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[bookmark: _Toc165291243]Introduction

This report will be about addressing an aging housing stock that must preserve its heritage characteristics when any improvement/maintenance/retrofit work is carried out. The alterations must adhere to the principles of conservation with strict regulations to follow. Maintenance to increase the longevity of the buildings but bearing in mind that the buildings are in the social housing sector so, homes habitable for human (GOV.uk, 2023) must be in place as strict rules for living standards must be kept. Welsh Housing Quality Standard or WHQS for short (GOV.Wales, 2023) is a set of standards that must be met by social housing landlords within Wales, breaches in providing homes to these standards can have detrimental effects to the social housing landlords. Components deteriorate and must be changed after their lifecycles, but again proper permission is needed by submitting an article 4 application that gets approval from the local authority (Pembrokeshire.Gov, 2023). This research will be investigating the impact this has on tenants and look at the pros and cons. The feedback will collated from the tenants on how the changes have impacted the way they live in their homes. Feedback on if they have reduced bills and workmanship of the work done, from this it can be determined if there is value for money with the work done and if the changes have a positive or negative result. This can then determine if the products installed are right for the property to see if new technology or material is in place for future projects.    
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[bookmark: _Toc165291245]Provisional Title of Project: 
Modernizing Social Housing Stock in the Pembrokeshire County Conservation area

Change in title following second submission:

[bookmark: _Hlk165290681] Modernizing Social Housing Stock in the Pembrokeshire County, is it worth it?

A Report looking at the modernizing and preservation of social housing stock in Pembrokeshire conservation area.

[bookmark: _Toc165291246]Aims and Objectives, Hypotheses to be tested, questions to answer, etc.:

The hypotheses would be “Decarbonising, maintaining and improving quality of the Homes of tenants will really improve their quality of living”. The aim for this paper will be to see the challenges of improving buildings with set budgets for different work streams.  

1. How this is managed through cost and feasibility

2. Feedback from tenants on quality of workmanship

3. Determining through case studies and literature the best methods of achieving delivery of improvements

4. How much will it reduce bills or will bills be reduced enough for tenants to see a difference.



[bookmark: _Toc165291247]Literature Review 

For this literature review it will look at papers like how to modernize buildings with retro fit to achieve governments targets of improving housing to be more energy efficient and retain heat in homes. Many recent studies have focused on a fabric first approach as this is what Welsh government have identified to target to reduce carbon emissions. One problem lies with each property being different so requires specific alterations tailored to the building that are identified at the survey stage. In this papers case its social housing in a conservation/national park area, so hurdles in delivering these types of programs are vast that need to be addressed prior and during application of the works program. There has been much research into retro fitting homes, but most applications are just theory as there hasn’t been a span in time to really see the impacts of the changes to the homes and analyse if it was beneficial to the tenant both financially and living standards. New technology always advances materials used in the process of retrofit reducing costs and materials are refined to be more efficient. Decarbonizing current buildings in Wales is relatively new, the government are a driving force for the need to update Wales social housing stock, so homes achieve an EPC A Rating (HEATH, 2021). Another report has evaluated from a variety of sources such as Qualitive data from other housing projects such so this data can be complied with other research and theory papers to see what reductions in emissions can be achieved  (Mohammad Saffari, 2022). Looking at other thesis and articles for the research new knowledge should present itself with details on if by doing improvements to the properties it has benefits. Evidence from other projects will give similarities and differences so it can be critically evaluated to support this piece of research. (Cynthia Regnier, 2018) theorizes that by implemented adaptions that are an integrated system can be more beneficial than a fabric first approach. The fabric first approach is controversial as heating the property remains the same using oil or gas then combusted in boiler/combi boilers to generate the heat by these carbon rich fossil fuels. The idea in principle is more to do with capturing the heat generated as the building will be wrapped with EWI and PAS2023 certified windows/doors. The issue is that these homes may easily loose the heat as the property isn’t lived in the new way it is attended to be. Example of this can be that the tenants open the windows to allow more fresh air into the property but then the temperature drops inside the dwelling. The energy used to reheat the home to an ambient temperature will now be greater as opposed to if mechanical ventilation systems were used as part of the retrofit works. 

