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1. Executive Summary 
 

The aim of the Newcastle Heat Pump Ready feasibility study was to investigate E.ON’s proposed innovative 

methodologies for coordinated, dense deployment of heat pumps whilst reducing cost and improving the 

customer experience at every stage of the heat pump journey. Furthermore, E.ON wished to develop a robust 

blueprint for large-scale urban deployment of heat pumps. Analysis was carried out across a range of work 

packages;  

• understanding the target areas for deployment 

• grid modelling 

• carrying out consumer insights research 

• community engagement strategy formulation and planning 

• finance proposition review  

• validating innovative scalable survey approaches 

Overall, the results indicate many objectives of the project were met, and improvements could be made to 

the customer experience and customer journey timescales. Specifically, the delivery of innovations to the 

survey approach to improve scalability, accuracy and efficiency, supported by a validated strategy of 

community led engagement with the creation of an initial suite of marketing materials.  Also, the formulation 

of a detailed approach to analysing deployment locations and subsequent deployment planning has proven 

replicable to other projects.   

However certain barriers could not be overcome, most notably these were; 

• an incomplete grid model of Newcastle City. This was due to; 

- the omission of critical property asset data to inform which addresses were connected to 

which substations and specific low voltage networks within the substation area and the property’s 

location on the LV networks. 

- missing data on ~37% of secondary substations 

• confidence in achieving the required 25% uptake of heat pumps at the secondary substation level 

based on the results of the grid modelling that was completed and subsequent comparison to 

customer and property data.  

• the HaaS model requiring further development to achieve market readiness (TRL 9) 

• the delay to E.ON aftercare service to be provided via the E.ON Home app. 

The report concluded that the proposed coordinated methodology was not feasible to progress into 

deployment. However, it has identified that large-scale, community led deployment of heat pumps is possible 

within an urban location. It is recommended that increased detailed grid modelling is completed and further 

collaborative planning carried out with the DNO to ascertain the ability to overcome localised constraints. 
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2. Introduction 
 

Building on our successful BEIS funded Electrification of Heat (EoH) Demonstration Project, E.ON and its 

stakeholders proposed to demonstrate the coordination of technically and commercially feasible solutions for 

high density heat pump deployment within the Newcastle region. The Newcastle Heat Pump Ready project 

aimed to explore a methodology suitable for an urban environment, deploying air source heat pumps to at 

least 25% of domestic buildings served by at least one single secondary sub-station. The objective was to build 

a deployment plan of 750 properties, significantly upscaling current and planned air source heat pump (ASHP) 

deployment in the region.  

The project offered the ability to refine the service offer to customers, de-risking potential grid issues, whilst 

improving the targeting of offers to homes more suitable for air source heat pumps – a critical aspect of the 

City’s Net Zero plans. 

Our project structure facilitated a collaborative public & private partnership that had the potential to drive 

investment and significant delivery of heat pumps across the City of Newcastle. E.ON working with Newcastle 

City Council, Northern Powergrid (NPG), and Heatio (previously Clean Air Ventures) would provide the core 

consortium, with added targeted industry expertise included from our appointed marketing agency 

TwentySeven Design and our supply chain surveyors Nationwide Drones. The consortium structure is outlined 

below in Figure 1 along with each party’s role within the project. 

 

 

Figure 1: Consortium structure 
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Newcastle City Council (NCC): The council’s key role was to provide strategic guidance to E.ON aligned to their 

private sector housing and climate change policy. Utilising a wealth of extensive experience in delivering multi-

million-pound projects including Local Authority Delivery schemes, Renewable Heat Incentive schemes, Warm 

Homes Fund, along with input into citywide decarbonisation investment (CDDP) and the BEIS Heat Network 

Zoning pilot, the council team were members of the consortium steering group. Through discussion, debate 

and decision making they played an active role in exploring deployment plans that would be suitable for the 

city. Collaboration included aspects such as input into E.ON’s analysis of the city and development of a 

targeting approach, grid analysis process and outcomes, community engagement plan and marketing 

approach.  

Heatio: Heatio’s role under contractual agreement with E.ON, was to provide industry consultancy based on 

their experience of design, specification, and installation of air source heat pumps in commercial and domestic 

buildings and their success in creating and deploying innovative methods of financing heat pumps e.g., 

Assignment of Rights (AoR) under the Renewable Heat Incentive (RHI). Heatio colleagues were part of the 

consortium steering group and collaboration activity spanned multiple work packages with a focus on;  

• the feasibility of Heat as a Service (HaaS) and if this could support overcoming the barrier of the cost 
of ASHP’s for consumers 

• analysis on the integration of HaaS into a feasible deployment methodology   

• exploring improvements to the technical specification and design of ASHP’s  

• any implications this could have on consumer uptake and guidance on effective engagement and 
marketing strategies. 

Northern Powergrid (NPG): NPG are a non-contractual member of the consortium, who under a letter of 

support, agreed to collaborate with E.ON on this project. Their role was to provide grid specific 

guidance/knowledge, information and data sharing to allow a robust assessment of the grid in Newcastle, to 

facilitate informed decision making by E.ON on the feasibility of large-scale deployment and any associated 

geographical planning. They were not part of the consortium steering group. 

Twentyseven Design: They were E.ON’s contractually appointed marketing agency for the project, they hold 

an existing relationship with NCC, detailed knowledge of the NCC brand guidelines and successfully completed 

the marketing delivery on the Electrification of Heat Demonstration Project. Their role was to deliver 

marketing development workshops including market analysis, ideation, marketing proposals  and consortium 

engagement on viability of the marketing proposals. They were not part of the consortium steering group. 

Nationwide Drones: They were an existing surveying supply chain subcontractor for E.ON, who were engaged 

directly on service provision for this project. Their role was to provide innovative surveying insights based on 

their drone and digital twin technology to inform E.ON’s decisions on the optimum surveying customer 

journey for consumers. 

The total eligible project cost for feasibility was £200,000 and the funding requested by E.ON £188,546. The 

cost was developed on a bottom-up basis for each work package based on detailed cost plans from each 

partner and scrutinised against industry standards. 
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3. Aims, Expected Outcomes & Objectives 
 

Aligned to the Heat Pump Ready Stream 1 project objectives Heat Pump Ready Programme - GOV.UK 

(www.gov.uk), E.ON’s feasibility study methodology aimed to reduce cost and improve the customer 

experience at every stage of their heat pump journey and develop a robust blueprint for large-scale and high 

density deployment of air source heat pumps. 

This was to be delivered by exploring the following; 

 

1. Joined up, coherent customer experience 

a. Expand digitisation opportunities for simple, stress free journey 
b. Review our online pre-qualification tool, offering a single view of all customers’ services and 

offers 
c. Consumer appetite for air source heat pumps (ASHP) transition via insights, analysis & 

engagement 
d. Finance proposition development - Heat as a Service (HaaS)  

 

2. Improve customer journey timescales and efficiency 
a. Early property suitability assessments/triage 
b. Identifying the optimum survey approach  
c. Digitisation of heat pump designs & quotes 
d. Marketing approach & customer retention – cost to acquire and cost to serve 

 

3. Iterate and innovate 
a. Collaboration between Northern Powergrid & E.ON, utilising E.ON’s grid analysis approach 
b. Heat pump design methodology analysis – iterative refinements to explore optimum customer 

outcomes (product specification, sizing, upgrade scope & cost) 
c. Improving customer aftercare via E.ON Home customer app   

 

The expected outcomes from feasibility research and analysis were delivery of a robustly validated 

deployment plan for key areas of Newcastle City based upon; 

 

 

 

 

 

 

 

 

 

Surveying & install deployment approach understood 

(can efficiency of scale be achieved) 

Consumer acceptance and engagement; establish if widescale, dense 

low carbon heating adoption is possible. 

Substation locations identified and mapped, multi-layer validation of 

grid capacity, property suitability, demographic suitability 

ASHP product portfolio validated, successful alignment to Heat Pump 

Ready rules (cap on hybrid and high temperature heat pumps) 

https://www.gov.uk/government/publications/heat-pump-ready-programme
https://www.gov.uk/government/publications/heat-pump-ready-programme
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Also, the delivery of an optimum customer journey, tailored to dense large-scale deployment of ASHPs in an 

urban environment. 

 

 

While continuing to understand the best route to collaborating with a multitude of organisations and 

industry stakeholders. 

It is key to note the reasoning behind the decision to focus on ASHPs and not to include GSHPs within our 

feasibility study. This was based on our baseline analysis and knowledge of the city, informed by the 

Electrification of Heat Demonstration Project, which carried out >900 home surveys to ascertain those most 

suitable for heat pumps against the prevalent housing stock. ASHPs and hybrids presented the best 

alignment and opportunity to achieve scale. 

 

 

 

 

 

 

  

Coherent integration of innovative approaches & finance products  

SLA reductions across the end-to-end journey; reduction in complex 

customer touchpoints + decrease timescales at key touchpoints 

Cost reductions; improved conversion rates into the customer 

journey, improved retention once within the journey 

Baseline customer journey vs new “optimum” journey mapped to 

identify improvements 
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4. Work package summary 
 

Outlined below in Figure 2 is the work package structure used within the Newcastle Heat Pump Ready 

project. This outlines each core workstream and the corresponding core objective. Each work package had a 

subset of expected deliverables which are further explored within Section 4.1 and 4.2 of this report. 

 

 

 

Figure 2: Work package structure 

Figure 3: Summary of involved parties for each work package 



  

9 
 

5. Methodology 
 

5.1 Work Package 1. Project Management 
 

E.ON as lead organisation, provided the overarching project management and discharged all duties under 

work package 1. ensuring robust principles of project management, stakeholder engagement and sub-

contractor management were adhered too. An established routine of progress meetings for all consortium 

organisations, alongside work package specific workshops supported working successfully to the project plan 

and within established contingencies.  

 

5.2 Work Package 2. Target Area Analysis 
 

As preparation for entering the feasibility phase, E.ON, working with Newcastle City Council completed initial 

high-level analysis to identify 8 target wards across the city as most suitable for high dense deployment of 

ASHP to individual homes. These are shown in Figure 4 circled in green and are as follows; 

- Castle 

- Parklands 

- Callerton and Throckley 

- Chapel 

- Dene and South Gosforth 

- Manor Park 

- Kingston Park South 

- Denton and Westerhope 

 

Figure 4: Ward map of Newcastle City with highlighted wards of interest 
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These areas were representative of typical urban and sub-urban communities across the UK with a variety of 

mixed tenure, mixed demographic, high density housing with all property archetypes and spanning a 

significant breadth of age bands from 1914 to post 2010. E.ON expected a significant proportion of 

deployment to be via retrofit, with very limited opportunities for the incorporation of new build delivery 

currently across the city. Thus, tackling the core challenge of large-scale deployment and a methodology 

analysis already completed by the council that would provide UK wide benefits and replicability. This 

approach excluded those wards potentially suitable for district heat networks based on pilot heat network 

zoning. 

Our approach therefore was to build upon this already established local knowledge of communities within 

Newcastle Upon Tyne and carry out an in-depth area-based analysis of the 8 wards to inform our decision 

making on shortlisting proposed locations to take forward into our deployment plan. This was achieved by 

layering multiple sources of data and insights, to narrow our search to specific communities. To effectively 

visualise the results of our multi-faceted data analysis, and embed this at community level, a mapping exercise 

was completed overlaying key data points. This enabled identification of a subset of communities deemed 

most suitable for dense deployment opportunities, that were grouped into 6 priority zones.  

 

The step-by-step process to achieve this is outlined below; 
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The output of this process is shown in Figure 5. These colour coded zones are grouped based on the highest 

density of positive indicators for heat pump deployment linking to customer suitability (step 2 & 4) and 

property suitability (step 1, 2, 5) and the highest propensity for early adoption of heat pumps. 

 

Figure 5: Map to show identified priority target zones for deployment 

 

The zones also support the marketing strategy to engage with the communities most likely to secure high 

volume of early take up, advocacy and drive conversations by sharing experiences with other areas across the 

city. There are also clear identifiers shown for previous successful heat pump installations. 

The target area analysis was paused following step 5 outlined above, dependent then on critical insights from 

the substation level grid analysis and completion of the community level consumer insights research. 

However, prior to receiving the secondary substation level data, we reviewed over 31k properties across our 

priority zones. 

Example activity undertaken at key Target Area Analysis steps 

Existing Heat Pump Data (step 2) 

E.ON’s existing portfolio of ASHP customer applications, in-home technical surveys, MCS designs, successful 

installations, and cancellation data - including c1,000 technical surveys, >300 successful heat pump designs 

and >200 installations, were mapped and cross referenced to support this assessment. This gave us 

opportunity to understand, at a community level consumer appetite (positive or the presence of any barriers 

to deployment), alongside a direct knowledge of properties suitable and unsuitable for deployment of ASHP. 

Mapping extracts of this data can be found in Appendix 3, figure 3.1 and 3.2, with a summary of cancellation 

data outputs summarised in figure 3.3 and 3.4. 

