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1. Executive Summary 
 

In 2020 Nottingham City Council, undertook a research project to assess the process of analysing a 

Social Housing Provider’s (SHP) housing stock. This research project looked into ways of undertaking 

property assessments, as well as analysing and sourcing recommendations to inform future 

improvement works, with the overarching aim of decarbonising the portfolio.  

Nottingham City Council utilised an existing contract in place with South Derbyshire District Council, 

to deliver a sample approach of domestic Energy Performance Certificates (EPCs) for their portfolio 

split between two pilots of differing approaches. 

 Pilot 1 - focussed on the traditional methodology of generating recommendations via manual 

modelling.  

 Pilot 2 - utilised a piece of software called Carbon Reduction Options for Housing Managers 

(CROHM) to generate recommendations without the need for any manual modelling. 

Limitations and impacts felt by COVID-19, delays in gaining tenant contact information and property 

information and issues in booking appointments all contributed to the amount of surveys being 

undertaken. This resulted in a reduction in completed surveys, from the originally proposed 700, to 

429. The report is therefore based on a smaller number of properties, with the remaining properties 

being undertaken outside of the project following report completion. 

Assessments were undertaken and analysis completed to generate recommendations for both pilots, 

further detail is provided within the report as to the limitations and attributes of each approach. 

Overall, it was found that Pilot 2 was the most successful approach in achieving the objectives set, and 

is therefore our recommended approach for SHPs to assess and gain recommendations for 

improvements for their housing stock. The Pilot 2 approach, achieved C grades or above for all 

properties with a total cost of £6,222,216.00 for retrofit of the properties assessed (based on entire 

portfolio inclusive of pilot 1 and pilot 2 properties, minus 2 properties that were not able to be 

processed via CROHM due to not having XMLs available at time of processing), with an average cost 

of £14,571.93 per property, and 47% achieving net zero status.  

A 4 step process has been outlined with supporting measures to aid in a successful delivery in addition 

to a three level scalability format to allow for any size of SHP with varying budgetary limitations to 

undertake the recommended approach.  
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2. Project timeline 
 
Nottingham City Council, hereby known as NCC, utilised an existing domestic EPC contract to deliver 
the pilots for the BEIS project. This allowed work to commence immediately with no recruitment 
required, by utilising existing staff contracted to work on this project. The SHP, South Derbyshire 
District Council, hereby known as SDDC, was willing to be part of the study, which would allow for an 
additional 100 EPCs and tenant engagement to be provided by NCC via BEIS funding totalling 700 
properties for the project.  
 
With the above being said, upon project commencement, the global COVID-19 pandemic occurred 
halting all on site activity for NCC until August 2020. This meant that the work scheduled for March-
July in Energy Services was pushed back, resulting in the officers assigned to work on the SDDC 
contract being re-routed to other work streams to fulfil contractual obligations. This led to the delays 
of project start and resource allocation which were felt until October 2020 when the two officers were 
able to provide their full time focus to the project.  
 
Throughout the project, COVID-19 has had an impact as a result of varying levels of local and national 
lockdown, self-isolation of tenants and a general uneasy feelings about letting officers into domestic 
settings. This resulted in a lower than expected take up of appointments, and reduced numbers of 
completed surveys for the project, a total of 429 were completed and used for the analysis for this 
research project, the remaining amount will be undertaken until fully complete. It should be noted 
that the final assessment and provision of recommendations provided to SDDC and as part of this 
study are for 427 properties due to two missing XML files meaning the full 429 could not be processed. 
However, technically 428 have been assessed as one of the missing XML file properties was included 
within pilot 1’s assessment. 
 
Although existing staffing was able to be utilised, some upskilling was undertaken by assessors to fully 
understand the implications of going Net Zero for the BEIS project. Ordinarily this would not have been 
required by clients as part of recommendation to increase EPC score within Minimum Energy 
Efficiency Standards (MEES) framework. It is our belief that a dedicated resource in the form of an 
experienced DEA with knowledge of how buildings are built and operate is required for any 
assessment of housing stock.  
 
In the beginning of the project, there were delays in gaining tenant property and contact detail 
information to facilitate the survey booking process. In a project of this size, where you are attempting 
to survey a large number of properties with varying archetypes, you would anticipate a 20% uplift on 
numbers of properties provided, to take into account for a failure rate of bookings. NCC were provided 
with batches of approximately 100 at a time, with large timeframes between receiving additional 
batches following requests. It should be noted that further into the programme additional batches 
were received in line with requests, which allowed assessors to contact more tenants. However, if a 
greater level of properties were received, at more frequent intervals, it could be expected that NCC 
would have been able to achieve the full portfolio requirement in the allocated period.  
 
During the project, delays occurred due to the communication of general project issues through 
varying members of the project on both NCC and SDDC side. NCC Project Manager (PM) often liaised 
with SDDC and a breakdown in communication began to occur between the two parties due to varying 
officers being assigned to engage with NCC, the issue was exacerbated by the inability of the PM to 
put in place monthly meetings for progress review and issue arising. By November, monthly project 
meetings were put in place, overseen by the Regional Energy Project Manager (REPM) to aid in the 
facilitation of communication between client and NCC, with relations improving and becoming much 
more effective in the latter months of the project.  
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Although it was convenient to utilise an existing client contract for the project, it had its own 
complications as the two had slightly differing outputs and requirements.  
 
Overview comments/lessons learned: 

 Provision of tenant property details need to be gained prior to project start and a larger 
number than anticipated to allow for booking failures 

 Additional consideration for external components (COVID-19) and their impact on assessment 
needs to have greater consideration in risk registers and project planning stage 

 DEA with experience and knowledge of net zero to be utilised for any assessment of housing 
stock going forward 

 
 

3. Project Barriers 
 
Some barriers have been mentioned in the previous section which have relevance to project timeline, 
however a multitude of barriers have been found, which should be learned from to enable a solid 
recommendation of future processes to SHPs. 
 
As previously noted, the most basic barrier faced during the project is availability and provision of 
tenant contact details and property lists to allow assessors to undertake the required EPCs. Insufficient 
property numbers were received in the timeframe that led to delays and fewer properties completed 
than anticipated for the report.  
 
COVID-19 has been a barrier to delivery throughout the project, not only did it delay project start, 
throughout the project there have been cancellations, general access issues due to vulnerability of the 
tenants within the housing stock (elderly/medically vulnerable) and their lack of willingness to allow 
access or to enable access due to self-isolation/shielding. Assessors wore full PPE during assessments, 
it was made clear through tenant communication that government guidance would be followed during 
site visits, however there was still some uncertainty on site. It is noted that success, in terms of survey 
completion, would have been greater without the pandemic occurring. It is useful to note that, 
although many appointments still went ahead, there was tenant anxiety remaining during the visits. 
An area for improvement could be to tailor communication around the local lockdown information, 
rather than utilise the same letter throughout the entirety of the project, as we did. As previously 
stated, receiving larger numbers of properties would have allowed NCC greater chances of booking in 
enough appointments to meet the full portfolio of properties for the report even with additional 
barriers such as COVID-19.  
 
An additional barrier with tenant liaison came about in circumstances where tenants had particularly 

difficult relationships or pre-existing issues with SDDC. It was found that tenants who had issues with 

SDDC were more likely to be unwilling to provide access; and where access was granted survey time 

increased due to complaints on site. There was sometimes little understanding from the tenants’ side 

of the differentiation between NCC and SDDC and additional explanation had to be undertaken to 

advise that NCC would not be able to deal with any issues and they had to refer back to SDDC. 

A small number of appointment cancellations occurred due to tenants receiving incorrect advice from 

other departments within SDDC, such as the maintenance teams. Appointments would be booked via 

the assessor and later the tenant would contact the maintenance team and be advised to cancel, as 

they were not aware of the works being undertaken. It is advised that before undertaking such a 
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programme of works that all relevant departments within SDDC are informed and regular internal 

communications undertaken to ensure no miss-advice occur.   

NCC have delivered multiple contracts for neighbouring authorities but on a smaller scale, without an 
additional project being added to deliver in tandem with slightly differing required outcomes. Thus, 
there was a lack of experience on NCC’s side of delivering such a programme of works. A level of 
upskilling on both parts has had to be undertaken to ensure effective delivery throughout the project 
period. Going forward, it would be advised that any SHP looking to undertake such a review internally 
without the aid of an external body to manage the works should instruct a project manager or project 
delivery team with experience of delivering a project of this scale.  
 
It is believed that there was a potential lack of understanding of what SDDC wanted to be delivered 
prior to contract signature, with a number of conflicting priorities and requirements being discussed. 
A meeting was held with representatives of both parties to discuss requirements to ensure the scope 
of works was clear prior to commencement. It would be recommended that all SHPs have a 
conversation with Domestic Energy Assessor (DEA) prior to engaging in a project to ensure they fully 
understand what can be delivered, as well as the scope of works to ensure that expectations are met. 
 