The aim for this paper is to understand the effects of decarbonization with benefits/negatives to the social housing stock in Pembrokeshire. Using reports from other housing associations display their findings that will enhance this paper, to give clarity on if improvements were made. Looking at (bre, 2017) One of its sections outlines the costly ramifications with the products failing, where now rectifying works need to be made. This is way a robust collaborative approach is needed to ensure the retro fitting works are fit for purpose, only then can true monitoring to verify the outcomes can be made. Considering this there is apparent gaps with delivery and research of retrofitting programs, with limited knowledge in the construction industry sector. Training and learning are what is needed to drive this forever changing decarb sector so it can be fully understood by all parties. (Jamal Alabid, 2022) summarises perfectly some of these challenges with delivery as it investigates no one solution fits all. Other methods of implementing retrofit can have a slightly different approach were using a more advanced mechanical ventilation system than in this report where the de-humidistat type fans used in the kitchen and bathroom are only required as per WHQS. The study looks at mechanically ventilated heat recovery system (MVHR) which is used to aim to improve the ambient temperature and humidity levels within the homes. 

Conservation area makes works difficult to some structures in this report as changes to the building’s appearance is needed by filling out an application to gain consent from the local council. Keeping heritage is important and this is where conflict of interests may arise with if improving homes without changing local aesthetics culture of the surrounding buildings. Scale of delivery of these projects with a lot of thought going into each application of the works. Just getting the right systems in place for the property and locations is difficult as describe in that report. Having an accredited skilled workforce is a challenge as these types of projects are relatively new, with reviews and changes to the criteria to accomplish the targets set by Welsh Gov. Application of the EWI needs approval by the supplier, installer, and the client (retro fit coordinator) to certify correctly applied works. Failure to apply the EWI to approved plans or method could result in prosecution by those who are affected by faulty application.  

Taking all that into consideration to implement change you must go through a process of gathering everything that has been learnt through other projects and your own. Trail and error is key to ending up with a better overall product, there has been lots of studies that companies can learn from to put plans in place to eliminate error and gain a positive result. Understanding and learning from new technologies is all part of the process with better methods/procedures with each project. 

[bookmark: _Toc165291248]Research Methodology and Justification:

To gather justification of the works, by pre surveying the property and checking (EPC) ratings and then to follow up after completion of works with another test to see if the improvements have worked. Assigning contractors would have been completed when the Projects framework tender contract was agreed. The work rates would have been agreed in this contractual agreement securing value for money at this stage was crucial. Monitoring their performance will prove justification of the retrofit program. The tenant will also have a part to play as feedback from post work questionnaire will be filled out, these results can then be examined and see if trends or expectations are made. Reviewing with contractors is also vital part of the works process with on site and remote meetings can be done. Quarterly meetings are a great way of reviewing progress of the works program and to see if they are meeting the targets made by the landlord. 

[bookmark: _Toc165291249]Primary Research (e.g. Interviews, Questionnaires etc.):

For this research it will use mostly consist of Qualitative data as it will be asking views of tenants in the property to see if the work carried out has improved their quality of life. Asking if they have reduced utility bills, experienced using the heating less or no improvement at all. Questions will also be asked on quality of work and if their expectations were met. Just relying on this type of data isn’t enough as there is access to real life data of the performance of the home through things such as a home management system (IOPT). This system detects CO2, temperature, humidity, and dew points of rooms within the property. EPC ratings are done prior to any works, which shows the potential of what a new score will be. After the work is carried out a new rating will be achieved so it’s imperative to use both feedback from the tenants and the data to determine if work carried out has improved the home. Evaluating this will prove if it was value for money or if other methods of retro fitting could have been done to achieve the same results. Coming from the direction of a social landlord which has targets set by Welsh Government it must be monitored to see if ateb are going to be reaching the targets set. Ateb must have the tenant’s approval in mind with any home improvements as we have a social responsibility of providing suitable sustainable homes in line with our companies policy/DNA. This work-based project will reinforce how I already foresee these retro fitting improvements to be a positive but show the challenges of social housing and in a conservation area where even stricter processes must be followed. Ateb do build new homes for the social housing market, but this piece of work will only be looking at existing properties within Pembrokeshire National Park. I will interview a select few peers within the construction industry so I can examine both feedback from the tenants, and from construction professionals. Using collected quantitative data from surveys and monitoring systems it can be processed through SPSS. From here graphs can be created to recognise trends and see the difference from feedback from tenant vs actual performance data. This can be part of the evaluation process to see if the retro fit program is beneficial for tenants and upgrading home performance as per its intention. One size does not fit all approach and even keeping up with new technology if vital to any of the retro fitting works. Surveyors must be up to date with any new technology and look at other case studies to gain greater knowledge of these programs to fully get the best results, if not applied correctly then it can be a waste and that’s where the results back may show a lack of faith in the whole adaptations.      