 

 

       ASHP existing 

installation 
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Street by street visual suitability analysis (step 5) 

Within these priority zones a street-by-street desktop ASHP suitability assessment was completed utilising 

freely available imagery e.g., google maps/street view etc. This was completed manually by E.ON’s ASHP 

Energy Expert with support from a project administrator to record each outcome. Remote measuring tools 

within Google Maps Pro were used to accurately measure potential Heat Pump locations for proximity to 

habitable rooms in neighbouring properties and boundary lines. An example of this is shown in Figure 6. The 

digital measuring tool was also used to check the available space for outdoor units according to the 

manufacturer’s specifications and MCS guidelines. Local planning regulations on permitted development state 

that heat pump outdoor units must not be within one meter of the property boundary line.  

 

Figure 6: Indicative example of assessment tools used to ascertain suitability characteristics 

In addition to this, summarised below in Figure 7 are the suite of suitability factors utilised to assess likelihood 

of technical suitability for an ASHP at this early stage of deployment planning. 

  

Figure 7: Summary of suitability factors 

1. External space for ASHP outside unit 
 
a. locations on the rear & side(s) of property 
b. presence of conservatories, extensions, outbuildings that could limit locations 
c. location of windows & doors that could limit locations 
d. general accessibility, particularly if rear sited unit  
 

2. Proximity to neighbouring properties 
 
a. space to closest boundary vs possible heat pump locations 
b. proximity to closest habitable window vs possible heat pump locations 
c. presence of any barriers between possible heat pump locations & neighbouring property 
 

3.   Archetype features that could impact suitability 

a. L shaped terraces, very narrow terraces, terraces with extensions                                     

b. extra-large properties, particularly detached 5+ bedrooms (as an indicator for high heat loss)  

c. very high heat demand, with low thermal efficiency (e.g., solid brick walls) 
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A RAG status was then applied to each street within the community based on the characteristics in Figure 8; 

green attributed to streets with properties highly likely to be suitable for ASHP deployment to red with a low 

likelihood.  

 

Figure 8: RAG status decision making factors 

 

An extract from Appendix 5. Desktop suitability assessment results: a street-by-street overview, is shown 

below in Figure 9 with results consolidated to street level.  

 

Figure 9: Extract of suitability assessment results by street 

To further validate our manual visual assessments, we used additional archetype data which collated 

suitability characteristics of varying property archetypes specific to those locations of interest. For example, 

this included internal characteristics such as boiler type (combi or standard), whether the property has an 

existing hot water tank and if not whether there was sufficient space to locate one, along with the level of 

disruption associated to the available locations. This was a key barrier to deployment we have experienced 

previously in Newcastle, recognising many customers now have a gas combi boiler and to transition back to 

an ASHP need to re-adopt a hot water tank within their property. An overview of this is shown in Appendix 3. 

Target area analysis: understanding existing insights. 
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Grid Analysis Methodology 

To underpin the decision making on target areas and shaping deployment plans “grid centrically” with 

substations that could withstand 25% density of ASHP deployment, our project devised a staged approach to 

grid analysis to ensure an optimised and feasible deployment of heat pumps within Newcastle communities 

could be achieved. The intention was to establish visibility of all secondary substations, regardless of existing 

headroom initially, and use the analysis results to inform onward decision making and risk assessment. E.ON 

could then incorporate any investigation into areas with limited headroom if needed and viable within the 

project, while also reviewing those with sufficient headroom. A visualisation of the staged approach is 

presented in Figure 10 below, with early focus on agreement between NPG and E.ON as to the proposed grid 

analysis methodology E.ON  would undertake and the associated data that NPG would need to provide to 

facilitate this successfully.  

 

E.ON Innovation and NPG agreed to the following through a series of meetings and workshops:  

Step 1 – Northern Powergrid (NPG) and E.ON Alignment 

• E.ON Innovation and NPG agreed on the grid constraint characteristics to be analysed in the 

high level grid analysis. These were:  

o Capacity constraints at the substation level (transformer max capacity) 

o Capacity constraints of cables on individual feeders 

o Voltage drop on individual feeders 

• Assumptions agreed for the high-level model creation:  

o Customer Led Network Revolution (CLNR) Trials [Customer Trials - Customer-Led 

Network Revolution ]and After Diversity Maximum Demand (ADMD) data to be used for 

estimating the residential electricity demand for heat pumps 

o A maximum voltage drop of 6% allowed on any one substation feeder, following 

guidance provided by NPG 

o A homogenous spread of customers and demand along each of the substation feeders 

e.g., assuming install of heat pumps equally distributed along the cable route linked 

to the substation  

 

 

 

Figure 10: Step-by-step grid analysis methodology 

http://www.networkrevolution.co.uk/customer-trials/
http://www.networkrevolution.co.uk/customer-trials/
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Step 2 – Identify and collate existing grid data: 

In this stage relevant data was identified by E.ON innovation for the grid analysis. A series of meetings were 

carried out with NPG to align on what data was present in their system, what format it was in and the quality 

of the data. Newcastle substation and high-level feeder data was received from NPG. This allowed the capacity 

constraints at the substation level to be analysed and understood.  

 

Step 3 – Complete network simulations: 

E.ON Innovation utilised the following data sets to complete the grid analysis; 

1. Substation name 

2. Customer count 

3. Number of feeders 

4. Transformer rating 

5. Current kW Max demand on the substation 

6. Existing ADMD data for heat pumps from the NPG CLNR trials 

Correlations were built from the ADMD data supplied from NPG. This allowed aggregated ADMD values (kW) 

to be calculated for different sized substations with varying numbers of customers. Three different heat pump 

deployment values were created for the feeders on the substations: 

1. Assuming a minimum heat pump density of 25% on each feeder 

2. Assuming an equal peak demand on each feeder with a minimum heat pump density of 25% under 

the secondary substation. 

3. The maximum number of heat pumps that could be installed on a feeder before breaching the 100% 

capacity utilisation limit 

 

Step 4. Finalise Low Voltage Network Target Areas: 

The results from the initial grid analysis were overlaid on to a map of Newcastle city, with a particular focus 

on where the secondary substations intersected with priority zones / communities already identified. This 

allowed for; 

1. Geographical visualization of all secondary substation locations and the associated capacity results 

e.g., whether achieving 25% density would breach the capacity utilisation limits or not.  An extract is 

shown in Figure 11 , with all substations with breached capacity marked with a red cross icon and all 

with capacity a green tick icon for ease of reference. The secondary substation “CAROL” is highlighted 

for reference, showing the location postcode and number of properties attached to the substation. 

 

2. Assumptions to be made on the streets / homes that would be connected to each secondary 

substation based on substation name, proximity to homes, volume of homes attached to the 

substation, potential overlap with other neighbouring substations. The preferred route was to use 

specific asset data from NPG which could identify addresses attached to each substation, however 

this wasn’t made available during the project (this is further outlined in the Results section 4.2.1).  

 

3. Decision making on the optimum target substations for dense deployment of ASHP’s, when combined 

with existing propensity modelled target area analysis relating to suitability for ASHP.  
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Figure 11: Extract of substation locations, overlayed on target area analysis zones 

 

 

5.3 Work Package 3. Property Archetype Modelling 
 

Step 1. Archetype identification and ASHP product alignment 

This work package activity had a key dependency on work package 2. whereby assessments of suitable target 

areas for large-scale dense deployment were underway. It was vital to understand the prevalent property 

archetypes in these priority areas to make informed decisions on ASHP product requirements and alignment 

to the HPR project requirements.  This was to ensure we could continue to validate the suitability of the 

properties for ASHP install (and hybrid heat pumps if needed, keeping to under 20% of the total expected 

install volumes for this product type). As outlined manual visual desktop assessments were being undertaken, 

these were supplemented where appropriate with comparison to existing survey, design and install data: 

reviewing external and internal photos, floorplans, property dimensions, age band, build type, heat pump 

design outputs (heat loss, flow temperature modelling, radiator sizing). We considered carrying out additional 

sample surveys if needed to inform the analysis. 

It was recognised this insight could also inform the propositions we have available for customers and an 

understanding of what the most suitable funding route could be e.g., a hybrid install aligned to a Heat as a 

Service proposition. 
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Step 2. ASHP survey process review 

To identify ways in which the ASHP surveying journey could be improved for co-ordinated large-scale dense 

deployment of heat pumps, taking into consideration the following factors: customer, time, cost, logistical 

deployment, the accuracy of data collection and implications for the accuracy of the heat loss calculation.  

This was completed through an in-depth case study of 3 existing ASHP customers with varied property 

archetypes and complexities of build (e.g., number of rooms, shape of property and floorplans, 

extensions/porches). The methodology would review and compare the existing survey approach E.ON employ 

vs more innovative approaches, investigating three different solutions to calculate heat loss for existing 

properties, accuracies of the outcomes and the impact on the customer journey.  

The three solutions considered in this study are:-  

1. E.ON’s standard technical survey process and representative of typical industry approach - manual 
survey completed by a surveyor, typically utilising a laser measuring tool and manual completion of a 
survey form while on site, along with taking supporting photos. Key data points from the survey results 
then need to be manually identified and input into an online Heat Loss calculation and design tool (in 
this case the Daikin Stand by Me which can be accessed through the Daikin online portal Stand by Me 
(daikin.co.uk)) 
 

2. An innovative survey carried out by Nationwide Drones, utilising a 2-person team to carry out an 
external drone inspection and an internal mobile laser scan. Using state-of-the-art NavVis VLX 
Scanners, the operatives circulate the property to generate comprehensive digitised and fully 
annotated models, that complement and link up with aerial survey data from the drone to provide a 
complete model or 3D twin of the property. The heat loss calculations can be automated from the 3D 
model/digital twin of the property. Drone Specialists in the UK | Nationwide Drones 
 

3. An innovative survey carried out by Veritherm measuring in-situ thermal performance of the building, 

measuring the actual amount of energy that is lost through the thermal envelope of a building: 
 

“The Veritherm test takes place overnight and is activated by 

their software platform. A measured heating load is applied to 

the building during the first phase, before the building is left to 

passively cool during the second phase. These will give you a 

thermal performance rating, the amount of heat that is lost 

through the fabric (expressed in watts per kelvin), an 

understanding of the measured performance compared to the 

designed performance (i.e., the performance gap) and an 

average U-Value for the building. The system measures the 

internal and external temperatures every minute.  Veritherm 

Testing Brochure V5 

 
 

Alongside the three surveying solutions, air permeability tests and in-situ u-value measurements have been 

undertaken to provide benchmark data for overall result comparison. 

The detailed scope and explanation of each survey solution is contained in Appendix 10. Nationwide Drones: 

survey approach review and case studies. 

Step 3. ASHP design process review 

The objective of this activity was to complement the surveying case studies carried out in Step 2 and provide 

recommendations on potential process improvements for accurate heat pump designs and subsequent 

product specifications. Part of this was to understand whether oversizing may be occurring when specifying a 

heat pump because of heat demand and/or hot water demand calculations and whether this can be mitigated. 

https://standbyme.daikin.co.uk/en/
https://standbyme.daikin.co.uk/en/
https://www.nationwidedrones.co.uk/
https://veritherm.co.uk/wp-content/uploads/2021/10/Veritherm-Testing-Brochure.pdf
https://veritherm.co.uk/wp-content/uploads/2021/10/Veritherm-Testing-Brochure.pdf


  

18 
 

Both factors are critical in providing customers with the most suitable and cost-effective solution and 

addressing barriers to deployment such as upfront capital cost, disruption, and confidence in the technology. 

 

The approach taken was focussed on four core design elements to investigate what improvements, if any, 

can be considered during the design process. Each of these considerations had several factors which may 

affect the accuracy of the estimate within the current methodology. This examined each of these factors, 

their impact and the level of risk associated with the accuracy of each factor within the current design 

methods.  

 

- Energy (kWh) 
Currently heat pump system performance estimates that include energy calculations are made 
available to customers, clearly showing the running costs of the proposed system. Any inaccuracy in 
the EPC assessment, especially when combined with factors that may affect the SCOP, may both 
reduce design accuracy to a significant degree and negatively impact customers’ decision-making 
processes. Over-estimation may discourage customers from proceeding if they expect any return on 
investment to take longer. Equally, under-estimation may potentially result both in liability claims and 
reduced consumer confidence should running systems prove more costly than had been forecasted. 
 

- Heat Loss (W) 
The kW capacity of the heat pump is determined by factoring in heat loss to the design methodology 
and relevant conditions. Heat loss from a property can be caused by key factors such as the U-Values 
of the building's fabric, internal and external air temperatures, air fluctuations per hour, and air 
change factors associated with each room. Inaccurate calculations of heat loss factors may result in 
poor performance of the heat pump system, either through its inability to achieve target temperatures 
or short cycling of the system causing increased energy costs.  
 

- Efficiency (SCOP) 
Seasonal efficiency is the way of measuring the true energy efficiency of heat pumps over an entire 
year. This measurement aims to provide a more realistic indication of the energy efficiency and 
environmental impact of a system. The Seasonal Coefficient of Performance (SCOP) is the average 
Coefficient of Performance (CoP) of a heat pump over the full heating season. The CoP is the ratio of 
heat output (in kilowatts) over the electrical input (in kilowatts) at any given time. Many factors impact 
both the SCOP and COP as identified in this feasibility report. 
 