Access to internal systems for NCC assessors to gain additional information on the property portfolio 

would have been useful to improve knowledge of the stock. Maintenance schedules and specific 

property build information held by the SDDC, if accessible, would have enabled the DEAs to ensure 

information entered into RdSAP was accurate and up to date. This information would eliminate 

circumstances in which an assessor has to assume default values in the software, for example, if an 

assessor is unable to access loft spaces to visibly check for the presence and level of loft insulation. In 

this scenario the software would assume worst case values based on the property age, this can result 

in inaccurate results and recommendations that may not necessarily be required. If SHPs do not hold 

such systems or access is not able to be granted, it is suggested that a technical lead who holds 

knowledge on the property portfolio is put forward by the SHP to assist assessors as and when 

required.  

In terms of technical barriers to such a project, assessors utilised RdSAP software to generate EPCs 

and to undertake modelling (pilot 1) for the research project. It is understood that RdSAP software 

has limitations, firstly, it is based on several assumed standard parameters such as heating patterns 

and temperatures. As such the overall consumption is an estimation and does not reflect the actual 

use and consumption of each individual property. In addition, the software calculates carbon 

emissions and EPC results based on dated carbon factors and tariff rates, therefore results can be 

misleading and recommendations on how to achieve net zero inaccurate. It does not allow an assessor 

to take into consideration the future landscape of the energy market or the decarbonising of the grid 

which is a significant barrier.  

In addition to Net Zero recommendations, SDDC required us to gain an EPC of C or above. This is 

discussed further in section 4, however for this section it remains a valid barrier in terms of potentially 

conflicting goals. When net zero and social housing decarbonisation is the main driver, there needs to 

be consideration for other goals and if they coincide such as EPC grades. It should be noted that this 

may only be apparent due to utilising an existing contract with existing goals required, if a separate 

SHP was appointed then this may not have been a barrier.   

A barrier that was not incurred during this research project but that remains valid, is cost of reviews. 
SHPs need either to have capital internally for such reviews, or require access to funding that would 
support these works. Costs are discussed further in section 4; but regardless of route taken it should 
be understood that there will inherently always be a cost to reviewing housing stock. SHPs with no 
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capital will be hindered in their ability to undertake such assessments of stock, and would therefore 
either base improvement works on old EPC information, or on literature reviews, which may not be in 
line with the outcomes they wish to achieve.  
 
Overview comments/lessons learned: 

 Tailored communication to tenants for bespoke local issues (potentially only applicable for 
Pandemic time period) need to be undertaken 

 Ensure communication of project delivery is made throughout all departments of SHP to 
reduce tenant confusion, cancellations 

 Larger batches of tenant properties from SHP for assessors to assess to increase success rate 
of bookings 

 Process for noting and addressing ongoing pre-existing tenant issues with SHP needs to be in 
place to allow tenants concerns to be addressed by assessors while on site 

 Central contact for technical housing stock queries in SHP would enable greater 
completion/understanding by assessors 

 Inherent issues with the EPC system (RdSAP), it does not fully support net zero ambitions at 
this stage, this needs to be addressed by central government  

 

4. Tenant engagement 
 
Tenant engagement during this project has included, telephone calls, letters, surveys and face-to-face 
communication on site during surveys.  
 
The process in place for booking of EPC appointments was SDDC would allocate a certain number of 
properties to a “batch” and submit to NCC. Letters would then be sent out to residents, to provide 
them with advance notice to expect a call from an assessor to book an appointment. Additional 
information, such as FAQs, was also included in the letter; this provided tenants with further details 
of the assessment and what would be required. NCC allocated funding via BEIS to a dedicated 
individual for booking via our internal customer services team, which in the first instance provided 
great resource to the project. However, 4 months into the project this resource left NCC and, although 
a replacement was allocated, productivity declined with no support being provided from January 2021 
due to internal resource issues. Assessors then had to begin to make the majority of their own 
appointments, which resulted in a backlog of administrative duties, and a decline in completed 
appointments. It would be recommended that a dedicated resource is allocated for appointment 
bookings and general tenant liaison.  
 
In terms of the letters sent out, as noted previously, there was a delay in gaining batches of properties 
from SDDC which delayed NCC’s ability to contact tenants for bookings. In addition, there have been 
instances where tenants have claimed not to have received the letter and therefore would not 
proceed with booking an appointment. Furthermore, tenants also voiced some confusion with the 
information contained within the letter, particularly the project start date. The letter stated the 
project would commence in August, but not which year, some tenants who received the letter from 
December onwards believed that meant August 2021 and were left confused when being contacted 
to arrange a visit prior to this date. This feedback was relayed back to the client and the letter was 
tweaked to reflect this, eliminating the confusion.  
 
When undertaking phone calls to tenants there were some technical issues such as, incorrect tenant 
numbers, numbers that were invalid and did not connect in addition to missing contact details. There 
were instances where tenants had passed away and family members answered the calls, which led to 
some distressing conversations, which could have been avoided if correct, and up to date details were 
provided by SDDC. In these instances, surveys were unable to be booked. In addition, where correct 
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numbers had been provided, many tenants did not answer and voicemails had to be left; 90% of these 
voicemails were left unanswered with tenants not returning the call which led to several attempts 
being made for single properties, adding to administrative time.  
 
For those tenants where NCC was able to successfully gain contact, tenants were generally happy to 
have discussions and book an appointment for the survey to be completed. This temperament 
followed through to site visits with assessors ranking tenants a 4 out of 5 in terms of attitude to 
assessors (1 is want assessor to leave immediately/very negative attitude, 5 is strong positive 
attitude). There were some occasions where tenants had additional questions and did not understand 
the purpose of the visit (some of which were due to not receiving the letter). This would suggest that 
the letter was not formatted in an understandable manner, leading to further confusion. This is 
supported by the official survey, as detailed latter in this section whereby most respondents did not 
understand what an EPC is. Due to the demographic of the majority of the tenants within this project, 
it was key that assessors had strong interpersonal awareness, understanding of the demographic and 
that they were able to present a friendly approach to ensure tenant was comfortable. 
 
While on site, some tenants raised concerns over the surveys and the implications of their outcome, 
there were concerns regarding the demolition of their property, concerns which the assessors were 
unable to advise on, but directed them to the SDDC for clarification.  
 
It is useful to note that the success of the bookings for this programme was helped by the demographic 
of the tenants. In other similar work packages that NCC delivers, much more difficulty is found in 
booking appointments particularly with those of working age or student age. One of the main issues 
that arises from this is that the tenant is not available for the majority of the standard assessors’ 
working day; either to answer the phone call to book the appointment or to provide access for the 
assessors to complete the survey. Due to this, if the demographic was different, assessors may be 
required to alter their working pattern to offer weekend and evening appointments.   
 
Mid-way through the programme, when the success rate of bookings began to reduce assessors 
undertook door-to-door cold call knocks to try to generate bookings. This proved successful, with 60% 
of door knocks leading to a booking, or an on the spot assessment. Calling cards were also adopted, 
(it should be noted this was to the end of the section whereby appointments were included within 
this report) to help generate bookings for those who may not have been home on the time of the door 
knock and have been unable to contact via telephone. In addition, the usage of text messages for 
those individuals who had not answered telephone calls by the assessors were undertaken with some 
success. It would be noted that if email addresses were available then this could also have been 
utilised to make contact, however the demographic of SDDC tenancy may not have been conducive 
to this method.  
 
Below is an extract of the information required on a monthly basis, which formed part of the BEIS 
report. Updated with final numbers at the time of report writing: 
 

Number of calls made to tenants 860 

Number of appointments booked 449 

Number of appointments cancelled/rearranged 67 

Number of EPCs completed 429 

Number of tenant appointments with no shows 4 

Number of tenant surveys distributed 400 

Number of responses to tenant survey 49 

Number of incomplete survey responses (if measurable) 351 
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In addition to general tenant liaison a wider engagement programme was created and distributed by 
NCC to gauge views of tenants in line with the BEIS objectives: 
 

1. To gather information from the tenant on energy bills, affordability, explore energy 
awareness and understand local energy concerns for BEIS with incentive for prizes to get a 
high level of responses back 

2. And provide tenants with energy efficiency/saving information for awareness and to change 

energy habits 

In order to gather information from tenants a survey was created asking a range of questions 
surrounding energy bills, energy efficiency, energy affordability and energy action. A leaflet to inform 
tenants about energy performance and tips on reducing energy bills accompanied this survey. Please 
see Appendix A for a copy of the survey and related leaflet.  
 
There was an initial delay in getting the leaflet approved by SDDC due to the varying levels of 
marketing approval it had to be processed through. In addition the prize that was assigned was 
delayed due to the initial proposal to include temperature gauges within the survey packs as 
“freebies” as SDDC did not wish tenants to have measure of the temperature of the property. 
Therefore, this proposal was discontinued and a final prize draw prize was allocated. Of the 49 
respondents 45 requested to be included in the prize draw. It is worth noting however, 5 respondents 
didn’t fill in the survey but filled in the prize draw information, these entries were not included in the 
prize draw. The two prizes on offer were £75 supermarket voucher or a zero waste hamper, the 
supermarket vouchers were by far the more popular with 43 respondents selecting this prize as an 
option.  
 