Questions for the survey/questionnaire for tenants

1. Have you noticed a significant change in energy costs?
2. Are you using your heating less frequently than before?
3. Would you recommend having retrofitting done to others that might be eligible? 
4. On a scale 1-10 10 being extreme, how intrusive were the works at the property?
5. Were you explained to fully about the potential benefits of having retrofitting done?

Questions to professionals

1. In your professional opinion how beneficial do you think this type of work is?
2. Do you think a fabric first approach is beneficial?
3. Do you think net zero is achievable?
4. What new technology are you most interested in?
5. Is there a sufficient workforce to amply Retro fit across Wales?






      

[bookmark: _Toc165291250]The results

Collating the data from the questionnaires shows trends in the responses that will be evaluated and deciphered into an answer to the initial question of “Modernizing Social Housing Stock in the Pembrokeshire County, is it worth it?”. The first set of questions that will be scrutinized is from the tenants, the people who have had the retro fit work done in their homes to see if the application of the retrofit has improved the energy efficiency of the property. Secondly results from working professionals in the industry that apply these works programs in their day-to-day roles. These Professionals have a vast of experience between them and have been chosen as they don’t have an unconscious bias as if manufactures of products were asked. 

The results of the surveys from the tenants vary and can be found in the appendix Fig 2, these range from an energy saving point of view to changes in cost. The majority of 80% have notice in costs saved from the application of the retro fit with a 20% stating they have an increased cost. [image: Forms response chart. Question title: Have you noticed a significant change in energy costs?. Number of responses: 5 responses.]This perspective from the tenants gives an indication that the improvements have been beneficial in reducing monthly bills. However, this might change of the year and is just a snapshot as other factors could have manipulated the answers, such as being fixed into a high tariff with an energy supplier. Other factors such as time of year or how the tenant lives in the property with that in mind you would need to surmise that they utilise the property to its maximum potential. By removing a gas boiler and installing an air source heat pump there would be an increase in electricity bills but if there were other changes as solar PV panels, battery storage and EWI this should in theory reduce the costs. The Usage of heating that was also asked with the majority responding with less usage, EWI by design helps with heat retention in the property. This applied on its own as a fabric first approach with a fossil fuel boiler would again potentially keep heat that is generated within the property for longer. The fabric first approach is something that I agree with as its one of the best ways to retain heat within the property the feedback has also shown that.

“Yes if correctly undertaken to PAS standards

Yes, aesthetically and maintenance.

The thermal performance of a building will help reduce carbon emissions and bring us closer to our goal of Net Zero. Fabric improvement can have many benefits such as: lower running costs, improved comfort, reduced damp risk, better heat pump performance, reduced overheating risk and less requirements for electricity capacity increases.”

As mentioned, it increases energy retention within the property and as stated by the professional must be done to the correct standards to have better performance and reduce the running costs of a property. 

[image: Forms response chart. Question title: Are you using your heating less frequently than before?. Number of responses: 5 responses.]The ambient temperature fluctuates from the type of tenant with age being a factor, being older generally means being more susceptible to the cold so more heat will need to be generated and retained to have that personal comfort. 