- Cost (£) 
Installation and running costs play a critical role in customers’ decision-making processes. They pay 
particular attention to likely return on investment (ROI) from savings made post-installation given a 
considerable variation in capital costs in comparison to fossil fuel heating systems and marketing 
messages that emphasise prospective energy savings. Potential ROI may be miscalculated as a result 
of factors such as over-estimation of the system (including specification of key components, pipework, 
and emitters) combined with over-estimation of energy consumption and output, and inaccuracies 
within the existing and proposed energy profiles.  

 
Our research focused on the factors within the calculation methodology for heat loss and energy demand to 

understand what, if any, improvements could be made to accuracy and efficiency. The research included a 

review of 43 existing ASHP installations deployed within Newcastle, based on real-world performance data 

captured through the properties monitoring systems, the specification of which meets metering and 

monitoring service package (MMSP) requirements. Demand profiles across a range of housing and consumer 

types were also used to test the accuracy of the current method of design calculations and compared against 

real-world performance data.  

The detailed scope and explanation of methodology is outlined within Appendix 11. Heatio Heat Pump Ready 

Report. 
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Step 4. Explore the Heatio Smart Home Energy Monitoring device 

During feasibility we explored how the Heatio Smart Home Energy Monitoring device could be integrated into 

an innovative, optimum air source heat pump customer journey, building our understanding of what the 

device is, what barriers to deployment it might overcome, and how it could work alongside other surveying 

approaches. We reviewed whether the Heatio Smart Home Energy Monitoring device supports more accurate 

design calculations and thus the most appropriate heat pump solution outcomes for customers. And in doing 

so serve to accelerate the installation of heat pumps appropriate to the thermal profile of each property, 

enabling customers to access efficiencies and related cost savings in a timelier manner.  

 

This was carried out via a desktop review of the proposed technology, within the context of supporting co-

ordinated large-scale dense deployment of ASHP’s. The detailed scope and explanation of the review 

methodology is explained further within the Appendix 11. Heatio Heat Pump Ready Report. 

What is the Heatio Smart Home Energy Monitoring device and how does it work? 

The Heatio Smart Home Energy Monitoring System combines machine learning, smart meter data, discreet 

sensors, and intelligent building information modelling technology to monitor the real impact of energy 

improvements and better inform future decision-making for customers. 

The Heatio Smart Home Energy Monitoring System delivers an informed measurement of the properties’ Heat 

Transfer Coefficient (HTC) while capturing their operating performance during seasonal weather fluctuations 

and occupancy usage. We then use a combination of machine learning, neural networks, and existing housing 

data to calculate sophisticated forecasting models which can support the PAS2035 assessment process, 

enabling informed decision-making when considering energy improvements in the drive towards Net Zero. 

This solution represents a significant advance on current assessment processes, such as PAS2035 and Energy 

Performance Certificates, which rely on visual inspection procedures that are both time-consuming and 

invasive. Furthermore, they fail to take adequate account of important factors such as thermal bridging and 

airtightness as these cannot easily be seen by an inspector. The outcome of our process will be a unique 

evidence-based improvement strategy. 

Two profiles are produced: an architecture type and an occupancy profile. The occupancy profile allows energy 

consumption and carbon emissions to be reliably predicted, providing the required data for bespoke forecasts 

of the financial savings that can potentially be realised. It also offers an accurate assessment of installation 

costs which, when offset against these savings, permit each household to arrive at an informed decision about 

the benefits of retrofitting with budgeted roadmaps to support this. 

Once established and combined with architecture profiles, occupancy profiles offer a reliable tool for 

intelligent, evidence-based recommendations for retrofitting of similar properties. As the Heatio Smart Home 

Energy Monitoring Solution allows for measurement of improvements as they occur it is possible to assess 

accurately whether improvements realised closely correspond to assumptions made at the design stage. These 

in turn lead to more sophisticated and nuanced strategies informing future improvements of buildings of the 

same architecture profile. 

The Heatio Smart Energy Monitoring Solution is designed to work in harmony with smart meter devices 

currently being installed across properties in the UK. Readings can be taken directly from these systems and by 

the deployment of a small number of discrete sensors placed throughout the property [Appendix 11. Heatio 

Heat Pump Ready Report]. 
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Step 5. Stream 2 project alignment 

Through the attendance of BEIS organised workshops with Stream 2 applicants, E.ON and our project 

consortium assessed the relevance of research and technological developments being deployed in Stream 2 

and their alignment to E.ON’s approach to co-ordinated large-scale deployment.  

 

5.4 Work Package 4. Consumer insights and propositions 
 

Step 1. Consumer segmentation analysis 

Working with E.ON’s internal consumer insights team, the following approach was taken to inform insights 

gathering and decision making on deployment planning and viability for Newcastle City. This aided the 

marketing approach by identifying the highest propensity customers, including the groups of highest 

affluence, appetite for new tech and environmental awareness. 

a. Segmentation Analysis; 

Figure 12 provides an overview of the underlying principles and basis of this analysis. Mosaic Segments are a 

way Experian group customer types based on a large array of characteristics and give us an opportunity to 

better understand customers, their drivers and needs.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What is Mosaic? 

Mosaic uses variables from a combination of Experian proprietary, public, and trusted third-party sources - 

including research findings and behavioural data - to build a picture of the latest UK consumer and social 

trends. Mosaic | Consumer Classification Platform | Experian Business 

 

Figure 13 shows the step-by-step methodology to understand the target areas, and then the application of 

the mosaic data and associated segmentation categories relevant to these specific target areas.  

 

Figure 12: Principles to segmentation 

https://www.experian.co.uk/business/platforms/mosaic
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b. Propensity modelling 

To build upon the segmentation analysis approach, E.ON developed a propensity model, a method used within 

the E.ON business to assess specific markets and customers. These models are comprised from criteria based 

on customer characteristics that best fit our target audience. The model then shows the likelihood of 

customers to adopt products and services based on their criteria ‘fit’. The propensity model is then used to 

inform consumer behaviour and is linked back to key Experian Mosaic data fields down to postcode level.  The 

propensity approach interacts with WP2 target area analysis to underpin deployment decision making and 

support relevance of engagement activity and marketing strategy in WP5 dependent on the customer segment 

categories prevalent in each community.  

In this model favourable factors will be scored, the logic/attributes used are outlined below: 

• Household income: Over £100k = 5pts, Over £75k = 3pts 

• Previous Install in postcode: 4pts 

• Previous Lead in postcode: 2pts 

• Over 75% of postcode is a suitable property: 5pts 

• Over 75% of postcode is Owner occupied: 3pts 

• Over 50% are in “settled/comfortable owner” segments: 3pts 

• In highest affluence/engagement mosaic segments: 2pts 

• Above average Solar interest: 1pt 

• Above average Energy engagement: 1pt 

• Likely to have £50k+ savings: 1pt 

• Interested in reducing energy usage: 1pt 

• Likely to have an EV: 1pt 

• Likely to have solar: 1pt 

• Likely to feed back to grid: 1pt 

Age and lifestyle of the residents is also a key factor for consideration; the Electrification of Heat project taught 

that ‘disruption’ for the resident was the second most prevalent reason for cancellation, even with cost being 

removed as a barrier. 

Figure 13: Customer insights gathering approach 
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A database of scoring will be collated, and a review of propensity results completed, allowing for direct 

comparison between postcode areas. 

c. Other market analysis  

Other analysis e.g., Cost of Living review will be understood, to ascertain any potential implications on our 

customer insight positioning e.g., the changing income metrics associated with the assumptions about which 

customers fall within an “able-to-pay” status. 

 

Step 2. Consumer proposition review 

The feasibility project explored the Heat as a Service (HaaS) proposition as an alternative way to buy 

renewable warmth and if this is a beneficial addition to E.ON’s current proposition portfolio, in support of 

large-scale dense deployment of air source heat pumps in Newcastle. 

Heat as a Service helps customers to save money and stay in control of how and when they heat their home 

by removing the upfront cost, instead paying only for the heat they need. This solution works in a similar way 

to car finance or a streaming service. Rather than paying for your heat pump upfront, you’ll make an affordable 

monthly payment that covers both the cost of the heat pump and the heat that has been used. At the end of 

the agreement, you can choose to either buy your heat pump by making a balloon payment or go onto another 

contract with a new heat pump installed free of charge. 

A detailed modelling exercise was completed to better understand: 

o What are the typical costs associated with the components that would typically be included 

within a HaaS Service Package?  

o What would be the typical cost of a HaaS Service Package to these customers?  

o What if any assumptions could be made to determine how a customer’s energy requirements 

change post installation?  

o What if any certainty could be obtained from the data to deliver confidence to the financial 

markets as to how much energy will be required & billable in warm hours? 

We’ll also initiate understanding of what types of customers would be likely to engage in this proposition vs 

currently available finance packages (e.g., low interest loans) and consider how this could be incorporated into 

E.ON’s customer journey. 

 

Step 3. E.ON Home and delivery high quality aftercare to customers  

E.ON will assess the delivery of improved aftercare through the existing E.ON Home App which is already in 

use for E.ON customers with solar panels, battery storage, EV smart charging and Tado thermostat as part of 

their core solution offering, as shown in Figure 14. E.ON Home’s role is to make it easy for all customers to 

manage and optimise their energy use, and benefit from low carbon propositions and services.  
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Completion of consumer use cases for an ASHP offering were considered to understand varying features and 

their importance to customers – for example control & scheduling, visualisation, optimisation, coaching, and 

maintenance & servicing notifications. Along with how this could be integrated into the ASHP customer 

journey and aligned to the proposed product portfolio. Insights were collated through a number of routes;  

- Consortium expert input based on industry knowledge of aftercare pain points and previous customer 

experience feedback 

- Direct consumer research and attitudes 

- E.ON regional business unit input based on live ASHP offerings already viable (potentially differing use 

cases / commercial & strategic drivers to review)  

Viability will be determined, along with the roadmap for readiness for deployment.  

 

5.5 Work Package 5. Community Engagement 
 

We expect to target green-minded, early technology adopters to create momentum, using our successful 

Electrification of Heat Newcastle case studies to then promote heat pumps to a broader subset of Newcastle 

residents with clear transparency on how this compares to gas central heating.  

We recognise that we will need to ensure transparency, openness, and creation of opportunities for a diverse 

range of key representatives from across the city. During Phase 1 we will create a consultative forum with 

community energy organisations, community leaders and Newcastle residents to co-design the final consumer 

engagement, campaign and targeting. 

Step 1. Community Engagement planning/design 

a. Local authority community team – stakeholder engagement with Newcastle City Council’s community 

team to collaboratively agree requirements of a co-ordinated and suitable plan. 

 

b. Community leaders / organisations – identification of, and engagement with relevant stakeholders 

aligned to the target, priority communities. Determine prevalent community activity within each area, 

researching active community groups either local authority led or private groups. 

 

c. In person events – to start to gather direct community input and appetite. 

Figure 14: E.ON Home app 
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Step 2.  Marketing and engagement co-design 

a. High level market review / competitor analysis of how ASHP offerings are marketed to customers, to 
inform how our approach on Heat Pump Ready needed to stand out, and secure better cut through 
and to achieve successful dense deployment and high volume of engagement within each 
community. 
 

b. Collaborative and iterative brand and marketing design workshops, informed by points a, involving 

the local authority, E.ON project team (and E.ON Go to Market team) and Heatio – led by our 

appointed marketing agency TwentySeven Design, based on their local knowledge, local authority 

branding experience and performance on the Electrification of Heat project. 

 
c. Propensity Model insights to steer marketing strategy. E.g., adaptations to the engagement messages 

dependent on customer segment, placing them at different points within the marketing strategy. 

 

Step 3. Online digital pre-qualification tool and integration of early customer journey triage.  

We will explore the feasibility of extending our digital pre-qualification tool the Green homes grant finder | 

energy efficiency | E.ON (eonenergy.com). Currently the core purpose of the tool is in assessing customers for 

eligibility for grant funding support through E.ON, ensuring customers in fuel poverty receive the best energy 

efficiency offers available (for example Home Upgrade Grants, Local Authority Delivery schemes, Energy 

Company Obligation (ECO) funding). However, will we consider if it can successfully be applied to support able 

to pay focussed propositions, aligned to dense deployment of ASHPs. 

We will review the features of the tool, current performance metrics and development roadmap to 

understand if and how this will add value to the ASHP customer journey. Does this alternative route better 

support co-ordinated dense deployment?  

 

  

https://www.eonenergy.com/green-homes-grant-finder.html
https://www.eonenergy.com/green-homes-grant-finder.html
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6. Findings 
 

6.1 Work Package 1 
 

Outlined below are the key findings from each of the work packages based on the methodology described in 

section 4.1. 

 

6.2 Work Package 2 
 

Significant volumes of properties within the shortlisted target wards in Newcastle city have a high 

likelihood of suitability for transition from gas boilers to ASHP. 