Originally, it was hoped that an online survey would be created with little need for paper copy 
versions. However, after assessment of the tenants’ age and abilities, as well as the zero response 
received to the first dissemination it was decided that paper versions with free post envelopes for 
returns would need to be provided to every resident having a survey delivered. 200 surveys were 
delivered to residents who had already received an EPC assessment by the 16th of October 2020. A 
second batch of 200 surveys were posted out to households where an assessment was carried out by 
31st December 2020. 
 
Of the 400 sent, 49 responses have been received with results included in Appendix B. Leaflets and 
surveys were originally intended to be provided to assessors to deliver, however, there were issues 
attending NCC offices to print and collate due to COVID-19 local lockdown restrictions and “essential 
work” barriers. Based on lessons learned, in future, we would recommend all engagement materials 
be approved prior to commencement of site visits. In addition, response numbers could have been 
increased if assessors where provided iPads with the survey links loaded, during their EPC survey. This 
way they could have potentially helped the tenants complete the survey, whilst completing the survey, 
which would have also aided in the tenants understanding of the works being completed. However, it 
should be noted that some responses might be impacted by this method, as tenants may feel 
uncomfortable offering honest feedback in the presence of the assessor completing the works.  
 
It is noted that within the original tenant engagement proposal it was stated that attendance at 
community and tenant forum/events would occur for greater awareness raising and information 
sharing for tenants on reducing fuel consumption and wider carbon neutral efforts of the SDDC, 
however due to COVID-19 these were not able to be undertaken. In place of in-person information 
sharing, to ensure information was still provided to tenants SDDC designed the leaflets. Based on 
survey responses, it is recommended that the leaflets are not a sufficient replacement to in-person 
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engagement. To improve information sharing in future projects leaflets should be accompanied by in-
person conversations were possible, as well as the wording of the leaflet being simplified and reduced.  
 
Finally, a change of staff occurred during the project that also contributed to some delays in getting 
the survey and leaflets disseminated to tenants. This was unavoidable due to internal movement, 
however it would be suggested that a greater handover be undertaken in future if staffing was to be 
affected mid-project.   
 
Overview comments/lessons learned: 

 Know your audience and tailor for it with engagement, demographic of SHPs will lead to 
varying communication methods and format of these communications 

 Dedicated individual for bookings and managing calls, overarching tenant liaison is required 

 Calling cards for assessors to leave for tenants are useful for tenants unable to be engaged 
via telephone method 

 More batches from housing provider to allow the required number of bookings to be made 
taking into consideration failure rate 

 Undertake a 3 strikes process to reduce time taken to contact tenants who are non-
responsive, letter, followed by 3 calls spaced approximately a week apart 

 All assessors need to have ID badges to show to tenants upon arrival to reduce anxiety and 
assure them of validity of survey 

 Details of any vulnerable tenants need to be provided by SHP – SDDC provided good detail of 
those with carers so we could liaise with them directly for appointments  

 Ensure DEA are friendly with good customer liaison skills and provide brief information on 
commencement of survey to reassure tenant. 

 

5. Pilot Review 
 
Overall, the approach for both pilots has been to sample SDDC’s property stock with a view that 
recommendations generated could be processed and applied across the remainder of the stock with 
ease. It should be noted that this sample approach works in certain circumstances, for example with 
council houses which are all of a similar archetype and age, however, for private housing providers 
with a varied stock this approach will most likely not provide a good representation. For any SHP 
deciding on whether to sample or undertake a full review of their properties, they should first assess 
their knowledge of their building stock and maintenance programmes. If this review finds that, they 
have a stock containing many repeated property types and good maintenance records, then sampling 
would work. If they have a portfolio with different property types and little knowledge of works 
completed to date then it is advised they complete a full stock review, although it is noted that this 
would increase costs.  
 
As part of this project, both pilots have utilised RdSAP to undertake surveys prior to recommendation 
modelling, to ensure the accuracy of the EPC and provide up to date information on the property. This 
eliminates the problems associated with lengthy validity periods of EPCs, which can result in SHPs 
holding certificates that are over 5 years and that have not been have not updated following recent 
improvements. In addition, many SHPs may find that they do not hold valid EPCs for a portion of their 
portfolio, therefore there exists a knowledge gap that requires addressing prior to proceeding with 
improvement recommendations. It is advised that SHPs undertake new EPCs where a sampling 
process would be applicable, to provide a reliable base for any further assessment of the housing 
stock. Completing updated EPCs is a necessity for pilot 1 to ensure accurate information, although 
pilot 2 has the capability to update information based on maintenance records, although we 
recommended updated EPCs to ensure accurate and reliable information for both pilots.  
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It should be noted that when undertaking lodgement of EPCs (for both pilots), properties such as flats 
within a block can be “copied” without visiting the property, if information and measurements have 
been taken from an identical property. Details of number of copies undertaken are contained in the 
following sections.  
 
In addition, when undertaking any kind of housing stock assessment and production of 
recommendations it is vital to understand the SHP’s end goal. Decarbonisation may be the key driver 
but are there any other elements that need to be considered, for example, are they looking to improve 
living conditions for tenants, do they want to reduce operational costs for tenants, do they want to 
make it warmer, do they want the cheapest approach to MEES compliance or is it something else. 
Without knowing these drivers, it would be difficult to structure the modelling to achieve the desired 
results.   
 
Finally, it should be noted for both pilots that the majority of properties assessed and EPCs generated 
resulted in an existing grade of C, therefore the goal of achieving C via recommendations was not 
necessary for the majority of properties. Of the 429 properties assessed to date, 357 already achieved 
an EPC C rating or above. 
 

5.1 Pilot 1: Manual approach 
 
Initially upon project commencement, the assessor spent approximately 1.5-2 hours to undertake the 
recommendation modelling for the properties. This approach led to a backlog of EPC surveys as the 
assessor was undertaking survey, lodgement and recommendation modelling for each property 
before continuing forwards. Due to the time taken, and the initial delay in the programme starting, it 
was decided that all site surveys would be undertaken and EPCs lodged, with all manual modelling to 
be undertaken in a single phase once the surveys had been completed.  
 
Most recent modelling work has found that time can be reduced to approximately 30 minutes to an 
hour depending on property type and size; small, flats of a similar size and fabric are quicker to model 
than houses of a variety of sizes as it allows the assessor to determine a series of “repeat” measures. 
A total of 11 EPCs were “copied”, this was particularly beneficial for those properties where access 
was an issue. Note: this would not be possible with a portfolio which had varying properties with no 
flats.  
 
The aims of the project were to get the property to a grade C and following this to as close as possible 

to net zero. The first iteration of the manual spreadsheet which would be utilised for recommendation 

generation involved recommendations to get the property to an EPC grade C, and then assess the net 

zero recommendations. However, it was quickly realised that some of these recommendations 

conflicted. For example, a property will gain a greater EPC score (in general) if connected to a gas 

boiler, whereas the usage and installation of gas appliances does not meet with the net zero goal. This 

is a result of the EPC grade being determined by the cost of running the property, rather than one that 

emits less CO2 emissions, therefore achieving net zero and achieving a specific band EPC are not always 

aligned in regards to the necessary improvement measures.  

It was found that the majority of fabric first recommendations that could be applied would allow a 

property to achieve a C grade or above while also attaining the net zero objective. Therefore, the 

spreadsheet was altered to assess fabric first recommendation and then further “other” 

recommendations such as heating technologies with renewable technologies following. It would be 

accurate to state that where recommendations are fabric first then there is no observed conflict with 
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the two goals, but when recommendations are mechanical or electrically led then a conflict could 

potentially occur in the manual recommendation process.  

Concerning recommendation measures the assessor utilised his knowledge and thoughts on tenant 

comfort, running costs and associated improvement costs as drivers for his recommendations. It was 

the assessors belief that based on the tenant demographic, the installation of Air Source Heat Pumps 

would not be appropriate as they are unable to achieve the higher temperatures required. As such, 

the assessor opted to upgrade boilers to energy efficiency models. In addition, the DEA chose to retain 

a large portion of the existing boilers, as they had recently been replaced and were >89% efficient, 

this significantly reduced the costs to SDDC. As the assessor had opted away from low carbon heating 

technologies, they aimed to reduce carbon emissions through fabric efficiency and on-site generation 

of electricity. The aim of this was to reduce heat loss and in turn heating requirements as well as 

supplementing the electricity consumption. 