The majority recommended the improvements stating that it helps with keeping costs down. The 40% who have said no to recommend the improvements appear to be disgruntled with the retro fitting. These factors of setting expectations and misleading what the products could make regarding savings, can unfortunately have a detrimental impact. The changes to how the homes are heated will also change how you live in the properties, with change being difficult to some. Not having the full knowledge of how-to live in a property that has been retrofitted that maximises its potential can lead to a response like this. Disruption to the tenant’s day to day life and intrusive works can either be positive or negative. The individual’s home can be disrupted for a long time whilst works are being carried out, also things like having electricity turned off for short durations can be negative. A lot more people work from home than ever before thus needing access to power and internet. Doing these projects in social housing can be challenging with the need to do works from the governments directive but having some unwilling tenants. This battle can lead to complaints from tenants of the slightest of nuisances by workers completing the project. Special measures are put in place however this can lead to a negative review or a bias that reflects poorly.
[image: Forms response chart. Question title: On a scale 1-10 10 being extreme, how intrusive were the works at the property?
. Number of responses: 5 responses.]            

Beneficial must be taken as open as possible and not just for the tenant, the tenant can easily move out at any time, the building must be taken as an asset and not a home at times. This is why broader picture of the works and their impacts are taken in the consideration of choosing a street, building age for every project.
“In your professional opinion how beneficial do you think this type of work is?
4 responses

Very beneficial if undertaken in the correct sequence as to not knowingly put people into fuel poverty.
I believe this type of work can be very beneficial.

Extremely due to energy efficiency.

Retrofitting our properties will help improve energy efficiency and reduce energy consumption which will benefit our customers giving them lower energy costs and a more comfortable home to live in. Energy efficient homes will always be more desirable to live in and this will benefit both the tenant and the landlord. Retrofit work can also benefit the local economy by producing jobs for local trades people and contractors.”

It was also noted that it creates jobs for the local community with encouraging growth for trades people and contractors. It all goes back to the community by having project works in an area as the shops will be used by workers buying lunch or buy purchasing materials in the builders’ merchants. These financial boosts have a lasting impact especially in the financial crisis Wales is in today, so these works are a driving force for local economy.

The other thing to look at is live data collated by the Iopt monitoring systems that are present in homes that give true recording of the status of the property internally. These recordings of internal performance are a true quantitative type of data that can be analysed with the qualitive data from the surveys. This was suggested as technology that a professional was most interested in from the survey. 

“iOpt asset monitoring - This technology is a specially designed environmental sensors which monitors temperature, humidity and CO2 in a property. This will help us capture data relating to the thermal performance of the building’s fabric, mould risk, poor ventilation and the type of occupancy within the property.”

This highlights the importance of monitoring the homes pre and post works, it reduces risk and prevents escalations of concerning living conditions in homes. Professional opinions matter and having a buy in from them is the first and important step in any project. Setting the right communications with the tenants and monitoring installation works to the highest of standards will either make or break a project. Believing that this type of work is beneficial to improving the quality of life of the user and stepping into a greener future across Wales is a must have attitude. As most of the responses show from both the tenants and the professionals that it is beneficial to implement these changes in the properties.

[bookmark: _Toc165291251]Conclusion 

Throughout this project I’ve continually grown more of an understanding in other people’s point of view whether that’s a professional viewpoint or someone who has lived through alterations at their home. At first it seemed on the surface that these alterations would be welcomed with open arms but that certainly has not been the case. You must have consideration to people who may be affected by the work on these types of projects. I’ve generally have worked on a street-by-street basis however it can affect non residence who are entering the street as a lot of work is required on some of these projects. Delivery of materials can hold up access and ingress to some homes that can be quite challenging. Being a driven force in this sector for change to greener homes that are more efficient I have found rejection to works approval from our tenants quite hard to take. It’s a benefit to the property and the tenant who reside in the homes, but the worry of work can be quite disturbing to a few. All works have had prior site meetings and information has been sent out, so everyone is aware of the scope of works and full communication has been maintained throughout the projects. Different experiences determine a bias towards the projects whether they have been successful or not, this must be maintained as neighbours can be detrimental to a project. Having seen this first hand, I try to always maintain communication and keep tenant expectations realistic to the parameters of the project.