- Based on the postcode-by-postcode review process of c.31k properties, across out target 

communities, we identified c.58% with a high likelihood for ASHP suitability and, and a further 22% 

with medium likelihood.  Providing a significant volume of c.25k properties as the initial basis to build 

a deployment plan from and provide confidence in large-scale deployment being feasible. 

 

Total 31,646 

Green 18,446 

Amber 6,918 

Total potential 25,364 

 % Total 80% 

Figure 15: Suitability review results (volume of properties) 

- The detailed street-by-street results are included within Appendix 5. Desktop suitability assessment 

results: a street-by-street overview. 

- The consolidated results have been incorporated into the Propensity Model, outlined in 4.2.3 and 

into the “priority zoning map” shown in Figure 5. 

 

The grid analysis of the available Newcastle area network showed that 57% of substations would 

go over the 100% utilisation of capacity following a 25% density coverage of heat pumps. 

Two example substations from the analysis are presented in Figure 16. It can be seen that Abberwick 

substation doesn’t have enough capacity on an entire substation level (highlighted red) which is why the 

maximum heat pump coverage applied against all feeders is 0. The opposite is true for Abbey substation where 

a 25% heat pump deployment results in an overall substation capacity utilisation of only 91.5%.  
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Figure 16: Extract from substation capacity analysis 

The full detail of the grid modelling results can be found in Appendix 1. Grid analysis: substation capacity 

results.  

It is important to note, since the completion of this project NCC have had a continued focus on developing and 

building upon the grid analysis completed and continue to work with NPG to review available datasets. They 

linked the NPG HPR data provided to NPG’s spatial data and have found 37% of secondary substations in 

Newcastle weren’t provided within the HPR dataset to E.ON. When subsequently flagged to NPG they 

confirmed they had sent a subset of specifically for the HPR project and excluded sites with single connections, 

but in doing so there are other substations with multiple customers that were excluded.   

 

Very few substations with sufficient capacity for 25% ASHP deployment intersect with our priority 

target zones & communities of higher affluence, limiting scale of a dense deployment feasible 

within a Phase 2 project.  

A substation-by-substation review was completed. Initially via inserting an overlay of data on to existing maps 

of our priority zones and understanding where the data intersected. An extract of this is shown in Figure 17. 

Then by grouping streets/postcodes assumed to be connected to the substation – cross referencing with 

postcode level income data, propensity metrics, desktop suitability assessments and tenure. This was applied 

to all substations with potential to support 25% uptake of ASHP and remain within c.120% capacity (based on 

DNO feedback of indicative operating limits) within priority zones for deployment. The results and analysis 

approach are shown in Appendix 2. Substation mapping and comparative analysis against potential target 

areas, with only c.5-6 substations left for onwards consideration. 

 

 

Substation 
Name 

Way No / 
Substation 

Premises 
Count 

Proportioned 
Transformer 
Rating (kW) 

Customers 
with a heat 

pump 
(assuming a 
25% spread 

on each 
feeder) 

New 
Feeder 

Demand 
(kW) 

Feeder 
Utilisation 

(%) 

Entire 
Substation 
Utilisation 

(%) 

Feeder 
Heat Pump 

Number 
(based on 

equal peak 
loads on all 

feeders)  

Maximum 
Possible 

Heat Pump 
Coverage 
on Each 
Feeder  

ABBERWICK 0101 4.0 12.5 1.0 17.2 137.9 137.9 N/A 0.0 

ABBERWICK Substation 4.0 12.5 1.0 17.2 137.9 137.9 N/A 0.0 

ABBEY 0101 28.0 57.7 7.0 70.1 121.4 91.5 3.0 4.0 

ABBEY 0103 53.0 109.2 13.0 124.2 113.8 91.5 8.0 9.0 

ABBEY 0104 101.0 208.1 25.0 182.2 87.5 91.5 26.0 35.0 

ABBEY Substation 182.0 375.0 45.0 309.7 82.6 91.5 54.0 74.0 
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Figure 17: Substation capacity results in priority zones for deployment 

Further detailed planning would be required with Northern Powergrid to understand roll-out of substation 

upgrades and associated lead times and prioritisation, potential substation monitoring requirements and 

consideration of other innovative grid tools to support localised capacity management. E.ON did consider its 

own innovation substation level management via Dynamix and the scope for inclusion in this project to 

support utilisation of a higher volume of substations i.e., ones with limited headroom. However, this was not 

an eligible cost that could be funded from within the project. Another alternative was to explore a Strategic 

Innovation Fund bid (SIF) to work concurrently alongside our Heat Pump Ready deployment plans, offering 

another source of funding and opportunity to explore grid innovations. However, a clear appetite and 

commitment from NPG to explore all routes to maximising grid availability and offering E.ON a level of 

certainty via a roadmap for this activity was not established within the timescales of this project. This was a 

significant factor in our onwards decision making on the feasibility of a large-scale, dense deployment plan for 

ASHPs for Newcastle.  

Since the completion of the project, NPG working together with NCC, have used the target area analysis from 

this project to support decision making on secondary substations to prioritise for substation monitoring to 

continue to further localised learning in support of Low Carbon technology deployment across the city. 

 

The complete grid analysis model was not achieved based on limitations in the collaboration from 

the DNO, increasing the level of risk attributed to viability of deployment locations. 

It is key to note here that E.ON did not have access to asset data sets from NPG that could effectively and 

accurately link which property addresses were associated to each of the secondary substations, and each of 

the feeders off that substation. This, as outlined above, meant geographical assumptions had to be made 

reducing the robustness of our deployment planning and increasing the level of risk within our decision 

making.  

As such it was anticipated that this could further reduce opportunities to convert properties to ASHP 

deployment and impact our ability to reach the required 25% density threshold. 

NPG confirmed in our early discussions around scope and project requirements that this asset data could be 

made available however this point was revisited repeatedly, and it was subsequently outlined that it would 
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not be made available without necessary NDA’s being agreed and confirmation from the regulatory team that 

the data could in fact be shared, along with engagement with another team who hold the asset data. 

Significant time by both parties then went into negotiating mutually acceptable terms for the NDA during 

August, with E.ON issuing the final document at the end of August for execution. The NDA remained un-signed 

and E.ON continued to request from NPG updates pertaining to the provision of the asset data through to  

mid-October. This also included the provision of data to allow the completion of capacity and voltage drop 

calculations on a cable level. Both established as key to further ascertain spatial implications of ASHP 

deployment and how to best manage this within a co-ordinated deployment plan. 

Upon completion of the Feasibility Study the asset data remained un-shared with no agreed route forward 

between E.ON and NPG to make this data available at a later date i.e., in support of deployment mobilisation 

should the feasibility project be successful. This meant a continued risk that would have to be carried forward 

into deployment, at a point when our confidence in this critical stakeholder was very low.  

This outcome also impacted the council negatively. They recognised the significant value of E.ON’s grid analysis 

and were hopeful this project and the focus on close collaboration with the DNOs (in this case NPG) could 

achieve a completed grid model of Newcastle (that included property asset data) which could be used to 

inform this project robustly and also other net zero deployment planning – a model they had not been able to 

achieve at scale themselves from manual analysis and limited data availability prior to the feasibility project. 

Unfortunately, this objective could not be delivered successfully.  

 

 

6.3 Work Package 3 
 

Step 1. Archetype identification and ASHP product alignment 

The review of existing ASHP survey and design data across Newcastle offers confidence in 

alignment to the core product offering of low temperature ASHP, along with the use of hybrids to 

overcome specific barriers to deployment e.g., internal space constraints including hot water tank 

positioning. 

The output of the mapping exercise was completed to show: the spread of successful surveys/designs, the 

location of successful installs, the location of instances of customer or technically led cancellations/non 

progression (used to indicate suitability barriers), as the basis for identification of representative suitable 

archetypes to take forward into deployment planning and product portfolio decisions. This data was collated 

from the Electrification of Heat Demonstration Project delivered across Newcastle. 

An extract from the analysis is shown below in Figure 18 with results contained within Appendix 4. Typical 

archetype identification and suitability review, whereby we completed a review of 21 differing sub archetypes 

representative of the community, across the 6 priority regions for deployment. This included:  

• all core property types bungalows, semi-detached, detached, end terrace (and a smaller volume of 

mid terraces). 

• a range of age bands from 1930’s through to modern homes built post-2010.  

• 23% of the 21 sub archetypes had limited space for a hot water tank and thus assessment on a 

property-by-property basis would be needed to ascertain the most suitable solution i.e., ASHP or 

hybrid considering customer needs and acceptance of internal disruption. 

• all had evidence of having suitable external locations for the heat pump unit. 
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• all could remain within planning permitted development rules for noise. 

• there are no properties within this analysis that are of pre-1930’s of solid wall or non-traditional build 

construction types as these are not prevalent within the target areas for deployment.  

The use of this analysis can also support informed decision making about the specific heat pump 

manufacturers products to procure to ensure a robust and cost-effective product portfolio and a deployment 

model that meets the needs of varying housing stock (and customers).  

We can also start to make informed assumptions on the likely size of units needed, associated capital costs of 

install and link to available finance propositions – collating this information for each community, further 

informing the bespoke engagement strategies, as outlined in work package 4. 

 

 

 

 

 

Step 2. ASHP survey process review 

An innovative survey approach could be applied to co-ordinated dense deployment with the 

potential to deliver measured customer journey efficiencies, customer benefits and improved data 

gathering accuracy. 

Several qualitative factors were considered to comparatively assess the 3 surveying approaches to understand 

the benefits and challenges of each and considerations of how they could support an optimum customer 

journey for large-scale, dense deployment. This has been summarised in Figure 19 using a RAG status and then 

explored in more detail below:  

 

 

 

Figure 18: Showing a typical archetype and associated characteristics within Dinnington 
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Factors 

Approach 1 Approach 2 Approach 3 

Standard 
Survey 

Drone survey 
Veritherm 

survey 

Survey time (hrs) 2.5 0.5 12 

Workforce scalability       

Accuracy of data collection       

Digitisation/automation of the design process       

Economies of scale        

Customer engagement       
Figure 19: Summary of the qualitative results of the comparative assessment of survey approaches 

 

1. Survey time and customer journey efficiency 

Approach 1, the standard survey, takes on average 2 hours to complete (property size dependent) 

whereas Approach 2, the drone survey, offers a reduction in individual survey time to 0.5 hours 

because of the digital internal scanning being a much quicker route to gathering a large amount 

of data points / measurements and imagery. Comparatively the Veritherm survey takes c.12 hours 

through the overnight measurement period, plus the time needed to set up of the necessary 

equipment and removal of equipment the following morning approximately 1-1.5 hours.  

 

Considerations also then need to be made about the speed of survey results data collation and 

transfer onwards to the recipient (in this case to E.ON for review and ASHP design 

completion/approval). Typically for standard technical surveys it could take c.3-5 working days 

before the survey results are and supporting evidence documents are manually collated and 

uploaded from the supply chain to E.ON’s CRM system.  

 

For Approach 2 the full suite of results is available within 2-3 working day post survey completion, 

to allow time to convert the laser scan point cloud into the full 3D model. However, fabric 

information, photos and additional specified information captured is received straight into the 

project once submitted on the iPad and the following morning, post survey, a 3D replica of the 

property is available online, which is interactive to navigate and measure from, giving the designer 

the opportunity to navigate the property remotely and start their design process promptly. 

[Appendix 10. Nationwide Drones: survey approach review and case studies] 

 

Figure 20: 3D replica based on data captured at survey 
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For Approach 3, the results are available within 1 working day: data is uploaded to the cloud and 

analysed automatically, with the proprietary algorithms returning a definitive answer as soon as 

the test is complete [Appendix 10. Nationwide Drones: survey approach review and case studies]. 

However, there are challenges of how these results are translated into the current MCS design 

process, outlined further in point 4 below. 

 

Based on this we see clear benefits to Approach 2, particularly as this not only increases the 

volume of surveys that can be completed in a day (up to 8) it supports moving a higher volume of 

customers through the heat pump customer journey more quickly and in co-ordinated 

geographically specific batches, supporting onwards installation planning and downstream 

efficiency realisation. 

 

2. Workforce scalability  

Current Approach 1 surveying methods are highly reliant on experienced and skilled technical 

surveyors to accurately measure and assess property suitability, therefore has limitations on 

increasing the workforce locally to service large-scale deployment volumes, without the 

commitment and cost of significant training programmes and quality oversight/audit mechanisms. 