Recommendations Houses Flats 

External Wall Insulation 8 146 

Party wall insulation 0 0 

Suspended floor insulation 12 0 

Solid floor Insulation 29 73 

Cavity Wall Insulation 0 0 

Roof Insulations (Joists) 13 0 

Roof Insulation (Rafters) 0 0 

Insulated doors  33 134 

Triple-glazed Windows 32 150 

100% Low Energy Lighting 0 5 

Boiler Replace 2 21 

Replace heating system with Heat Pump 2 4 

MVHR 0 0 

Zoned Heating Systems 2 4 

Weather Compensator 1 10 

Solar PV 32 149 

Solar Thermal 0 0 

 

As noted, the majority of properties were already achieving an EPC grade of C, however the manual 
modelling undertaken has allowed all properties to achieve an EPC grade A or B, surpassing the original 
target set. It is believed that a greater percentage of houses were able to reach an EPC grade A due to 
the availability of more roof space, allowing for a greater amount of Solar PV to be installed. 
 

EPC score Houses Flats 

A 13 15 

B 20 144 

C 0 0 

D 0 0 

E   0 0 

F 0 0 
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In terms of Net zero, this was a relatively new area for the assessor who undertook Pilot 1, this 
required the assessor to upskill his knowledge base to ensure he was able to achieve as close to net 
zero as possible. The first attempt at modelling, before the decision was made to halt review until the 
end of the programme (as discussed earlier in this section), provided recommendations that differed 
to what the final product contains. This is in most part due to the Retrofit Coordinator training that 
the assessor undertook in the latter stages of the project. The training was undertaken as part of a 
wider programme of works however, when modelling was reinstated; they had a better understanding 
of building mechanics, impact on the property as a result of upgrading and the potential negatives 
associated with alternate heating systems. 
 

Carbon Zero 
Houses Flats 

<0CN 0 0 

<200CN 0 0 

<400CN 0 2 

<600CN 8 36 

<800CN 16 63 

<1000CN 1 27 

<1200CN 0 16 

≥1200CN 8 15 

 
It is useful to note that RdSAP software is limited to what you can input into it; for example, U-Values 
are not included or additional criteria such as pressure tests, thermal bridging, window sizes and 
orientation of buildings, which are included in full SAP software. The results achieved above could 
have been significantly improved if the RdSAP software were updated to include a greater variety of 
building physics inputs. This would in turn make the manual approach more viable, as it stands, the 
software is not fit for the purpose for the modelling decarbonisation within social housing properties. 
 
In addition, modelling with the aim of net zero within RdSAP impacts the overall EPC score because of 
the relationship between carbon emissions and tariff costs within the software. As a result, the 
assessor struggled to achieve the required EPC targets, whilst delivering significant carbon emission 
savings.  
 
Finally, as stated in Section 1, EPCs are based on assumed heating patterns and assumed average 
household consumption, rather than accurate information for the property. As such, it could be 
suggested that the associated carbon savings detailed in the above results for an individual 
recommendation may be greater or smaller dependant on the tenants’ use of the property. 
 

5.1.1 Cost and suppliers (Pilot 1)  

 
To find suppliers and gain costs for pilot 1, the assessor utilised online search engines to find 
contractors as well as historic experience working on other projects. In addition, the assessor also 
utilised NCC internal costs for labour, working out how many hours would be required for each job, 
using this knowledge to inform the costs, which have been associated with the recommendations. 
Please see appendix C for breakdown of these costs per household type and size. When calculating 
the cost of improvements the assessor was careful to manage expectations of the property owner and 
the occupier. When carrying out the survey and making recommendations the assessor took into 
consideration the current state of repair of the building, checking for structural damage, mould, damp 
and leaky gutters. This approach is important when considering structural improvements such as 
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external wall insulation. They also took into consideration any disruption the occupier might be 
subjected to whilst improvements were being made. The costs applied to the improvements were 
obtained from potential suppliers, Google research and the assessor’s experience in the field of energy 
management.  Whilst the surveys were being carried out the assessor had conversations with a cross 
section of the occupiers and obtained information from the property owner to ascertain what the 
priorities of both parties might be.  
 
For the modelling, the majority of properties fell within the £15k-£25k pricing band, as set out in the 
below table. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For some recommendations, the assessor was unable to get accurate costs (windows/doors etc.) 
because measurements are not required to be taken as part of the standard domestic EPC assessment. 
As such costs and associated carbon savings are based on assumed window areas within the software. 
This uses the building regulations for year of construction of the property.  
 
Gaining and associating costs has proved time consuming as they cannot all be copied across based 
on type of property as it is dependent on varying factors such as size of properties and areas of external 
perimeters. However, after creation of the cost spreadsheet, time was able to be reduced to 
approximately 15 minutes per property.  
 
Overview comments/lessons learned: 

 Require a DEA/ assessor with experience in manual modelling and or additional 
qualifications such as On–Construction SAP. A standard DEA would not be able to undertake 
such modelling 

 There are inherent limitations of RdSAP software, the software needs to be improved to 
allow assessors to undertake modelling and recommendations inclusive of new technologies 

 

5.2 Pilot 2: CROHM software 
 
In order to receive the recommendations via CROHM, the assessor simply had to provide the 
completed EPC survey XML files and the associated addresses. These XML files are generated using 
the same software as what the EPC is lodged from. It should be noted that Pilot 2 had 237 properties 
included however due to an XML file not being available for one property that 236 properties were 
assessed by CROHM. Based on the information NCC sent over, the data confidence was scored 10/10, 
which confirmed that the results and recommendations provided would be both accurate and reliable. 
Not all SHPs may have access to XML files, if this is the case CROHM still has the capacity to complete 
recommendations, although the data confidence will be significantly less. On this basis, we would 

Improvement costs (£) Houses Flats 

<5k 0 0 

<10k 0 5 

<15k 0 33 

<20k 0 76 

<25k 18 40 

<30k 6 2 

<35k 2 2 

<40k 2 1 

>40k 5 0 
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recommend that SHPs using CROHM have updated EPCs completed for properties with no EPC or EPC 
older than 5 years. 
 
In instances where there is no XML files available CROHM connects addresses to EPCs lodged on the 
government’s database, as well as any additional information a SHP has available; such as 
maintenance records. During conversations with Parity, they advised that many SHPs have 
significantly more information regarding their stock than they initially think, which improves reliability 
of results. This method of assessment would be particularly useful for SHPs who have limited funds 
and cannot complete new EPC surveys but have good maintenance knowledge of their housing stock.  
 
When using old EPC data CROHM does make some assumptions, with some human input, such as the 
likelihood that a heating system has been updated, since the previous EPC has been lodged. CROHM 
can also assess properties which do not have EPCs, this is completed by cloning other properties in 
the area, and will use the data in those EPCs. Whilst this does allow for significantly greater assessment 
coverage, there is greater chance of incorrect data being taken into consideration, therefore this 
should only be considered if the SHP is aware that a number of properties are of the same archetype 
and using the same heating system. 
 
In terms of assessing building stock, CROHM is able to provide SHPs with wide range of breakdowns; 
from building age, wall construction, roof type and roof insulation. This information is delivered in 
easy to understand graphs and charts, and provides an instant understanding and assessment of what 
areas the property portfolio perform well and those which are not so good. The SHP can use these 
breakdowns to consider what improvements are required, and the scale of the project; for example, 
they may have 200 out of 250 properties that do not have roof insulation. Whilst a manual assessor 
could provide these reviews, this would significantly increase workload and costs, whereas this is 
included automatically in CROHM’s assessments. 
 
As part of their offering CROHM run a number of workshops to present their findings and work with 
the client to provide them with recommendations that fit with their goals. Assessors found it 
particularly impressive how quickly they could generate numerous scenarios, with different end goals 
and the inclusion or exclusion of certain improvement measures. As part of these works, CROHM was 
able to run four wizards, utilising different carbon factors, recommendations and targets, which were 
set out by the assessor.  
 
Of those wizards ran, some utilised 2030 carbon factors. This is particularly useful as it allowed for the 
assessment of the housing stock and proposed recommendations based on future CO2 emissions for 
each fuel types. The benefit of this to a SHP is it informs them of what improvements should be 
considered to meet both current and future targets. In comparison the manual approach only utilises 
current factors which are outdated and do not take into account the decarbonisation of grid electricity. 
 
The time CROHM takes to generate recommendations is also much quicker than that of the manual 
approach. Prior to running the recommendations the assessor took part in a 1.5 hour meeting to 
discuss what recommendations and scenarios we would like to have wizards run from. From this 
meeting and provision of all the required data it took CROHM approximately 2 days to complete all 
properties. There is some additional workshops to go through findings and discuss whether any 
alterations need to be made, as well as some training to give you a basic understanding of how to 
work the system so you can run your own wizards. These additional meetings totalled approximately 
4 hours.  
 
Access to the software is extremely beneficial, particularly for those with knowledge of their stock and 
the industry. This allows for numerous scenarios to be assessed, and is something that would come at 
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additional cost each time a change needed to be made with the manual approach. There is an 
additional chat service within this to provide continued support. 
 