To some net zero is realistic target but that would mean a drastic change in the way people live in their homes, this would mean massive amounts of alteration that isn’t feasible in most dwellings. I believe in a step towards it is the right thing to do so any changes that reduce energy need and reduction in reliance of fossil fuels will have a positive locally and worldwide. These steps made by all housing associations will have a joined-up reduction across Wales and I would say I would feel a sense of pride in doing a little bit in that overall process of retrofitting homes however challenging it is. All the professional responses shown a positive trend in improving energy efficiency with one highlighting the positive impact it will have with the tenants.

Communication across the projects with different technical disciplines is crucial as they must deliver in a coherent way for the maximum outcomes. Time on projects must be kept to a minimum to cause at least disruption to tenants and one of the worst things to happen is to go or alter finished works e.g. the electrician hasn’t moved a socket but the room has been decorated as part of the works, the tenant would have to now be without that room again until the works are altered. This can cause negativity and disbelief for tenants and workers that can escalate into a negative experience to all. As mentioned in the results having the right workforce is difficult to find as this is a new type of work discipline within Wales and has new technologies with new ways of implementing within properties. 

A tenant has had their cavity wall insulation taking out as after investigation it was damp, this was initially done as the tenant reported condensation mould spores within the property and the walls were high with humidity. It is also yet to receive EWI as we have given it a year to naturally dry out however Iopt monitoring sensors were installed at the property as a measure and in preparation of EWI. Since being installed the tenant was still reporting Mold growth and it was explained that once the cavities were extracted the moisture left in the walls will draw through into the property. We checked the monitors and seen a high level of Co2 at times and low usage of the central heating. This has led to a meeting at the property from our home energy officer arranging a visit and discussing this anomaly with the tenant. On the findings with the site visit it has been discovered that the tenant is using a portable gas fire for heating, the by product of this source of heating is moister that is adding to the humidity of the house and not sufficiently heating the whole property. The tenant is essential in fuel poverty and has been giving advice on how to heat the home and with advice on cheaper energy bills. They have also ben given financial support to help heat the home and not using the portable gas fire. Without the sensors this would not have been possible to help find this issue, I’m looking forward in delivering the EWI in this financial year as it will help this tenant with energy consumption and hopefully with reducing costs with heating the home. I’m hoping that this will be rewarding project, and results will show a positive light on retro fitting.

Believing in the end result is the drive for myself however challenging it can be, when the results prove all the hard work has paid off. This strengthens my continual professional journey in learning more about how to deliver retro fitting in a challenging sector and geographical location. Having a more open mind to the wider project and will now be evaluating the littlest of decisions made as some have had major implications so I’m better prepared in future applications is something I will take on board. Failures and success are measured in different ways, I may have been too coherent to a tenant need but put more time scale and costs to projects where this could have been avoided or more realistic. Looking at the original question “Modernizing Social Housing Stock in the Pembrokeshire County, is it worth it?” My answer would be yes, I’ve enjoyed the projects I’m involved in and look forward to more in the future.  




References
bre. (2017). Post Installation Performance of Cavity Wall & External Wall Insulation. Constructing Excellence in Wales. Retrieved from https://www.cewales.org.uk/files/3014/7671/0110/Post_Installation_Performance_of_Cavity_Wall__External_Wall_Insulation.pdf
Cynthia Regnier, K. S. (2018). Quantifying the benefits of a building retrofit using an integrated system approach: A case study. Retrieved from Science Direct: https://www.sciencedirect.com/science/article/pii/S0378778817318832
GOV.uk. (23, 11 27). Homes (Fitness for Human Habitation) Act 2018. Retrieved from GOV.uk: https://www.gov.uk/government/publications/homes-fitness-for-human-habitation-act-2018
GOV.Wales. (2023, 11 27). Welsh Housing Quality Standard 2023. Retrieved from GOV.Wales: https://www.gov.wales/welsh-housing-quality-standard-2023-0
HEATH, L. (2021). Key takeaways from the Welsh government’s Net Zero Wales plan. Inside Housing.
Jamal Alabid, A. B. (2022). A review on the energy retrofit policies and improvements of the UK existing buildings, challenges and benefits. Renewable and Sustainable Energy Reviews. Retrieved from https://www.sciencedirect.com/science/article/pii/S1364032122000892
Mohammad Saffari, P. B. (2022). Home energy retrofit: Reviewing its depth, scale of delivery, and sustainability. Energy and Buildings. Retrieved from https://www.sciencedirect.com/science/article/pii/S0378778822004248
Pembrokeshire.Gov. (2023, 11 20). Listed Buildings and Conservation Area. Retrieved from Pembrokeshire.Gov: https://www.pembrokeshire.gov.uk/listed-buildings-and-conservation-area/conservation-areas






