points are important. The building must be owned by its inhabitants, financial viability must be secure and knowledge, understanding of the effects of the maintenance and adaptations must be clearly presented. With these in place and links with the materials and technologies used as mentioned in the previous section, adaptation for our future needs and identified limitations may become successful. An important and integral part of this are links to sustainable development, however this is beyond the scope of this report. 
Secondly, the existing buildings design must be capable of adaptations. Some of these potential adaptations to the Old Oak case study have been covered in the previous section with the integration of renewable energy technologies. It also extends to spatial design, use of natural light, solar gain, environmental consideration and design. These are key elements that all stake holders within a development should have input to.
Arguably within a co-operative, as defined in the glossary, moves to engage tenants and communities and put them at the centre of such decisions. The main distinction between a co-operative and a home owner is that they need to function as a group and define a common purpose or aim. The more involved co-operative members are engaged in the management, maintenance and adaptation of housing developments, the more control there is in the design and adaptability to meet the needs of the tenants. The link here to the concepts of social ‘Bridging’ capital is key to supporting the process of sharing knowledge and understanding of the effects of design ideas and decisions associated with adaptation.
The foreword written by the Prime Minister Tony Blair, within the report Improving the Prospects of People Living in Areas of Multiple Deprivation (2005), states that the strategy unit …‘presents their detailed analysis, and identifies the factors that, together, drive an area into decline. They are:

• Low levels of economic activity and concentrations of worklessness.
• Poor housing, badly managed local environments, and failure to tackle anti-social behaviour which creates unstable communities.
• Key public services such as health and education, plus targeted regeneration efforts, performing poorly so that deprived areas do not receive adequate support relative to their needs. (p4)

These three key points provide the impetus to providing solutions to future proofing social housing developments. If strategies, like those adopted by Old Oak social housing development can be widely and comprehensively developed then we could see an improvement in areas of multiple deprivation.

Developing Co-operatives Further within the Well-being of Future Generation (Wales) Act, 2015.

Although steps have been taken to engage communities within co-operative housing developments, this has been mostly limited to the maintenance and repairs and general upkeep of the development, such as the Old Oak development. It is important to recognise that community development initiatives are not new. Communities first funding, initiated by the Welsh Government aimed at tackling areas identified of multiple deprivation, aimed to develop these areas, increasing employment opportunities, education, community participation, housing and health and wellbeing. (Welsh Government, 2015). 
A key insight to the effectiveness is presented within an evaluation report completed by the Joseph Roundtree foundation, 2015, on Communities First. It is stated that ‘The analysis of the change indicators suggests that there are positive signs that some gains are being made by Communities First areas in improving neighbourhood conditions. However, the three economic indicators demonstrate that Communities First and the similar neighbourhoods have followed similar trajectories in terms of change while house price and population change are also comparable. Therefore, in comparison to similar neighbourhoods, the gains that have been made in Communities First areas have been relatively marginal’. (p 17) This analysis identifies issues that have also been identified within a Communities first evaluation summary report by the Welsh Government that identifies a path of least resistance approach to inclusion. A minimal approach is taken to ensure targets are met. (Hinks and Robson, 2010).

For Progressive community work to be truly meaningful, robust and life changing it should be considered to fully involve communities in the full life cycle of a housing development. As an example, if Local Authority planning departments were to enforce the seven goals from the Act on all housing developers, social and private, it would dramatically change the face of these developments. It would have the notable effect on raising self-esteem, self-confidence and self-worth translating to increased engagement and raised awareness and understanding of needs and limitations. 

It is those that are most disadvantaged that feel the worst effects of climate change. By fully participating these communities in the design of the development from technologies, layout, energy and environmental impacts it would support the development to become more resilient to the future demands and needs. 
