The information CROHM generates is extremely detailed, providing a wide range of analysis from 
emissions and consumption data, SAP result as well as fuel and heating bill savings. This data offers 
SHPs the ability to assess the full impacts of the proposed recommendations, so that additional factors 
such as running costs for tenants can be taking into consideration as well as EPC and CO2 savings. It is 
worth noting that the spreadsheets provided are quite daunting, and for somebody not confident in 
Excel may be difficult to navigate. In this case they can be broken down into addresses, and formatted 
in graphs, pie and charts so they are a lot more user friendly. 
 
With regards to recommendations, CROHM utilises all those possible with the manual approach, going 
into slightly more detail, for example the heat flow of an air source heat pump, size of PV array and 
inclusion of heat recovery systems within existing compatible boilers. Whilst all these could be 
included within the manual approach, it would take an experienced assessor with a lot of background 
knowledge to be able to highlight these slight intricacies. In addition, CROHM provides 
recommendations for different rated window systems, these are based on specific U-values and can 
have a big impact on the heat loss and comfort levels within a property. This goes beyond the typical 
selections based on install date that RdSAP utilises. 
 
The majority of recommendations CROHM suggests appear appropriate, and the system is capable of 
prioritising a fabric first approach before looking at improved heating systems and on-site generation. 
This is the ideal method for the improvements of existing properties, ensuring the building is 
appropriately insulated for the proposed mechanical and electrical systems.  
 
However, CROHM’s inability to take into consideration external factors when making 
recommendations is an area to consider prior to use.  As part of these works, CROHM recommended 
the connection of 420 properties to an Air Source Heat Pump Community Heating System. Whilst this 
is a very efficient method of heating, it is very unlikely that such a system would be technically or 
economically feasible based on the sites.  
 
In tandem, the software also makes a number of assumptions when providing recommendations and 
potential emission savings. One particular note to make is that CROHM assumes all roof spaces are 
clear of obstruction and available for the installation of solar technologies. This may not be the case 
on site, and is something that an assessor would be able to note during their site visit and factor in 
when completing their manual modelling recommendations.  
 
Furthermore, the software also assumes roof spaces to be south facing, allowing solar technologies to 
be installed to optimum conditions. This assumption allows for the most emission savings from the 
technology and offers the best results. Users should be aware that actual onsite savings may differ if 
such technologies are not installed at the proposed orientation. All of the above highlight that 
CROHM’s limits can lead to some favourable recommendations. 
 
In order to utilise CROHM you do not need to be DEA qualified, although it is advised that some 
knowledge of energy efficiency would be beneficial. Currently CROHM does not provide a blanket 
recommendation wizard, as such, those with no experience may find it difficult to determine what 
measures would be appropriate to include or exclude. This is supported by the assessor’s ability to 
highlight the impracticality of connecting all the properties to a community heating system, something 
which may not have been flagged by somebody with less experience. 
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Of the 236 properties assessed in Pilot 2, 100 properties where brought within 100kgCO2 or less of net 
zero carbon. 11 of these properties are houses, and 89 flats, further assessment shows these 
properties where predominantly higher performing to begin with and all had available roof space to 
benefit from solar technologies. Of the remaining 136, 133 still have emissions greater than 600kgCO2 
per annum. 17 of this data set are houses, with 116 flats, in contrast to the above, analysis shows 
these properties were either existing poorly insulated properties (a large portion of the houses are 
existing timber uninsulated walls), or ground floor flats which could not benefit from solar 
technologies.  
 

Carbon Zero 
Houses Flats 

<0CN 10 88 

<200CN 0 1 

<400CN 0 0 

<600CN 4 0 

<800CN 17 5 

<1000CN 0 54 

<1200CN 0 55 

≥1200CN 0 2 

 
It should be noted that the above results are based on 227 of the properties having installed either an 
ASHP or GSHP. The benefits of these systems are not fully reflected within the current results as carbon 
factors for electricity are significantly greater at the time of assessment. As we continue to 
decarbonise the grid, these carbon factors will continue to decline and over time, we can expect to 
see a significantly larger number of the above properties to be much closer to net zero carbon. 
 
As well as assessing the capabilities to achieve net zero, an additional aim was to ensure all properties 
achieved an EPC C rating. Based on the same recommendations all 236 properties, achieved an EPC C 
or greater (110 of which achieved a Band A). Unfortunately, within CROHM you are unable to combine 
two aims, such as achieving most cost effective way to net zero and achieving a Band C. As such, it is 
likely that the costs associated are considerably higher than that required to reach Band C. For 
example, EPC ratings are based on tariff rates for each individual fuel, therefore a large number of 
these properties may have achieved a greater EPC rating if they kept or upgraded their existing gas 
system, rather than move to ASHP or GSHP. 
 

EPC score 
Houses Flats 

A 21 89 

B 10 53 

C 0 63 

D 0 0 

E   0 0 

F 0 0 

 
Based on the recommendations, almost 90% of the properties fell within a project cost total of <£20k. 
The remaining properties costs upwards of £35k, with these likely being the poorest performing 
properties to begin with and as such will likely require significantly more improvement measures. In 
comparison to the above, it is stipulated that the average cost for a retrofit project is £25-40k, 
therefore CROHM’s recommendations and pricing structure provides good return on investment in 
comparison. 
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5.2.1 Cost and suppliers (Pilot 2) 

 
CROHM software comes pre-populated with costs for recommendation measures, this allows for costs 
to be generated automatically when a recommendation is allocated to a property or series of 
properties within a housing portfolio. Costs are provided on both for individual measures and a 
cumulative cost for a number of recommendations. 
 
Costs are collected over time from various contractors across the country and are updated on an ad 
hoc basis when it is felt a review is required. It is noted by the software provider that most clients who 
have used the software feel costs are a fair gauge of the costs involved but there is the option to 
override these with specific contractor costs. 
 
Based on the costs provided for Pilot 2, we feel that the majority are of a fair reflection, with all costs 
being calculated based on data taken from the XML file; for example, external wall area. We do 
however feel that the cost for GSHP and ASHP may be slightly favourable, in our experience radiators 
would need to be replaced to achieve required internal temperatures and ensure the system runs 
efficiently, and this is something that CROHM does not reflect.  
 

Improvement costs (£) Houses Flats 

<5k 0 2 

<10k 0 3 

<15k 10 129 

<20k 0 70 

<25k 0 0 

<30k 0 1 

<35k 19 0 

<40k 1 0 

40k+ 1 0 

 
Overview comments/lessons learned: 
 

 CROHM provides a good understanding of existing housing stock, providing findings in user 
friendly demographics. 

 CROHM does have limitations, need to ensure good knowledge of recommendation 
measures to inform selection process as it does not actually automatically generate the best 
possible route.  

 Assumptions can be made where data is missing, so it does not require new EPCs unlike Pilot 
1 however this may lead to data inaccuracy and inappropriate measures being 
recommended 

 Solar technologies are based on favourable results, on site restrictions will likely affect these. 

 It is important that SHPs are aware of what their aims are going into the process to ensure 
the wizards are set up correctly. 

 

6. Overall comparison  
 

The two pilots undertook their approach on different properties of similar archetypes within the 

sample, with the view that results could then be compared. However, due to the slight difference in 
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numbers completed by each pilot, and to ensure a like-for-like comparison, all of Pilot 1’s properties 

were processed through CROHM to allow for a direct comparison to be undertaken. For the overall 

comparison stage 192 properties in total were assessed via pilot 1 methodology, with 191 of the same 

properties being assessed via CROHM. It is noted that one of the properties assessed in Pilot 1 did not 

have a relevant XML file and was not able to be processed via CROHM. It is not deemed that this 

singular property would have significant impacts on the overall results and findings. 

The results are as follows: 

 

Manual  
(Pilot 1 approach) 

CROHM  
(Pilot 2 approach) 

Recommendations Houses Flats Houses Flats 

External Wall Insulation 8 146 0 0 

Party wall insulation 0 0 7 0 

Suspended floor insulation 12 0 12 0 

Solid floor Insulation 29 73 14 73 

Cavity Wall Insulation 0 0 0 2 

Roof Insulations (Joists) 13 0 10 11 

Roof Insulation (Rafters) 0 0 0 0 

Insulated doors  33 134 10 45 

Triple-glazed Windows 32 150 0 0 

100% Low Energy Lighting 0 5 18 43 

Boiler Replace 2 21 0 0 

Replace heating system with Heat Pump 2 4 40 148 

Heat Recovery 0 0 1 6 

Zoned Heating Systems 2 4 0 0 

Weather Compensator 1 10 0 0 

Solar PV 32 149 32 81 

Solar Thermal 0 0 9 0 

ASHP Central Heating and Hot water <=35 flow temp 0 0 0 2 

ASHP Central Heating and Hot water >35 and <=45 flow temp  0 0 31 146 

ASHP central heating and hot water >45 degree flow temp  0 0 7 0 

GSHP Central Heating and Hot water >35 and <=45 flow temp 0 0 2 0 

MVHR 0 0 0 0 

Solar PV 3 kWp  0 0 0 1 

Solar PV 3.5 kWp  0 0 9 2 

Solar PV 4 kWp  0 0 23 78 

A+ double glazed casement windows throughout  0 0 0 0 

A++ double glazed casement windows throughout  0 0 10 77 

Internally insulated alternate walls  0 0 0 31 

Internally insulated main walls  0 0 9 71 

Flat Roof Retrofitted  0 0 7 0 

Waste Water Heat Recovery  0 0 1 5 

Part L Double Glazing Throughout  1 9 0 0 

Exposed/Semi-exposed floor retrofitted  0 0 0 1 

Internally insulated alternate walls  0 0 0 0 

No open chimneys  0 0 0 0 

Retrofitted FGHRS  0 0 0 1 

 
It is noted that additional recommendations have been provided by CROHM software however many 
of these pertain to the same recommendation but factoring in a variety of factors, such as different 
U-values or PV sizing. The recommendations differ in the direct comparison due to the limitations of 
the software, for example, RdSAP will only allow you to input “double glazing”, which it provides you 
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a Part L double glazing recommendation, however CROHM provides you with variety of options based 
on U-Values. 
 