[bookmark: _Toc165291253]Appendix

[bookmark: _Toc165291254]Fig 1: Tenant Retrofit Questionnaire
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[bookmark: _Toc165291256]Fig 2: Results from the survey
[image: Forms response chart. Question title: Have you noticed a significant change in energy costs?. Number of responses: 5 responses.]

[image: Forms response chart. Question title: Are you using your heating less frequently than before?. Number of responses: 5 responses.]
[image: Forms response chart. Question title: Would you recommend having retrofitting done to others that might be eligible?
. Number of responses: 5 responses.]
Reason behind your answer 4 responses

1.Electric still high.
2.A little disruption, but well worth it, every little helps to keep energy costs down.
3.Saves money.
4.Cost increase since install, I'm not feeling the benefits that were sold to me.
[image: Forms response chart. Question title: On a scale 1-10 10 being extreme, how intrusive were the works at the property?
. Number of responses: 5 responses.]
Please elaborate 3 responses

1.House upside down for a few days.
2.We are elderly but coped well with the disruption.
3.They had to do their job.

[image: Forms response chart. Question title: Were you explained to fully about the potential benefits of having retrofitting done?. Number of responses: 5 responses.]
Any further comments 2 responses

1.Would encourage others to do the same, and any benefit has to be good.
2.no mention of cost increases. I was told it would be cheaper. my bills have trebled.

[bookmark: _Toc165291257]Fig 3:
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[bookmark: _Toc165291258]Fig 4: Results from the survey

In your professional opinion how beneficial do you think this type of work is?
4 responses

Very beneficial if undertaken in the correct sequence as to not knowingly put people into fuel poverty.

I believe this type of work can be very beneficial.

Extremely due to energy efficiency.

Retrofitting our properties will help improve energy efficiency and reduce energy consumption which will benefit our customers giving them lower energy costs and a more comfortable home to live in. Energy efficient homes will always be more desirable to live in and this will benefit both the tenant and the landlord. Retrofit work can also benefit the local economy by producing jobs for local trades people and contractors.

Do you think a fabric first approach is beneficial?
4 responses

Yes, if correctly undertaken to PAS standards.

Yes.

Yes, aesthetically and maintenance.

The thermal performance of a building will help reduce carbon emissions and bring us closer to our goal of Net Zero. Fabric improvement can have many benefits such as: lower running costs, improved comfort, reduced damp risk, better heat pump performance, reduced overheating risk and less requirements for electricity capacity increases.










Do you think net zero is achievable?
4 responses

No not in all homes and buildings, the UK has the third oldest housing stock in Europe.

Yes

Potentially given the correct approach.

Even though I feel it will be very challenging, I believe we can achieve Net Zero by increasing public awareness of climate change, and retrofitting our properties has now become more important than ever. Ateb as a social landlord need to support this concept to remain complaint and with the help of Welsh Government funding will do it's part to reduce CO2 emissions.


What new technology are you most interested in?
4 responses

Sodium batteries.

I am interested in all the technology used as someone who is new into this type of work and have limited knowledge.

Air source heat.

iOpt asset monitoring - This technology is a specially designed environmental sensors which monitors temperature, humidity, and CO2 in a property. This will help us capture data relating to the thermal performance of the building’s fabric, mould risk, poor ventilation and the type of occupancy within the property.













Is there a sufficient workforce to amply Retro fit across Wales?
3 responses

Absolutely not

No however this sector is adapting.

From my understanding, there are only a limited number of certified trades people and contractors who can offer this service across the UK in-line with PAS 2035, and an even more limited number within Wales. So, with this in mind, having a sufficient workforce within our geographical area is unlikely, however, I believe we have sourced the correct contractors to undertake this work without any issues using our robust procurement and tender process.
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