Approach 2 has developed in such a way that it can be undertaken with only basic training and 

still offer accurate, consistent, dependable data sets. As such there would be little challenge in 

scaling a local workforce to tackle large-scale deployment. Approach 3 requires skilled set up of 

the necessary equipment to ensure accuracy of measurements but arguably less workforce 

training commitments than Approach 1. [Appendix 10. Nationwide Drones: survey approach 

review and case studies] 

 

3. Accuracy of data collection 

Manual surveying practises are dependent on and open to human error, including but not limited 

to inaccuracies in the measurements themselves, the recording of the measurements or 

supporting data (e.g., positioning and size of radiators or the available space to position the 

outside fan unit for the ASHP) and the interpretation of the space/room configuration into a 2D 

floor plan. Approach 2 has shown consistent accurate dimensional information results, with 3D 

model output and detailed CAD floor plans. If the same property was surveyed by ten different 

surveyors as per Approach 1, the results could vary between each surveyor. However, if the 

property was scanned 10 times, there would be little to no variation in the dimensional results, 

providing accurate, replicable, and consistent results. [Appendix 10. Nationwide Drones: survey 

approach review and case studies] 

 

Equally, Approach 3 was proven to capture reliable, actual, measured data specifically reflecting 

the individual characteristics of each property and doing so very consistently, thus helping to 

overcome the “performance gap”. [ Appendix 10. Nationwide Drones: survey approach review 

and case studies] 

 

A suite of underlying factors impacting data accuracy were also reviewed as part of the case study 

including U-values and ventilation. Commentary on how each survey approach addressed these is 

outlined within the report, the key point being both have influenced the end heat loss output of 

each property within the case study. Measured data should be used where possible to remove 

assumption/interpretation and provide the most accurate heat loss of the property but this clearly 

needs to be balanced with customer impact, cost, and overall survey efficiency. [Appendix 10. 

Nationwide Drones: survey approach review and case studies] 
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4. Digitisation/automation of the design process 

Current manual methods of data collection at survey, result in manual data transfer and entry into 

a suitable design tool e.g., Daikin Stand by Me, as such there is a risk that data is misread and a 

risk of input error and implications again for a skilled, competent person to be completing this 

activity within the supply chain. It is also time consuming, with a typical design taking between 1 

– 1.5 hours (+ the time to collate / submit all relevant documentation, potentially up to 3 hours in 

total). 

 

Whereas Approach 2 allows for geometric dimensions to be directly exported from the 3D Revit 

model and directly imported into the heat loss calculation tool, providing automated outputs and 

integration into the preferred CRM system. The digital replica/360 view of the building & navigable 

online platform then provide easier auditability and oversight, removing the requirement to query 

or clarify individual survey data points or decision making back with the individual surveyor – a 

process which can delay the design being validated and halt the customer progressing by days, if 

not weeks. 

 

For Approach 3, the output of the survey provides an accurate maximum space heating load in 

kilowatts. Due to Veritherm providing a whole house heat loss which is not broken down on a 

room-by-room basis as required by MCS, it makes it difficult for a designer to correctly specify a 

heat emitter. With rooms having different fabric make ups, such as floors, ceiling, and walls, it 

would be very difficult to accurately break this down on a room-by-room basis. [Appendix 10. 

Nationwide Drones: survey approach review and case studies] 

 

5. Customer engagement and acceptance 

Our current surveying approach is widely accepted by customers; however, the surveying time is 

not insignificant in terms of disruption to their day. This route also offers some opportunity for 

discussion in the home with customers by a qualified expert surveyor who can answer any 

questions in person and offer some feedback on the likely suitable solution. However, the output 

is less engaging with a 2D survey form and design document for the customer to interrogate and 

can cause complexities in supporting a customer to understand the data included fully. 

 

Approach 2 offers less opportunity for this level of solution specific discussion with a customer in 

the home as the objective is efficient, speedy data collection. However, the digital replica/360 

view of the building and navigable online platform can support proactive and interactive 

engagement with the customer post design/pre-install instead, to discuss and show the customer 

siting options for the unit and potential changes to radiator positions or sizing and explore any 

other disruption factors so the customers are fully informed about their solution, providing ample 

opportunity to ask any questions etc as needed. Arguably at this point in the journey, delivering a 

more informed discussion once design implications have been assessed fully. [Appendix 10. 

Nationwide Drones: survey approach review and case studies] 

 

For Approach 3, the key concern of using Veritherm versus the manual or laser scan approach is 

the not-insignificant disruption to the customer, requiring they vacate the property overnight 

while the test is being undertaken [Appendix 10. Nationwide Drones: survey approach review and 

case studies]. For the case study customers to accept this route we had to offer goodwill gesture 

payments to cover the cost of them staying in a hotel for the night, providing insights into the 

challenges of achieving large-scale consumer acceptance to incorporating this survey 

methodology into the customer journey. It also adds cost and administration complexity.  
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By reviewing these factors E.ON would favour the adoption of Approach 2, the digitised mobile laser scan / 

drone approach, to fulfil our core technical surveying requirements. This is based on strong performance 

across all considered factors and the potential to deliver accurate, timely and efficient surveys within an 

innovative customer journey.   

However, it is key that we achieve economies of scale during deployment to fully realise a sustainable 

surveying model, due to the higher cost of this survey (c.£500 per survey vs standard survey at c.£350 per 

survey). Applying a localised community approach with “block” bookings planned across neighbouring 

properties and streets to maximise daily delivery of survey volumes and limit wasted travel time is critical, 

which a dense community led deployment approach unlocks. Further development of digital integration 

would be assessed to understand if we could continue to improve customer journey efficiencies and reduction 

of manual resource intervention, completing a cost benefit analysis. 

The full surveying case study report is outlined within Appendix 10. Nationwide Drones: survey approach 

review and case studies. 

It is important to note that multiple Stream 2 projects continue to explore improvements to surveying and 

data capture to support an accurate heat pump design and product specification, alongside advances in 

digitisation of data for efficiency of customer journey. E.ON will review these to understand application within 

our customer journey at the point they are commercially viable / market ready. Heatio have begun this process 

exploring some developments within this space and provided insights as to how this could be integrated and 

the positive implications for customers and the progression of large-scale deployment of heat pumps as part 

of their report in Appendix 11. Heatio Heat Pump Ready Report. High level findings are summarised within 

Step 3 & 4. Below. 

 

Step 3 & 4. ASHP design process review and the “Heat Pump Ready” approach 

The review completed highlights both inaccuracies inherent in the current methodology for 

approaching heat pump designs across the four key design considerations of energy demand, 

efficiency, cost and heat loss, and the potential detriment these have on the confidence of 

consumers considering switching to a heat pump system and inhibit conversion to install. 

One example highlights this point particularly well; 

- In 31 out of 43 examples the estimated energy demand was more than 30% higher than the actual, 
measured energy demand.  

- In 29 out of 43 examples the estimated energy consumption was more than 30% higher than the actual 
energy demand. 

- In 31 out of 43 examples the estimated space heating demand was more than 30% higher than the 
actual energy demand. 

- In 41 out of 43 examples the estimated hot water demand was more than 30% higher than the actual 
hot water demand. 

Over-estimation of demand can have a negative impact on the sales process. With a higher than actual energy 

demand predicted, customers are wrongly led to expect a longer return on investment than would be the 

case. When they compare the demand estimate and associated running cost estimate, with their current 

energy bill many customers will expect significantly lower savings because of these inaccuracies. This is 

compounded when actual customer usage cannot be considered; rather the process indicates likely 

performance based on standard methods which may show little resemblance to actual operating conditions.  

This will potentially impact the decision to switch to a heat pump with a resultant higher cost for customer 

acquisition and very likely to have further price implications for those moving forward with an installation as 

they unfairly bear the costs associated with unconverted customers. 
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Lack of design accuracy also raises significant concerns when considering the possibility of financing 

installations, for example with propositions such as HaaS, where an accurate ability to model the system is 

fundamental to the offering/package.  

 

Further detail can be found in the Appendix 11. Heatio Heat Pump Ready Report. 

 

Existing design processes lack customer engagement, resulting in failure to align the system design 

and specification with customer budgets and requirements.  

 

Current methods fail to take adequate account of longer-term approaches to improvements. They only offer 

the customer an ‘all or nothing’ solution: upgrading the entire system to achieve maximum efficiency without 

due consideration for the customer budget or invasiveness of installation. With both capital cost on installs 

and internal upgrade being known barriers to deployment, steps are needed to offer personalised 

recommendations for each customer, while balancing the need to specify a robust and suitable heat pump 

solution. 

 

We propose a step to address this could be to incorporate a Heat Pump Ready report as shown in Figure 21, 

created by Heatio early in the customer journey. To promote continued incremental education of customers, 

guide customers on their options, promote discussion on how to achieve the outcome that’s best for them. 

This will also support a robust triage process; allowing opportunities for customers to make an informed choice 

not to proceed, ahead of the supply chain committing to downstream survey and design costs. 

 
 

In the case study depicted above the heat pump ready model/report was created within 48 hours of receiving 

the original enquiry. It is expected that integrating this process step with the E.ON online pre-qualification tool 

would enable the service level (48-72 hours) to be maintained at scale* 

Figure 21: Example of a Heatio "Heat Pump Ready Report" 
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*Dependent on customer availability for virtual energy assessor call and required data access provisions being 

completed. 

Data sharing routes are understood and can be explained to customers to access the half-hourly energy data 

that can be taken from a smart meter or, if this is not available, from standard meter readings at the start and 

end of the temperature monitoring period. However, it must be noted that we have not tested the consumer 

acceptance of this data sharing within the scope of this project and recognise further work is needed to 

robustly ascertain the viability of this and address any consumer concerns [Appendix 11. Heatio Heat Pump 

Ready Report]. 

 

Improvements to the accuracy of heat pump design could be achieved via the introduction of the 

Heatio Smart Energy Monitoring solution, designed to establish the Heat Transfer Coefficient (HTC) 

of a property. 

In section 4.1.3 it is outlined what the Heatio Energy Monitoring solution is and how it works. Further 

explanation of this and the benefits of establishing the Heat Transfer Co-efficient (HTC) can be found in 

Appendix 11. Heatio Heat Pump Ready Report, along with details on the desktop review completed. 

Acknowledging the need to find methodologies of capturing real, measured data and balance with customer 

needs and cost-effective survey deployment was a key outcome as outlined in our survey case study review. 

The integration of this Heatio solution within offers an opportunity to strike that balance. 

The required sensors/hardware in the home can be sited during the survey with limited training and minimal 

increase in surveying time, with no separate site visit needed. While this monitoring takes place, the building 

may still be occupied as normal so there is no additional impact on the customer. [Heatio – Newcastle Heat 

Pump Ready Report] Further assessment is needed for full customer journey integration, and to understand 

timescales for development of a market ready solution, however we hypothesise that we can combine outputs 

of the technical survey + the measured data from the Heatio Smart Energy Monitoring solution utilised 

effectively together to inform and improve the end solution for the customer, based on improved accuracy of 

sizing and specification of the heat pump. Heatio continue to work with Heat Pump Ready Stream 2 

participants to progress this: 

Hildebrand Technology Ltd – https://www.hildebrand.co.uk/ 

Build Test Solutions – https://www.buildtestsolutions.com/ 

 

 

 

 

 

 

 

 

 

https://www.hildebrand.co.uk/
https://www.hildebrand.co.uk/
https://www.buildtestsolutions.com/
https://www.buildtestsolutions.com/
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6.4 Work Package 4 
 

Step 1. Consumer segmentation analysis 

To better understand how the public feel about gas heating alternatives we ran a survey to a panel of 40   

members of the public through the User Zoom platform across the Northeast of England. The findings are 

highlighted below in Figure 22 and Figure 23. 

 
Figure 22: User zoom consumer insights survey 

 
Figure 23: User zoom consumer insights survey 

 
Although broadly positive appetite was exhibited, it confirms the price point of the solution to be an 
important consideration and thus critical to achieve capital cost reductions / price point efficiency and a 
package of suitable propositions, to incentivise transition away from their gas heating [Appendix 7. 
Consumer insights pack: People, property, and perception in Newcastle]. 
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Segmentation analysis was successfully completed, with 4 core mosaic segments identified as 

having characteristics that were most aligned with owner occupier customers transitioning to a 

heat pump. 

 

The detail of each of these segments is included below in Figure 24 along with a summary of the percentage 

of these types of households within each target ward. 
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Figure 24: Priority Mosaic Segments for heat pump uptake 
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The proportion of customers within the favourable segments has been compared with all available segments, 

across our favourable wards and shown below in Figure 25. 

 

 
Figure 25: % of customers within favourable mosaic segments 

 

Each segment has been explored with defining features for consideration and rationale as to the reason for 

inclusions within the analysis. This was fed into consumer insights workshops to guide target areas analysis (in 

WP2) and considerations for tailoring potential marketing approaches / community engagement strategies. 

Higher Affluence and Tech Adoption in Four Wards 

Parklands, Castle, Dene & South Gosforth, and Manor Park all have higher levels of household income and 

ownership and will be more aware of new technology. They will probably already have higher levels of heat 

pump knowledge, and similarly will be keen to reduce their energy costs in the face of rising prices.  

Chapel could be an area of focus 

Although heat pump knowledge is likely to be lower in this ward, there are high levels of home ownership and 

suitability. The population is older and may well be looking to use some of the large equity they have in their 

houses to reduce future outgoings. 

The complete segmentation detail is included within Appendix 7. Consumer insights pack: People, property 

and perception in Newcastle. 

 

A robust, multi data point propensity model was completed as outlined in section 4.1.4, reviewing 

more than 2k postcodes for suitability for high density heat pump deployment. 