Following assessment it is noted that the majority of the recommendations are similar in nature with 
only a few differences which are broken down as follows for explanation: 
 

 External wall insulation – Manual modelling took priority for external wall insulation taking 
into consideration tenant disruption and potential for overheating in the summer and 
associated issues, which occurs when this is swapped for internal insulation. CROHM overrides 
the option of external wall insulation for internal insulation. There is no particular difference 
in these recommendations as they both provide the same result for the property in terms of 
U-Value. Therefore, other than the recommendation itself, there is no real difference.  

 Window replacements – as mentioned above, RdSAP that the assessor utilised for manual 
modelling is limited to a single option for double or triple glazing. It is noted that both 
approaches provided recommendations for window replacements and that the triple glazing 
recommended by the manual approach will likely provide a similar U-value as put forward 
from CROHM for double glazing A+ and A++. Thus, they are not greatly different.  

 Insulated doors – significantly greater number of insulated doors recommended in manual 
approach as CROHM does not suggest insulated doors to common areas in blocks of flats, 
whereas the assessor determined the doors are basic safety doors and require improvement 
due to extremely poor efficiency and problems with draughts.  

 Low energy lighting – The manual approach did not put forward many recommendations for 
low energy lighting, mainly due to assessors knowledge that the large proportion of properties 
already had mainly low energy consuming lighting in situ, CROHM would have assumed where 
it not noted full low energy lighting, that lighting replacements were required. 

 Heat pump – the manual approach, as noted in section 4.1, originally recommended heat 
pumps, however these were replaced due to considerations over working properly in line with 
requirements of tenants (low temperatures etc.). Instead, gas boilers were retained to reduce 
carbon footprint. CROHM is able to use future carbon factors and anticipate the 
decarbonisation of the grid and therefore recommends replacing boilers to achieve net zero. 

 Solar PV – The installation of PV on a property is led by the information held within the XML 
file, based on whether there is available roof space. CROHM is unable to override this and as 
such cannot factor for PV on ground floor flats. An assessor is able to input roof space in 
software to model ground floor flats with PV, with the knowledge that this is possible through 
sub-metering. 
 

Overall, it showcases that many of the recommendations are similar in nature, with the main 
differences being input due to the limitations faced by the assessor when utilising RdSAP software. In 
addition, the manual modelling considered tenant comfort for some recommended improvement 
measures, which is not something that CROHM is able to do.  
 
Net Zero Ambitions 
 
Interestingly, CROHM is able to provide the highest number of properties that are able to get to net 
zero, whereas the manual modelling has not been able to achieve this. However CROHM also provides 
the highest number of properties that have the highest level of remaining CO2 outputs compared to 
the manual approach, which has more of an even spread. It is noted that the properties within CROHM 
that offer high carbon emissions are those ground floor flats that have been unable to install Solar PV 
to offset the emissions from the heat pump due to software limitations, as discussed above. It should 
be noted that whilst the assessor has been able to include PV to the ground floor flats as part of the 
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modelling for this project, they would not be able to lodge an EPC on this basis as the software would 
prevent this. 
 
 

 

 Manual 
(Pilot 1 approach) 

CROHM  
(Pilot 2 approach) 

Carbon Zero - kg Houses Flats house Flats 

<0CN  0 0 24 80 

<200CN 0 0 0 0 

<400CN 0 2 1 0 

<600CN 8 36 4 0 

<800CN 16 63 4 1 

<1000CN 1 27 0 1 

<1200CN 0 16 1 38 

≥1200CN 8 15 0 37 

 
It is anticipated that the use of electric heating within CROHM’s recommendations is having a 
significant impact on the results, results would most likely be similar if CROHM was ran just utilising 
gas.  In addition, the great benefit of CROHM is that you can run recommendations based on future 
carbon factors (2030). This offers SHPs the ability to programme works that will meet future legislation 
surrounding carbon emissions and EPC scores, essentially future proofing their improvement works 
and portfolio.  
 
EPC score: 
 
With EPC score output, both approaches are able to meet the criteria of bringing properties up to a C 
grade or above. It should be noted, that the manual approach is more successful in gaining the higher 
scores for properties, but this is most likely due to the exclusion of heat pump technology, and the 
increased cost associated with electricity in comparison to gas. RdSAP and EPCs currently favour gas 
as a heating source as it is cheaper to run, demonstrating the inherent conflict between net zero 
ambitions and EPC scores. This suggests that the current EPC system and underlying data does not 
facilitate net zero carbon emissions, and will not until the relationship between carbon emissions and 
cost of electricity is addressed. 
 

 
Manual 

(Pilot 1 approach) 
CROHM  

(Pilot 2 approach) 

EPC score Houses Flats Houses Flats 

A 13 15 32 80 

B 20 144 1 43 

C 0 0 0 35 

D 0 0 0 0 

E   0 0 0 0 

F 0 0 0 0 

 
Cost of improvement measures: 
 
When assessing costs of improvement measures, the improvements measures for both pilots have 
been split into cost bands of £5k up to £40k. In addition a total cost for the entire suite of 
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improvements have been provided alongside an average cost per property to inform investment 
required by the SHP.  
 
 
 

 

Manual 
(Pilot 1 approach) 

CROHM  
(Pilot 2 approach) 

Improvement costs (£) Houses Flats Houses Flats 

<5k 0 0 0 2 

<10k 0 5 0 2 

<15k 0 33 23 103 

<20k 0 76 0 50 

<25k 18 40 1 1 

<30k 6 2 9 0 

<35k 2 2 0 0 

<40k 2 1 0 0 

40k+ 5 0 0 0 

 

CROHM total cost 
£2,632,553.00 

Manual total cost 
£3,860,816.00 

CROHM property average cost 
£13,783.00 

Manual property average cost 
£20,108.42 

 
Overall, CROHM is circa £1m cheaper than the manual approach in terms of improvement measures 
for properties, with an average cost per property that is £7k cheaper than the manual approach. 
However, as noted in section 4.2.1, CROHM’s costs are generated using quotations and information 
from across the UK and are not area specific, therefore may not be reflective of the local supplier 
costs. In addition, CROHM provides a like for like swap; therefore the SHPs will need to be mindful 
that the costs may be more expensive than indicated as it does not take into account on site elements 
such as condition of property, feasibility and costs of scaffolding costs to allow improvement measures 
to be installed etc.   
 
It should be noted that, literature attained during retrofit training states most retrofits to get to as 
close to net zero as possible will cost between £25k-£50k, therefore this suite of recommendations is 
coming in far lower than anticipated. This could be a result of the already good condition of the 
majority of the portfolio.  Therefore, the stock does not require significant improvements to meet net 
zero, which other SHPs may require.  
 
In terms of the overarching cost of undertaking the two pilots an estimate of staff time, cost of 
software has been provided below, please note these costs are purely for recommendation and cost 
creation, not inclusive of time taken to undertake EPC surveys and lodgement processes: 
 

Method Cost elements Total cost 

Pilot 1 (Manual approach) Staff Time £19,811.71* 

Pilot 2 (CROHM approach) Staff Time £695.15 

CROHM license £2,284.45** 
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*this cost is based on average staff cost of spending an hour to produce recommendations and costs for 427 
properties 
**this cost is based on the total 700 cost reduced to reflect the 427 that were finally processed via CROHM. 
£3,745 for total portfolio / 700 * 427 = £2,284.45. 

 
It is clear that due to the time taken to manually undertake recommendation modelling, that CROHM 
is the significantly cheaper option to undertake a housing review and produce recommendations to 
inform the decarbonisation of a housing stock. 
 
Added value: 
 
In terms of added value, although the manual approach would be able to provide infographics this 
would take additional time, and further increase costs. CROHM’s software is able to automatically 
generate such visuals and breakdowns, which may aid SHPs in understanding their housing stock 
better and indeed the path towards carbon neutrality. These infographics may also aid in business 
case provision and other methods of awareness raising.  
 