Conclusion
The report has focused on two broad aspects that is considered linked to future proofing developments and provided a critical review on these by focusing on materials, technologies and community development. 
Within the presented case study on the Old Oak Co-operative Social Housing development, the RSL has opted to construct a fabric first design (with the exception of the windows), with minimal maintenance requirements. The heating and hot water system has been designed to meet today’s needs with limited scope for future proofing and environmental cost.
It is evident that the development has been constructed to meet minimal legislative and capital cost requirements. No effort has been made to incorporate or provide the facility for renewable technology. Energy Performance Certificates for each dwelling make recommendations for the solar generation of hot water and electricity, these have not been acted on. Had the co-operate group be involved at an early design stage, an increase in rent offset by a reduction in energy costs may have warranted consideration.
Dwellings of today are constructed with higher performing energy efficient products and air tightness than all dwellings built before. As a result of this, tenants now have the greatest level of control over heating and ventilation, it is therefore paramount that they are made fully aware of how to manage the system to ensure no detriment to their health. 
This knowledge and understanding can be built up in many ways. Traditionally, occupants of new and existing developments are inducted to their building. An operations and maintenance manual sometimes assists with this induction and is a useful guide to understanding the technologies in the building.
Within developing communities and social housing for the future, it is argued that the notion of social capital has a key part to play in developing this knowledge and understanding. By involving communities in the full life cycle of a social housing development, it would not only help to meet the new Well-being of Future Generations Act 2015, developed by the Welsh Government, but would benefit all stake holders involved in learning about the needs of those that live in the development. Also to better understand the cost benefit and environmental impact that early design decisions have in material and technology choices.
It has been identified that developing local communities, links with the idea of future proofing. It will tackle poor local environments, low employment and high crime rates. It will contribute to making them attractive, meaningful environments whilst developing the people themselves, raising self-esteem, self-confidence, skills and knowledge. This will ultimately lead to well-maintained homes, lower turnaround of tenancies and developments that meet the demands and needs for the future generations and be adaptable where limitations are identified. It will help to create understanding around climate change issues and how best to adapt developments against its effects.
For this approach to be truly meaningful, attitudes and approaches must change to fully engage communities within areas of multiple deprivation. Standards must be raised to bring about social change. Providing effective and sincere services that develop projects with their communities at the centre will bring benefits to those communities, the developers and wider society as a whole.

Glossary of Terms
Community;	
The concept of community for the purposes of this report can be defined as a collective of people with a common place, interest or/and cause or communion. (Willmott, P. 1989). 
Co-operative housing;	
For the purposes of this report and supporting the Welsh context, the definition given by the welsh Co-operative centre provides a suitable definition. ‘Co-operative housing is community-led housing, managed, and in some cases owned, in accordance with co-operative values and principles. It involves a legal, democratic community membership being involved in decision making about their homes. It is different from other forms of housing because it is about encouraging and supporting local community control over housing and neighbourhoods. It is not a one-size fits all solution. Its principles can be applied in many different ways to meet the needs of local stakeholders’. (Welsh Co-operative Centre, n.d).
Social Capital;	
The concept of social capital as defined by the work of Putman (1993:2000) has provided the drive on research and policy development and is the most relevant to this report. Putnam’s work around social capital has informed thinking around the benefits associated with developing social networks and groups. The influence of this thinking of social capital can support the development of community work within social housing developments, and also support the development of critical thinking upon the process involved in the provision of housing and the construction life cycle. Social capital is often categorized into bonding and bridging social capital. Bonding social capital is seen as strong ties connecting family members, neighbours, close friends and business associates, while bridging social capital represents weaker ties connecting people with different ethnic, cultural and occupational backgrounds (Putnam, 2000, cited by Smith, M. 2000-2009), This ‘Bridging’ capital is most relevant to this report.
Social Housing;	
Priemus 2013, defined social housing as housing that is aimed to house predominantly households in a weak negotiating position in the housing market, such as low-income households, physically and/or mentally handicapped, ethnic minorities, immigrants and asylum seekers. The social housing providers are supposed to give priority to households who are not able to provide housing services for themselves without assistance. 
Registered Social Landlord;
Registered Social Landlord (RSL’s), more commonly known as housing associations are, third party, not for profit, charitable housing associations providing social housing, independent from local authority control, relying predominately from rental income for revenue( Davies, 2016). 
Online & Offline Drainage;
Online drainage system is connected to network, allowing water to be discharged beyond the confines of a development. Offline Drainage water is infiltrated into subsoil contained within the development (CIRIA, 2000).
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Appendices
1. Well-being of Future Generations (Wales) Act (2015) ‘The essentials’.
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