In addition to the attributes already outlined, consumer cancellation data from the Electrification of Heat 

Demonstration Project was included – this would drive a slightly lower score due to an indication of lower 

customer appetite. The maximum propensity score that could be achieved was 32; no postcode achieved this, 

with the highest reaching a score of 27. 
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An extract of the model is shown in Figure 26 with the full results available in Appendix 6. Consumer insights 

modelling: Newcastle Propensity model. Working with E.ON’s customer insights team this steered the target 

areas analysis in WP2 to locate priority zones for dense deployment of heat pumps. 

 

 

The rising cost of living has impacted the volume of customers with income sufficient to purchase 

high value investments such as ASHPs. 

Taking guidance from E.ON’s consumer insights team and recent cost of living research we profiled customers 

with a household income of >£70k as being the minimum for alignment to our core able to pay ASHP 

propositions. Previously this was around £50k as a guide.  

In Newcastle there is a distinct divide in areas of affluence; geographically, the more affluent wards are slightly 

further north from the centre. The average household income in key wards across the city has been collated 

utilising our available mosaic data and in none of these does the average meet the £70k threshold.  However, 

there are 4 key wards where 10 – 26% of households do reach and exceed this threshold. This directly 

influenced E.ON’s target area analysis and guided the detailed propensity modelling at a postcode level to 

ascertain exactly where the higher income households were located. 

 

Step 2. Consumer proposition review 

A review of Heat as a Service (HaaS) was completed, as outlined in section 4.1.4. Appendix 11. Heatio Heat 

Pump Ready Report outlines the principles of the offering and how it works, why it is needed, what tariffs are 

available and proposes how the customer journey could work.  

The proposed HaaS approach was taken to the Heatio Energy Challenge Group and as a result, the 

completion of the first indicative case study delivery of Heat as a Service has been achieved.  

 

During feasibility, an indicative “test case” customer was recruited from Heatio’ s Energy Challenge Group, a 

voluntary panel of customers who have agreed to work with Heatio, to provide feedback on emerging 

propositions, technology innovations and general heat pump insights. Although the full legal/commercial 

operating model for Heatio’s HaaS was not yet market ready, it was an opportunity to provide indicative 

insights into the processes needed, interactions with the customer and validity of the ASHP solution specified 

– alongside a modelled HaaS package (tariff / servicing & maintenance etc). 

Figure 26: Propensity model extract 
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The case study HaaS installation was able to offer the customer a reduced upfront installation capital cost 

of £1k, and a monthly package cost of £175 inclusive of maintenance and servicing fee. 

Further market testing across a range of properties and heating profiles is needed to understand if this is 

competitive vs other standard finance packages.  

The utilisation of case studies such as this are therefore key for robustly building a consumer proposition that 

meets customer needs and inform a viable underlying business case with the necessary support from financial 

institutes. It was recognised that repaying the capital costs of investing in decarbonised systems remains 

challenging for financial institutes, and a lack of commercially ready tested models remains a barrier to entry 

for many providers [Appendix 11. Heatio Heat Pump Ready Report]. 

To address this, Heatio completed a detailed modelling exercise reviewing existing performance data from 

heat pump installations to better understand the capital investment requirements and ongoing billing 

potential of the HaaS Service packages. 

The full data modelling results can be found in Appendix 12. Heatio design modelling and HaaS proposition 

modelling. 

The data reviewed during feasibility provided great insight into the customer energy profile and the system’s 

performance. Unfortunately, the review also highlighted significant inaccuracies in the space and water 

heating at the design stage, as already outlined, impacting the accuracy of the modelled capital investment 

and billing. Heatio discussed these findings with their finance partners, who advised that greater certainty 

would be required before they could support the proposition to commercial scalability. E.ON and Heatio 

therefore decided on the need to further focus on the provision of innovative finance solutions outside of the 

Heat Pump Ready project and looked to other routes such as the Green Home Finance Accelerator for 

additional funding and support to develop this further. 

Consumer research carried out during the HaaS feasibility study found the customer profile outlined below 
willing to engage and would consider the rental model and affordability; however, all who we engaged with 
had energy saving/energy security as a core requirement.  

Consumer Research via the Heatio Energy Challenge Group customer panel was used to inform the types of 
customers who would engage with the HaaS Service model in the target region. These customer profiles 
include; 

• Middle-income young families 

• Comfortable with subscription services over ownership  

• Some savings but not willing to tie them up in heating systems  

• Medium to Low credit risk with No CCJs or record of bankruptcy  

• A drive to reduce carbon and energy savings  

• Willing to accept some “minor” disruption to become more sustainable  

• Typically working from home with some office hours flexible for visits and installation schedules  

• Keen to ensure continuity of service, i.e., not willing to accept long periods without hot water  

• Willing to move forward on an energy-saving roadmap once the “big ticket” items, Heat Pump, Solar, 
and Storage, have been completed 

• Previously less willing to engage with solutions due to the high capital cost and a lack of tailored 
support.  
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In addition to this HaaS was introduced to attendees at E.ON led community events in Newcastle during 

feasibility, for general qualitative discussion. During these sessions customers initial reactions, demonstrated 

a need to find out more to fully understand the proposition and the benefits vs a standard finance model they 

were more familiar with. 

This has also informed the decision to continue to develop robust validation of the proposition aligned to 

customer needs i.e., through more detailed and formal consumer research. Another reason why E.ON and 

Heatio have sought out the Green Home Finance Accelerator as a potential route to progress this. 

 

6.5 Work Package 5 
 

Deliverable 1. Community Engagement planning/design 

The basis for the engagement strategy is around inspiring change within a community. We know from past 

campaigns and projects such as the Electrification of Heat Demonstration Project people are more likely to 

take interest and see the process through to install given the right engagement throughout the journey. We 

know that residents are more receptive to messages when it’s conveyed in terms that are familiar to them, 

we’ve previously built trust in the communities by engaging local people to speak about their related 

experiences. 

 

Figure 27: Approach to building successful engagement strategies 

The Inspired Change concept shown in Figure 27 is critical for dense deployment as we’re reliant on residents 

within proximity of each other to sign up and progress to install. Just as negative messages can spread 

throughout a community so can a positive one. Once a community adopts a concept and gets behind a 

message collectively that isn’t imposed on them, the more lasting the effect of the change and the challenges 

are overcome from within the group. 

Early work with Newcastle City Council’s Communities team helped get a deeper understanding of what’s at 

the heart of each localised community. We selected 6 sub zones from the target area analysis, 4 of which were 

the top areas highlighted by the propensity model and 2 further zones which were in lower income areas, with 

less data but had potential for successful engagement and the opportunity for more insight into how to 

overcome some of the financial barriers by exploring different ways to pay i.e., Heat as a Service. There were 
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also decisions made to explore a school programme as another route to embed engagement within a 

community summarised in Figure 28. 

  

The high-level output from the community team collaboration is summarised by area, with an extract included 

below in Figure 29. 

 

 

 

Figure 28: School engagement ideation 
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Figure 29: Community engagement strategies by ward 

 

The full community engagement analysis is contained within Appendix 8. Newcastle City Council: Community 

team input into engagement planning. 

In-person council ward meetings were attended by the E.ON team to talk to key local community leaders 

including Councillors, to gauge appetite for our suggested community led approach in support of the councils’ 

net zero plans. This also included an opportunity to speak face to face with local residents in attendance, 

gathering some qualitative comments. The insight given through our propensity modelling also highlighted 

areas that required different funding methods for residents and potential adaptations to the engagement 

messages, placing them at different points within the marketing strategy. Placing the more affluent residents 

at the start of the campaigns would be the catalyst needed to positively affect our ability to meet the dense 

numbers within communities to fulfil the project brief and drive activity within other areas. The initial focus 

on the more affluent areas does not mean that sectors of the city were being ignored; by taking this customer 
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focussed approach, time will be spent building trust and support networks within communities. The resulting 

holistic engagement strategy is outlined in Figure 30. 

 

Deliverable 2. Marketing and recruitment process 

The Marketing approach was formed with communities in mind, a 

review of past local campaigns was completed, with focus on 

activity that featured residents advocating heat pumps that 

previously proved successful in attracting the required target group. 

For example, the ‘Be Like Barry’ customer heat pump video diary 

resulted in 25 customers prequalified for an ASHP install on a 

previous project, as a direct result of engaging with this social media 

activity, with “real” resident stories and experiences at its heart. As 

a result this would continue to form part of our core marketing 

approach, creating accessible case studies as part of our “Meet our 

Heat Pump Ambassadors” approach. 

 

 

 

 

Figure 30: Overarching informed engagement strategy 

Figure 31: "Be like Barry" heat pump case study 

Figure 32: Example promotion material 
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We developed a range of materials through the iterative co-design workshops to support and enable the 

effective communication of key messages. 

 

Deliverables  

• Using a familiar look and feel, building on the Electrification of Heat brand - an adaptation to the 

graphics have been made to incorporate a core community focus required for Heat Pump Ready – but 

recognisably linked to previous campaigns. 

 

• One core image at the centre of the design, however tailored to reflect the prevalent housing 

archetype by area, so customers recognise their own property, and it has relevance to them. 

 

• Newcastle-wide messaging maintained a strong focus on moving away from gas and taking control of 

energy bills. 

 

• Tailored messages have been adapted to be “hyper-local” to the community types and subsections of 

residents. Further development to be explored in this area, recognising the need for market testing 

within the specific communities, ahead of deployment.  

 

• Design of various digital content and graphics for use on social media and online channels, marketing 

materials including leaflets, flyers and posters, advertising collateral for print, broadcast, digital and 

face to face community events are shown in Figure 33. 

 

 

• An easy to understand, customer journey graphic was produced – to provide customers an 

understanding of the steps they are likely to go through on their route to a heat pump installation. 

Considerations were made to the level of detail included dependent on the purpose of the graphic 

e.g., to support marketing and lead generation/high level engagement and understanding vs in-

journey customer communication of their progress.  

 

The full suite of deliverables are included within Appendix 9. Marketing Concepts. 

 

 

Figure 33: Example marketing materials and varying messaging options 
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An indication of the approach to deliver community-focussed campaigns, suitable to coordinated dense 

deployment is shown below in Figure 34. 

 

Deliverable 3. Online digital pre-qualification tool and integration of early customer journey triage.  

An outline of the process steps within the tool and onwards delivery of customers into the customer journey 

is shown in Figure 35. 

 

 

 

 

 

Figure 34: Marketing campaign planning 

Figure 35: Online pre-qualification tool process steps 
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A review of the tool has shown it could successfully be applied and add value to a co-ordinated dense 

deployment of heat pumps within an “able to pay” market.  

As part of the review, we considered several factors that support this outcome; 

- The tool is performing positively based on its current internal performance metrics for our grant 

funded schemes. The tool is live Green homes grant finder | energy efficiency | E.ON (eonenergy.com) 

and has already undergone two phases of development based on internal business, customer and 

market insights. Significant benefits are already materializing driving increased conversion rates from 

customers landing on the application webpage, through to completing a detailed eligibility 

questionnaire – currently the highest performing completion rates of a lead generation funnel in 

E.ON’s solutions business, operating consistently at over 70%. The tool delivers automated 

qualification against project or proposition requirements and allows for customers to proactively book 

an advice consultation upon completion of the questionnaire. Customers are typically completing the 

advice consultation within 24 hours of landing on the webpage supporting “warm leads” progressing 

into the customer journey and minimising early drop out from being unable to re-establish contact 

with customers. 

 

- The hyper targeted community-based approach to engagement and marketing on this project closely 

aligns to our strategy in our grant-based programmes such as Local Authority Delivery (LAD) schemes, 

Home Upgrade Grant (HUG) schemes and ECO4, where we are dependent on locating specific 

consumer group,  property types and energy efficiency measure suitability and encouraging them to 

apply via the digital tool. As such we hope to realise the same conversion benefits as outlined above 

for a large-scale, dense deployment of heat pumps. 

 
- We can start to consider each priority deployment community with Newcastle as a “sub project” and 

manage with the same level of ringfenced care and support we do to each of our grant-based projects. 

This will increase visibility of each group of customers from a community within the application 

process, providing increased control and ability to tailor our communication accordingly. Rather than 

individual customers going through the current E.ON able to pay digital journey in isolation. Currently 

we have c.36 different regional communities/areas live in the tool showcasing the variety of scheme 

requirements being actively managed. 

 
- With the “sub project” approach we can; define specific parameters within the decision engine of the 

tool relevant to the needs of each, for example pre-defining eligible geographic locations e.g., specific 

to a sub-station to support automated pre-qualification of a customer into or out of the process. 

 
- Linked to those parameters we can tailor the tool’s results messaging to be presented to customers, 

specific to the engagement strategy, products, and proposition we have available and have auto 

assessed the customer is most likely to be suitable for. This can also include the presentation of 

customer journey next steps, specific to the project. The tool allows us to start engaging with 

customers higher up the awareness / sales funnel with less friction. 

 

- Other complex innovation schemes have successfully been integrated into the tool, providing 

confidence that the heat pump ready co-ordinated dense deployment requirements can also be met. 

 

- There is a development roadmap in place to provide iterative improvements to the tool, based on 

continuous feedback from customers, the business and performance metrics, providing confidence of 

operational mobilisation of the tool to support the heat pump ready programme. 