In addition, CROHM is able to map out the areas where the properties are held and provide an 
accurate visual of housing across an area, with detail of improvement measures and current/future 
EPC score which is something that the manual approach would not be able to undertake.  
 
It should be noted that this pilot utilised CROHM from Parity Projects because there were already links 
with the software provider through NCC’s own housing Nottingham City Homes who utilises the 
software. There are of course a variety of suppliers who provide such software systems for housing 
stock analysis such as IRT DREam and Sava etc., which may gain differing results therefore this 
approach, and the results it gains should be strictly appropriated to CROHM. 
 
In conclusion, both methodologies of undertaking assessments and gaining recommendations are 
valid, with both approaches meeting EPC score objectives, a reduction in carbon emissions and 
realistic recommendations for the properties on the whole. However, CROHM is of greater value due 
to the number of properties gaining net zero status and the overall cost and time associated with 
undertaking the assessments. 
 

7. Recommendation 
Overall, from the analysis undertaken of the two pilots, pilot 2 was seen to be more successful in 
obtaining the outcomes required for the project recognising the cost, time and detail as additional 
factors. Thus, it is recommended that CROHM, or similar software, be utilised by SHP’s to assess their 
properties. Although there are certain limitations and assumptions made by the software that need 
to be recognised as detailed in section 4, NCC are confident that varying types of property would not 
alter the overall process.  
 
The recommended best practise process for undertaking an assessment of housing stock and 
generating recommendations is as follows: 

 Attain a DEA with experience of modelling to undertake EPCs for a sample of properties within 
housing portfolio 

 Undertake EPCs to ensure accurate information is attained (unless EPCs are under 5 years old) 

 Meet with software provider alongside DEA to assess and select the improvement measures 
to be implemented and the best possible route taking into consideration the housing 
providers goals (decarbonisation, cost, EPC score etc.) 

 Generate improvement measures via software and utilise these to inform improvement plans 
inclusive of costs for business case and funding stream applications 
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Supporting attributes to ensure the above process is successful based on the lessons learned are: 

 Clear vision of what recommendation measures you are willing to undertake as a SHP – in 
terms of budget for works and improvements that may not be suitable such as internal wall 
insulation due to access issues. 

 Clear project management structure is in place with key roles and responsibilities set out from 
project start 

 Dedicated customer liaison officer or booking agent to be appointed for bookings of EPC 
assessments 

 DEA with retrofit knowledge or experience of domestic properties and additional training such 
as on-construction SAP training. 

 Key contact within SHP ensuring good tenant engagement and widespread knowledge of stock 
assessment  

 Ensuring that the SHP has the ability to utilise the information provided by the software in 
order to inform and monitor improvement plans – i.e. SHP needs to understand the 
information that they will receive and how they will be able to use it 

 

8. Scalability 
The process as outlined in section 7 can be utilised on any SHP with any size of portfolio, and any 

property archetypes in any area of the country. It is advised that there are three levels of investment 

that allows for scalability to occur.  

Low investment: 

The most basic form of the recommendation is to utilise the software without any interaction with a 

DEA or other qualified individual taking guidance from software providers upon appropriate 

recommendations on existing portfolio of EPCs.  

Intermediate investment: 

The secondary level is to appoint a DEA to provide information and advice on a consultancy basis, or 

upskill existing members of SHP staff and engage a software provider to undertake recommendation 

modelling using DEA’s knowledge to inform the appropriate measures to implement. 

High investment: 

The highest level of investment is to appoint a qualified and experienced DEA to undertake EPCs for 

the SHPs portfolio (or a sample approach of a minimum of 20% of each property type), utilise these 

new EPCs to process via the software using DEAs experience and knowledge to inform the 

appropriate measures to implement. 

Note: It is recognised that if a SHP has up to date EPCs of less than 5 years validity then the investment 

process of intermediate would be appropriate for such a provider as the information should, in theory, 

be correct with a higher level of data confidence.  

 

9. Technical Assistance Forum 
 

It would be advised to allow SHP to access information and support on assessing their housing 

portfolio that a website be created or an additional page be created to an existing platform to allow 

housing providers to assess their requirements and find the best route to assessment and 
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recommendation production. A flowchart process could be implemented using the best practise 

approach above whereby a SHP would input answers to questions about their current knowledge of 

their housing stock, validity of their EPCs, funding available for stock review which would then 

determine the way forward.  

 

10. Funding streams and Cost Benefit Analysis 
 

Analysis within this section focuses on funding opportunities available to SHPs to implement retrofit 

measures, although it is recognised SHPs may also need financial support to develop a programme of 

works to enable them to apply for these funding opportunities. 

This technical pilot will have allowed SDDC to develop the programme of works in order that they are 

in a position to bid for further funding competitions and develop business cases as needed to further 

retrofit their stock.  

Currently available funding streams available for energy efficiency/carbon emission reduction 

measures available to local authority housing stock providers include: 

 Energy Company Obligations (ECO) funding for EPC E, F and G rated properties designated as 

eligible under the local authority’s ‘flex’ criteria (until 2028) 

 Domestic Renewable Heat Incentive (RHI) for the installation of ground and air source heat 

pumps and solar thermal systems (until March 2022) 

 Green Homes Grant Local Authority Delivery Phase 2 (applications open until May 2021) 

 Revolving funds using Section 106 contributions 

 Private finance e.g. Ritterwald Certified Sustainable Housing Label 

 Clean Heat Grant Scheme (upcoming – to follow on from RHI) 

 UK Shared Prosperity Fund (details to be confirmed – to replace ERDF following UK’s exit from 

the European Union) 

These funding opportunities have been found through the UK government’s website, as well as 

through search engine searches and relevant newsletters. SHPs should ensure they sign up to these 

updates to ensure they stay abreast of traditional funding opportunities.  

As these opportunities may be time limited, some more innovative sources of funding and potential 

business models are also outlined below. 

Co-benefit Funding 

Retrofit leads to greater energy efficiency, as well as enabling additional co-benefits, such as 

improvements in air quality and health impacts. Funded by BEIS, the Greater Manchester Combined 

Authority (GMCA) Research Team have developed a cost benefit analysis (CBA) methodology that 

articulates the fiscal, economic and social value of interventions1. Using the CROHM results in the CBA 

tool2 provides an understanding of the wider value that may be realised through this retrofit 

                                                           
1 https://www.greatermanchester-ca.gov.uk/what-we-do/research/research-cost-benefit-analysis/ Latest 
version of toolkit available on request 
2 CBA Tool version 5.0 November 2019, parameters starting year 2021, duration 9 years (to 2030); Unit Cost 
Database v2.1, reference/current year 2021/22. 

https://www.greatermanchester-ca.gov.uk/what-we-do/research/research-cost-benefit-analysis/
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investment. Although if all 427 properties were retrofitted to as close to net zero as possible would 

cost £6.2m, the wider public value of this investment over the following 9 years to 2030 is £7.5m. This 

is due to wider co-benefits, such as job creation as a result of investment in the retrofit supply chain3, 

reduced annual costs to healthcare from mitigating excess cold for fuel poor households4, fuel bill and 

heating costs savings to tenants5; in addition to putting a public value against improvements in air 

quality, carbon savings and improved comfort6. 

Use of this CBA analysis can strengthen links to other finance and funding sources such as health 

providers given the SHPs there may currently be insufficient budget allocated to allow it to meet its 

statutory obligations of EPC C by 2030. By combining with available grant funding opportunities to 

partly fund parts of this work, as well as repair and maintenance budgets can help to fund retrofit 

projects where this otherwise would not be possible.  Similarly, combining with other internal budgets 

such as health or social care, given the co-benefits of retrofit, could contribute to providing a funding 

avenue. 

 

Building Renovation Passports 

Each property has a sequence of works needed to fully retrofit the property identified in the CROHM 

modelling. Rather than implement all measures at once which may have a large upfront cost, the 

‘passport’ is used as a tool to chart the trajectory of the property7; and access funding opportunities 

as available for different measures.  

Though there is currently no standard agreed passport, the Coalition of Energy Efficient Buildings is 

working to develop a further passport approach. Various approaches currently exist across the EU, 

which can provide examples of approaches to take, allowing a stepped approach to retrofit and 

funding8.  

Tenancy agreements 

The split incentive between the social SHP and tenants could be addressed through ‘Green Leases’, 

enabling SHP to recover the cost of retrofit based on predicted energy savings9. This helps to promote 

affordable living measures for tenants, such as by combining rent and energy costs. 

Crowdfunding / Community Municipal Investment bonds (CMI) 

Community Municipal Investments (CMI) are bonds issued by local authorities through a 

crowdfunding platform, allowing residents to support projects. The return to investors would come 

from long term savings made by the retrofit interventions. The emerging CMI bonds market may 

                                                           
3 Assumed 1 job created for each £85,822 invested https://www.ukgbc.org/wp-
content/uploads/2017/09/171027-Regen-Retrofit-Report_Final.pdf 
4 Assumed average 8.9% of social housing properties are in fuel poverty 

(https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fil

e/882404/annual-fuel-poverty-statistics-report-2020-2018-data.pdf) of the 427 properties, typical 

savings taken from CBA Toolkit Unit Cost Database 
5 Data from modelled CROHM outputs 
6 Modelled using data within CBA Toolkit (version 5.0 November 2019) 
7 https://www.ukgbc.org/wp-content/uploads/2021/02/Retrofit-Playbook.pdf  
8 https://www.bpie.eu/publication/renovation-passports/  
9 https://www.ukgbc.org/wp-content/uploads/2021/02/Retrofit-Playbook.pdf  

https://www.ukgbc.org/wp-content/uploads/2017/09/171027-Regen-Retrofit-Report_Final.pdf
https://www.ukgbc.org/wp-content/uploads/2017/09/171027-Regen-Retrofit-Report_Final.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/882404/annual-fuel-poverty-statistics-report-2020-2018-data.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/882404/annual-fuel-poverty-statistics-report-2020-2018-data.pdf
https://www.ukgbc.org/wp-content/uploads/2021/02/Retrofit-Playbook.pdf
https://www.bpie.eu/publication/renovation-passports/
https://www.ukgbc.org/wp-content/uploads/2021/02/Retrofit-Playbook.pdf
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provide access to cheap finance for retrofit works, at rates which are better than the Public Works 

Loans Board (PWLB)10. This approach can create a scalable and cost-effective alternative source of 

funding, particularly when combined with other funds to allow for larger scale works. 

Recent examples of local authorities securing funding through CMIs include West Berkshire Council 

and Warrington Borough Council (August 2020), where for both, both residents and general public 

investors bought bonds11.   

The municipal bond market is much larger and well established in the USA, and provides an example 

of how the CMI market could grow in the UK as an alternative source of funding for local authorities. 

Energy-as-a-Service products (e.g. Comfort, Lighting, Solar) 

Energy-as-a-Service, or other similar products such as comfort-as-a-service, can offer guarantees of 

savings for a set time period. Companies offering these business models provide the retrofit upgrade, 

and charge tenants for their services over a set period of time. During this period, the tenant pays a 

reduced utility bill and energy service agreement payment that together are equal to or less than the 

original utility bill. This can provide a saving to the tenant, whilst helping to finance the retrofit.  

For example, the Energiesprong deep retrofit model offers a comfort-as-a-service Comfort Plan, 

guaranteeing household comfort for up to 30 years as well as carbon savings12. Tenants pay an energy 

service plan which is equivalent to their previous energy supplier bill, covering the reduced energy 

cost plus a cost for planned maintenance and repairs over the next 30 years.  

Similarly, solar panel installation can be funded through Power Purchase Agreements (PPAs). A solar 

service company would install and maintain the solar system on the property at no upfront cost, to 

supply electricity for the duration of the contract.  

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
10 https://www.local.gov.uk/financing-green-ambitions-full-report  
11 https://www.local.gov.uk/financing-green-ambitions-full-report  
12 https://energiesprong.org/about/  

https://www.local.gov.uk/financing-green-ambitions-full-report
https://www.local.gov.uk/financing-green-ambitions-full-report
https://energiesprong.org/about/
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11. Appendix A: Energy Performance Leaflet 
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12. Appendix B: Tenant Survey Results 
 

Energy Bills 

Q1: Please select your payment method for household electricity bill. 

 

 

Payment type has an impact on the cost of bills. Recently released government data taken from 2018-

2019 shows the rate at which average domestic gas and electricity prices changed differs depending 

on payment method. The average total bill for households paying for their energy by prepayment 

meter increased by £43 (4.2%) for this time period. Of the 49 responses 6 household use a prepayment 

meter. Payment on receipt of bill remains the most expensive form of payment, of which 2 survey 

respondent’s use as a payment method.   

Since the introduction of a default tariff price cap in January 2019 bills for ‘payment on receipt’ and 

direct debit tariffs have slowed the rate of growth compare to that of prepayment meters. Fuel poor 

households are more likely to pay their energy bills by prepayment meter and increasing fuel cost via 

this payment method makes fuel poverty harder to escape.  

 

Q2: What is your current heating source? 

Of the 49 respondents 41 use gas, 4 use electric, 4 didn’t respond and 0 indicated an alternative fuel 

source. 

Households using electricity as a main fuel for heating had the highest likelihood of fuel poverty. This 

is due to the higher fuel expenditure associated with properties with a lower energy efficiency but 

also the lower median incomes of these households. Households using gas as their main fuel have a 

median energy efficiency rating above the national average 

 

Q3: Please answer yes or no to the following statements. 

 Q3a - Have you switched energy supplier in the last 3 years? 

 Q3b - Do you have a smart meter fitted? 

 Q3c - Are you in receipt of the Warm Homes Discount? 
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73% of respondents have not changed their energy supplier in the last 3 years. It is worth noting that 

question 7 of this survey found most respondents did not think changing energy suppler had a big 

impact on making heating affordable. Known barriers to switching include existing debt or poor credit 

rating, individual preference to current supplier, uncertainty of how to switch and household finds 

best value tariff with same energy provider.   

 

57% of respondents have a smart meter. Energy suppliers have a national mandate to take all 

reasonable steps to roll out smart meters to all domestic properties by June 2021. Smart meters 

provide the customer with more accurate billing and can support energy reduction if the household is 

engaged in using the smart meter. However, there have been barriers to rolling out smart meters, in 

part, due to mis-information and lack of understanding. It is recommended that future energy 

engagement includes information about smart meters to educate on the benefits and increase uptake.  

16% of respondents are in receipt of Warm Homes Discount (WHD). It is unclear from this survey if 

the 65% not in receipt are not eligible or have not applied. It is worth noting that being in receipt of 

fuel vouchers and discounts rated in the top 3 of measures to make heating affordable from question 

7 opinion poll.  

Energy Efficiency 

Q4: Do you know the EPC rating of your home? 

Q5: If Yes, please state below. 

Of the 49 respondents 90% reported not knowing their EPC and 10% didn’t respond. This then meant 

question 5 had a 0% response rate. 

As all properties involved in the surveys are rented it is unclear if the housing association ever inform 

the tenants of their EPC. In light of this future surveys should include a follow up question ‘Do you 

know how to find out the EPC rating of your home?’ to further understand the barriers tenants have 

in gaining this knowledge.  

 

Energy Affordability 

Q6: Please answer yes or no to the following statements. 



31 
 

Q6a - Do you think that you spend more than 10 percent of your monthly income on energy bills? 

Q6b - During winter 2019/20 have you wanted to keep your home warmer but have been unable to 

do so because you could not afford it? 

Q6c - Have your energy bills created financial concerns for your household this year? 

Q6d - Do you know where to get energy advice? (Advice on energy bills, debt, benefits, energy 

efficient products etc.). 

 

Although 53% of respondents report spending more than 10% of their monthly income on energy bills 

over half have been able to heat their homes to a comfortable temperature and not worry about the 

finances. Looking at the individual survey responses, those who answered no to Q6b also answered 

no to Q6c.  

Over half of respondents said they do not know where to energy advice. Although this could be 

because this group have not looked for additional support it would be worth signposting support 

services in future engagement materials or include it in any tenant information packs/website links 

the Housing Association provide. 

Energy Action 

Q7: In your opinion, please rank what you believe is the most important way to make heating 

affordable? 
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The opinion poll shows those surveyed view insulation, income support and individual actions as the 

most important the factors to making heating affordable. 

Access to renewables, such as solar, had divided opinion.   

Switching energy provider ranked low in the respondent's opinion of making heating affordable, this 

is backed up by 73% of respondents not switching for the last 3 years.  

In contrast to question 6d, where 57% of respondents said they did not know where to get energy 

advice from, the same percentage have said they believe access to energy advice is most important 

or important towards making heating affordable. This suggests having signposting to nationally and 

locally recognised energy advice services could be improved.  

 

Q8: Please state whether you agree/disagree with the following statements. 

Q8a – I have heard of the Councils climate emergency declaration 

Q8b – I have heard of the Councils carbon neutral target  

Q8c – I support the Council objectives to reduce carbon emissions 

Q8d – I would support any initiative that saves carbon 

Q8e –Household energy efficiency projects reduce household energy bills 

Q8f –Household energy efficiency projects help reduce the districts carbon emission 
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The overall response rate was low for this set of questions with an average of 10 no responses for 

each statement. It is unclear if this is because respondents found the survey too long, lacked interest 

in the topic or another reason.   

Of those who answered, the majority of respondents agree or strongly agree with the statements 

above. There is a consistent response on individual surveys with individuals generally selecting 

agree/strongly agree or disagree/strongly disagree across all statements.  

Based on this feedback, more work could be done in the locality to inform tenants of the climate 

emergency declaration and carbon neutral targets.  
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13. Appendix C: Pilot 1 costing table 
 

 

 

 

14. Appendix D: CROHM results for P1/P2 (full portfolio) 
Please see separate excel spreadsheet 

 

 