 

https://www.eonenergy.com/green-homes-grant-finder.html
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- This allows for a level of flexibility and agility in how we manage the front-end journey, with the ability 

to quickly test and learn and adapt the tool to the project requirements and minimises impact on the 

current, nationwide ASHP offering & operating model. 

 

However, there are some foreseen challenges in this approach, most notably ensuring customers are directed 

via our marketing and engagement collateral effectively to the digital tool landing page, rather than E.ON’s 

nationwide ASHP digital landing page. Re-direction routes will need to be considered, along with identification 

procedures for customers who may still proceed through to E.ON via alternative routes.  

 

  



  

50 
 

7. Conclusion 

 

During the completion of the latter stages of the feasibility phase, E.ON and our consortium members made 

the decision not to proceed to Phase 2 of the Heat Pump Ready Programme.  

It was determined that the following outcomes from the previously described work packages presented 

significant barriers to ensuring a co-ordinated, dense heat pump deployment plan for Newcastle; 

1. Insufficient grid capacity to achieve the required 25% density of uptake at a secondary substation level 

within the target regions most suitable for heat pump deployment. It is important to note there are a 

limited volume of substations with capacity within areas of interest, but this presented limited scope 

to build a robust deployment plan and achieve large-scale volumes of uptake. 

 

 

2. This was further impacted by the non-completion of the full suite of grid analysis, recognised as one 

of E.ON’s key mitigations for effectively steering deployment plans. Nor had we managed to establish 

a clear agreement with the DNO to gaining the additional data required to complete this modelling. 

This increased the risk of proceeding to Phase 2 with a lack of certainty, particularly relating to 

identifying the exact homes attached to each secondary substation. 

 
 

3. E.ON, with extensive consultation with Heatio and Newcastle City Council, agreed that the required 

customer conversion rates to install, needed to achieve 25% density of uptake, were prohibitive and 

unlikely to be attainable, especially during the context of a cost of living crisis. For example: by making 

informed assumptions on the removal of “unsuitable properties” from our detailed triage analysis, 

subsequently leaving a pool of suitable properties, this ranged from needing to convert 40% to 60% 

of those remaining suitable properties/customers attached to a substation to hit the 25% density 

requirement. It was decided that this was currently high risk, likely to be unachievable and not 

replicable at scale, even with innovations within our methodology to improve engagement, 

conversion rates and limit drop out. 

 
 

4. The recognition that our HaaS proposition, although showing positive indicators of supporting heat 

pump uptake and integration into an E.ON customer journey, requires further work and funding (out 

of scope of HPR) to bring to market robustly, and ensure it is commercially competitive with clear 

return on investment visible for customers. The timeline for this was non-feasible within E.ON’s 

expected mobilisation period within Phase 2 and will be explored through other government funded 

routes such as the Green Home Finance Accelerator. 

 
 

5. The digital roadmap development timeline associated with bringing our E.ON Home platform to 

market for ASHP customers, put at risk our ability to deliver the integrated, innovative aftercare 

package within E.ON’s expected mobilisation timescales for successful deployment. E.ON have built 

and validated user cases for robust aftercare packages following the management of a portfolio of 

>300 heat pump customers on the Electrification of Heat Demonstration Project, and via supporting 

hundreds of customers from our various grant funded schemes who transition to a heat pump. 

Currently our aftercare is delivered manually to customers through a variety of routes including 

provision of resources, sign posting and interactions with our renewables energy experts and project 

administrators. This ensures customers are confident in the use of their new system. However, to 
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successfully achieve large-scale dense deployment that is cost effective and deliver an optimal 

customer journey, we want to ensure our customers have visibility, control, optimisation, relevant 

insights and coaching easily accessible via our app.  

 

 

6. Further innovation is still required to streamline the manual aspects of our detailed suitability analysis 

at a community level and introduce an increased level of automation for efficiency and a cost-

effective operating model. E.ON’s manual analysis of over 31k homes delivered significant value to 

the project and NCC, and it would also be interesting to explore how the outputs of this could be 

presented to customers within E.ON’s own digital pre-qualification tool and via Newcastle’s GREEN 

website, with headline suitability information for owners who could “self validate” their address to 

support informed decision making, education and mass take up of low carbon technologies. 

 

7. The opportunity to directly compare varying surveying techniques, in the context of large-scale, 

dense air source heat pump deployment was incredibly insightful in terms of shaping key operational 

decision making on what an optimum and replicable survey approach could be. Along with the 

recognition of how this needs to continue to develop with the inclusion of additional innovations that 

support the increase in measured data to address “the performance gap” and deliver more accurate 

heat pump design and onwards solution specification for customers. There was an aspect not fully 

explored within scope of this project due to the core focus on air source heat pump deployment, which 

was how this technical survey approach might need to interact with PAS retrofit assessment 

requirements for homes that need a suite of energy efficiency improvements and any opportunities 

to achieve without increasing the number of site visits to the property. E.ON would continue to analyse 

this in line with our commitment to reducing the complexity within the customer journey for the 

consumer. 

 

However, withstanding the factors above which could not be overcome in this instance, the feasibility project 

has offered valuable insights into aspects that could support co-ordinated dense deployment and would be 

applicable for others to consider, as detailed in Section 6.  

It is also important to note that our analysis during feasibility has proven that Newcastle City has the potential 

for large-scale deployment of ASHPs and at a significant increase beyond previous UK trials carried out in 

similar locations and that a co-ordinated community driven approach has been collectively recognised as the 

most suitable way to achieve this, aligned with other proof-of-concept approaches like Newcastle’s Low 

Carbon Neighbourhood project. But further critical work is needed to complete the baseline model of the 

electrical network in Newcastle. Specifically, by allowing local authorities to have greater insights into 

headroom in the LV networks and to use this to inform planned targeting of schemes, in a phased manner, to 

allow DNOs to gradually reinforce only ahead of planned need or to incorporate grid management tools / 

innovations. Net Zero capacity could then be focused much more effectively. This is even more important 

when integrating EV charging networks, planning heat pump schemes, and coordinating this with possible 

district heating schemes. Local Area Energy Planning is ineffective without this, unless it is able to plan from 

the bottom-up, reflecting the ideal transition pathways of individual homes, clustered around LV networks. 
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7.1 Reflections 
 

As a whole, our consortium was well balanced with a mixture of public and private sector partners and relevant 

industry expertise, internally within E.ON and provided by our collaborators. This delivered a breadth of value 

throughout the feasibility project across multiple operational, technical, commercial and consumer topics. If 

we were to complete the feasibility project again, we would however consider including another industry 

expert such as Energy Systems Catapult (or other similar organisation) to provide consultancy to assist and 

provide guidance in the following areas: 

- Formalising a multi-faceted consumer research plan, carried out to specific communities of interest 

to drive extremely relevant insights to shape deployment and engagement plans. Use opportunities to 

“market test” our recruitment campaigns via this route to drive refinements to our bespoke engagement 

strategies (also note both limitations of our delivery were impacted by shortened timescales of the project, 

not just due to consortium skillset). 

- Better scoping what could be achievable from the analysis into HaaS and providing expert insights 

related to their knowledge on this innovative proposition. E.ON’s initial work package ambitions were too high 

considering the complexity of bringing a new finance product to market and it being one of many items to 

investigate within the scope of the feasibility project. Although the principles and initial outcomes from this 

project have certainly shaped how this could play a role in a varied portfolio of customer propositions to 

support large-scale uptake of heat pumps and next steps in how to achieve this. 

- Formal report writing to support with the robust dissemination of all insights collated during the 

project. 

E.ON would re-consider the contractual arrangements for consortium members, and instead may have opted 

to formally contract with NPG via a collaboration agreement or services agreement to better support the 

desired outcomes of the project, commitment of NPG resource and considered provision for their associated 

resource cost requirements. This may have allowed for more robust planning by NPG following a formally 

negotiated scope and service provision and given us a clearer route forward to plan for deployment with NPG 

fully onboard. This contractual route was not explored so E.ON cannot comment on NPG’s appetite for this 

mechanism. 
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8. Recommendations 

 

Based on the findings of the Newcastle Heat Pump Ready project, recommendations can be made to 

stakeholders in other locations who may be looking to deploy at high density. The key points have been 

outlined below; 

1. Collaboration with local authorities in target deployment locations to establish an understanding of 

their overarching net zero plans/policies and localised plans (e.g. heat network analysis) is key to 

facilitating the ability for coordinated decision making on suitable deployment of heat pump 

technology within a wider portfolio of low carbon technology deployment ambitions. 

Working with the local authorities; for example, their comms team, experienced project teams and 

community teams helps to ensure all elements of the deployment planning are co-designed. For E.ON 

this was critical across several work packages, incorporating local authority feedback into community 

engagement & marketing, target area analysis and grid analysis deliverables.  

Consideration must be given to how the local authorities can gain mutual benefit from insight 

gathering / dissemination of learnings, based on the effort, time and any public subsidy put in and it 

is helpful to have this pre-agreed. 

 

2. Collaboration with the relevant Distribution Network Operator (DNO) in target deployment 
locations to build a baseline model of the electrical network is critical, from which to accurately 
assess which properties are connected to which parts of the DNO network and capacity / load 
analysis. 
 
This has been an activity under development by NCC for some years. However, without any statutory 

driver, it was always piecemeal, an add-on to BAU and only happened at the pace of the weakest link 

or limitations in available data, ongoing resource capacity issues and software challenges have also 

hampered progress. There is no standard methodology for DNOs to enable local authorities to build 

this baseline. Projects like HPR therefore enter a space with an increased focus in this area which was 

hugely welcomed by the local authority and recognised that developing more intelligent, automated 

assessment tools is needed. E.ON has the capability and tools to build the more intelligent model, 

however as outlined in the conclusions, the model remained incomplete due to a lack of data from 

the DNO.  

 NPG have reflected on this outcome and the process experienced through feasibility and have made 

 the following recommendations, applicable to themselves and potentially useful for other DNOs. 

- Commit resource to agree internally and with consultation with industry which data sets are 

the most useful, focus resource on these in terms of validating the contents and quality 

(prepared for release). 

- Create and publicise a glossary of available data sets and the specific processes for requesting 

them.  

- Outline details about each data set – what it includes, the value of the data, what is open-

source data vs what needs specific data sharing agreements in place. 

- Have a defined process (with SLAs) in place for agreeing a relevant data sharing agreement, 

based on pre-agreed templates to limit implications on legal resource. 

- Ask for any modelling outcomes / results to be shared back with the DNO for mutual benefit 

and feeding into the continued design considerations of local networks. 
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3. Consider innovative dynamic grid management solutions and the application of these on the low 

voltage network and whether this could alleviate short to medium terms constraints thus allowing 

for deployment progress to continue at pace, ahead of network upgrades being required. 

Unfortunately, this was commercially out of scope for the Newcastle Heat Pump Ready project but 

recognised as having potential to overcome barriers to dense, large-scale deployment. 

 

4. To achieve attractive propositions that can convince customers to switch away from gas, there 

needs to be a key focus on the ability to provide strong Return on Investment (ROI) that has been 

robustly calculated. This has links to improving accuracy of surveying and design practises for example 

to ensure we are presenting customers with accurate energy demand and running cost predictions.  It 

also links to ongoing monitoring processes that ensure the ROI is being realised through system 

performance optimisation, and to controlling the upfront capital cost of install allowing customers to 

make informed decisions about their solution requirements. 

 
5. Fully explore a variety of finance products / propositions and look at integrating these service 

providers within the overarching operating model and customer journey. Large-scale dense 

deployment requires high conversion rates of customers to install to be achieved, thus having a 

portfolio of financing mechanisms ensures choice, alignment with multiple customer segments. 

Ensure ROI is clear and visible for customers to make informed decisions between propositions and 

associated financing routes. 

 

 

 

 

 

 

 

  



  

55 
 

Appendix 1. Grid analysis: substation capacity results 

 

 

Grid 

analysis_substation feeder capacity results v1.xlsx
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Appendix 2. Substation mapping and comparative analysis against 
potential target areas 

 

Substation mapping 

and analysis against target areas.xlsx
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Appendix 3. Target area analysis: understanding existing insights 
 

Existing E.ON portfolio data review: 

Summary outputs of the mapping exercise are shown below in Figure 3.1 and 3.2 to 

understand geographical spread of the following categories (leads, technical surveys, 

designs and installs) as indicators for ASHP appetite, property suitability and 

conversion to install. This has been used to support decision making on priority zones 

for deployment in HPR for example indicating areas with customer advocacy is 

already established etc 

Figure 3.1 – map extract of heat pump leads (at postcode level) received during 

previous E.ON projects in Newcastle, as an indicator for customers willing to engage 

with and apply for a heat pump 
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Figure 3.2 – map extract showing (at postcode level) successful heat pump technical 

surveys, designs, and installations, as an indicator of technical suitability for heat 

pumps. 

 

 

Review of existing insights: 

E.ON initially established a re-focus on known existing challenges to deployment in 

Newcastle from experience. This included review of project performance reports that 

tracked cancellation / drop out reasons at multiple stages in the journey to ensure 

these were considered as part of our approach to large-scale, dense deployment. 

Extracts are included in figure 3.3 to show insights for properties dropping out of the 

customer journey at early stages of their application and 3.4 showing a mix of 

cancellation reasons experienced at/after the technical survey stage. 
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Figure 3.3 – extract from E.ON analysis report into the triage process used to omit 

unsuitable properties prior to progressing customers to technical survey. 

 

 

Figure 3.4 - cancellation reason snapshot based on data held within E.ON’s CRM 

platform, for customers at or post technical survey, within the heat pump journey 
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Appendix 4. Typical archetype identification and suitability review 
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Appendix 5. Desktop suitability assessment results: a street-by-
street overview  

 

 

WP2_Desktop 

suitability assessments results.xlsx
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Appendix 6. Consumer insights modelling: Newcastle Propensity 
model 

 

 

WP4_Counsmer 

Insights_Newcastle Propensity Model.xlsx
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Appendix 7. Consumer insights pack: People, property, and 
perception in Newcastle 
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Appendix 8. Newcastle City Council: Community team input into 
engagement planning 
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 one   insight  totals 

 Recruited customers within area  249

 Heat Pumps installed within area  19

 Remote survey  pass  within area   1%

 Owner Occ     %
 Income    50k

 Blockers  Cancelled due to Disrup on

 IDNO, no data on grid capacity

                                  
                                   
                                  

                              
                                

       
              

              
                           

                                                

                                                        

                                                       

                        

                      

                 

                            

                                 Zone 2 insight (totals)

 Recruited customers within area  155

 Heat Pumps installed within area  12 

 Remote survey  pass  within area  92%

 Owner Occ   95%
 Income    50k

 Blockers  Cancelled due to: Disrup on, 

solu on unsuitable
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 one   insight  totals 

 Recruited customers within area    
 Heat Pumps installed within area  1

 Remote survey  pass  within area  92%

 Owner Occ   25%

 Income    50k
 Blockers  Cancelled due to Disrup on
 Low grid capacity

                     
                           

                                      

          

                                  

                                        

                                             

                                         

                                           

                             

                        

                      

                                        

                           

        

                    

Zone 4 insight (totals)

 Recruited customers within area  203

 Heat Pumps installed within area  22 

 Remote survey  pass  within area  92%

 Owner Occ   9 .5%
 Income    45k

 Blockers cancelled due to 

 Disrup on 

 Low grid capacity
 Finance
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Zone   insight (totals)

 Recruited customers within area  300

 Heat Pumps installed within area  1  

 Remote survey  pass  within area  92%

 Owner Occ   9 .5%
 Income    50k

 Blockers  Cancelled due to Disrup on

 Low grid capacity

                    
                                             

                                             

                                      

                                         

                                              

                                   

                         

                                  

                 
                          

                           

                                              

          

                                           

                                       

                                 

                      

         

                                                  

                 

                                                

                                                      

        

                                                      

                                

Zone   insight (totals)

 Recruited   5

 Installed  22 

 Remote survey pass  92%

 Owner Occ   9 .5%
 Income    50k

 Blockers  cancelled 

 Disrup on 

 Low grid capacity
 Finance
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Appendix 9. Marketing Concepts 
 

 

HeatPumpReadyNew

castleConcepts Rt2 Development.pdf
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Appendix 10. Nationwide Drones: survey approach review and case 
studies 

 

 

ASHP Study 

by 

Nationwide 

Drones Limited 
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1. Introduction 
This report will investigate three different solutions to calculate heat loss for existing 

properties, accuracies of the outcomes and the impact on the customer journey. The 

three solutions considered in this study are:- 

 

1. Traditional, manual survey by surveyor, with results input into online Heat Loss 

calculation tool (Daikin – Stand by Me) 

2. Mobile Laser Scan utilising SLAM technology, with results being 3D Modelled 

in Revit then MCS heat loss calculations scheduled from the 3D model. 

3. Veritherm, overnight whole house heat loss assessment, the output provides 

total fabric Heat Loss, measured in Watt per Kelvin (W/K), multiplied to give the 

total heat load.  

1.  

Alongside the three surveying solutions, air permeability tests and in-situ u-value 

measurements have been undertaken to provide benchmark data for overall result 

comparison.   

 

2. Scope 

Undertake three property surveys, utilising a wide range of data capture and 

processing tools, to provide comparisons of methodology, accuracy, disruption, and 

speed. 

Carry out a manual survey, capturing all the data required onsite and transferring the 

data into Daikin Stand by Me.  

Full Whole House Scan with NavVis VLX & Drone – external and internal walk-

through property capturing laser scan and panoramic photography. Along with key 

fabric information this enables the creation of 3D Revit model, which allows for Heat 

Loss calculations to be produced, automatically. 

Thermography (internal) – non-intrusive, hand-held camera. Images are captured 

internally to identify suitable locations for u value sensor to be installed.  

In-situ u-value measurements - sensors – small (2cm x 2cm) pads stuck to internal 

walls using non-marking tape. Internal temp sensor attached using non-marking tape. 

External temperature sensor mounted externally, usually through a window (window 

will be closed and locked after install). Depending on location, a reflective cowl may 

be placed over the external sensor. This allows us to have a full understanding of 

how the wall is performing and removes the unknowns. 

Air permeability testing – all windows, doors and vents are closed. One external door 

(usually front door) has a set of fans installed and sealed into aperture. Property is 

pressurised to provide an air pressure test value. This can be used to compare 

against assumed ventilation heat loss.  

Veritherm – Sensors, fans and heaters are placed throughout the property to provide 

a mechanical airflow throughout the property, which is monitored overnight to provide 

a heat loss measurement for the property. 
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3. Purpose 
Assess and make recommendations to E.ON on the optimum survey approach for 

large-scale, dense deployment – focusing on validating improvements to customer 

experience, customer journey and costs. Key theme will be accuracy of survey, 

implications for accurate design, timescale improvements, scalability/replicability, link 

into downstream install journey. 

 

4. On-site Survey 
 

Manual Survey 

The traditional survey is formed of two parts. Firstly, a paper-based survey form 

collecting information about the property and a second part being a measured plan of 

the property. The survey investigates the fabric build-up of the property to ensure u-

values can be calculated.  

The onsite survey for a heat pump 

typically takes 1.5 - 2 hours per 

property and can vary depending on 

complexity, both in size/layout of the 

building and number of different property 

parts/construction types. On larger, 

complex buildings, the survey times can 

be expected to take up to half a day, per 

property.  

Beside is an example of sample floor 

plans and site notes, along with this the 

surveyor will also provide photographic 

evidence to give the designer a visual 

representation of the property. 

 

Mobile Laser Scan 

Much like the manual approach (above) the Mobile Laser Scan is formed of two main 

parts, focusing on dimensional measurements and the fabric build-up of the property. 

However, the data is collected in different formats. All photo evidence and fabric 

information are collected on a web-based app, 

all the dimensional information is collected 

using a survey grade accurate mobile laser 

scanning device and converted into a 3D Revit 

model. 
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The app is typically used on an iPad, but can be used on different viewing tools, such 

as laptop web, iPhone, or android. The app allows all data to be collected in a clean, 

clear format, The app is designed to ensure all essential information is collected and 

that the survey cannot be progressed without completing all fields.  

 

The app also prompts the user to take photos to support the data collection, 

benefitting later audit processes.  

Dimensional information is collected using a mobile laser scanning device, producing 

an accurate point cloud which is then 

converted into a 3D Revit model. The device 

used is a NavVis VLX, which offers high levels 

of accuracy utilising SLAM technology. Mobile 

laser scanning is up to 10x faster than 

terrestrial laser scanning.   

Combining both mobile laser scanning and 

data collection via the onsite app, offers 

significant time savings, with a typical property 

taking approximately 30min to survey. 

 

Veritherm 

 

The Veritherm system uses a network of data loggers and sensors, electric heaters 

and fans to determine a buildings Heat Transfer Coefficient (HTC). The Veritherm 

thermal validation process is designed to operate overnight, by applying a constant, 

measured heating power to the building for a period of time, using fans to ensure as 

even temperature as possible throughout 

the interior of the building. The test is run 

overnight to avoid the effects of solar 

heating/loading.  

The measurement stage consists of 

measuring the temperature inside and 

outside the building while it is heated, and 

then when it is left to cool. During this 

process the building should be sealed 

against air ingress in a way consistent with 

the airtightness test to minimise the heat 

loss through air exchange. If an up-to-date 

airtightness result is available, the 

measured rate of air exchange at this level of sealing can be used by the Veritherm 

calculations.  

The set-up of the equipment varies depending on the amount of equipment that is 

required to ensure a consistent stable heat can be achieved. The set-up time is 

approximately 1-1.5 hour, this allows for all equipment to be set up and set up test 
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complete. The property needs to be unoccupied during the test, once the kit is set up 

the property is usually vacated till the following morning. On the following morning 

when the property is handed back to the client, data is reviewed, and the equipment 

is packed away.  

 

5. Design/Post survey processing 
 

Manual Survey to Daikin - Stand by Me 

 

Post survey the data is collated and submitted for the designers to start their process 

of transferring the information into online software (Daikin - Stand by Me). It typically 

takes three days to gather all the information required by the designer. Once the 

designer has received the onsite survey it takes the designer approximately three 

hours to run the information through the online platform. It is worth noting that if data 

is not clear or information is missing it can take two days to receive responses from 

Daikin to continue with the design.  

 

Mobile Laser Scan to MCS heat loss calculation 

Fabric information, photos and additional information is received straight into the 

project once submitted on the iPad. However, the laser scan information is 

processed into a 3D Revit model, post survey. The following morning, post survey, a 

3D replica of the property is available 

online, which is interactive to navigate and 

measure from, giving the designer the 

opportunity to navigate the property 

remotely and start their design process 

promptly.   

The laser scan point cloud takes 2-3 

days to convert into a 3D model. Point 

clouds are datasets that represent 

objects or space. These points 

represent the X, Y, and Z geometric 

coordinates of a single point on an 

underlying sampled surface. Point 

clouds are a means of collating a 

large number of single spatial 

measurements into a dataset that can 

then represent a whole. A custom 

developed script is used to export all 

the required dimensional information 

from the model.  

Dimensional information that is 

extracted from the model is room 

volume, floor area, below the floor relationship, external wall area, ceiling area, 

above the ceiling relationship, roof area, window area, door area, party wall area, 
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internal wall area and adjoining. All the dimensional information is directly imported 

into the software and enables the data to be connected to the fabric information 

gathered on the iPad. Once this data is combined in the software a heat loss 

calculation is automatically generated. This then only requires the designer to review 

the calculations and spec the relevant heat emitters.  

 

Veritherm survey to total fabric heat loss 

Data is uploaded to the cloud and analysed automatically, with the proprietary 

algorithms returning a definitive answer as soon as the test is complete. The 

        ’                                                                          

compared to the calculated response based on the design data.  

The output from the system provides overall 

Heat Transfer Coefficient (HTC), the result 

can be broken down into fabric and 

infiltration loss, if an air test has been 

undertaken on the property. The HTC of a 

                           “heat flow rate 

divided by temperature difference between 

two environments”               . For 

example, if the required property is to be 

heated to 21⁰  and the outdoor design 

temperature Is -3.4⁰  the HTC is multiplied 

by 24.4 (the difference between the two) 

which provides the maximum space heating 

load in kilowatts. 

6. Heat loss review  
 

Manual Survey 

The software used for this approach was Daikin - Stand by Me. By manually 

capturing dimensional information and inputting into the online tool there is a risk that 

data is misread and a risk of input error. During manual survey it is common that 

complex rooms are mis-calculated and that some rooms are treated as square, this is 

also how rooms are treated in online tools. However, this is not how we experience 

rooms in the real world, with it being very common to have built in storerooms, 

indents into rooms, with different floor types and ceiling roof types.  
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In the floor plans below, room B2 in the manual survey vs room 4 on the CAD plans 

differs, with part of the room being suspended over the alley, the properties interlock 

and are not split 50/50 over the alley. This will mean a greater party wall area has not 

been factored in, with the wall being calculated as an internal wall to another room 

the same, resulting in no loss. However, if treated correctly as a party wall it would 

result in a heat loss. The manual survey has also not factored in the exposed floor of 

the alley way, this would offer a large heat loss. However, it has been treated as a 

heat gain from the room below.  

 

  

  

The floorplans from the manual survey have errors 

on the ground floor plan, with the hall being shown 

as being as much larger than it is, a section which is 

            ‘    ’ belongs to the kitchen, as seen in 

the below image. The correct floorplan can be seen 

in the cad floor plan below. The utility and WC have 

also not been included within the calculations. 
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Further to the inaccuracies in the manual floor plan onsite capture and input, Daikin also 

adds 15% to all fabric calculations. The total heat loss per room is the fabric heat loss plus 

15%, plus the ventilation heat loss, which can be seen on the below example.  

 

The correct total fabric element should total 356.34. However, Daikin adds a factor of 15% to 

the fabric, which totals 409.79.  
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Mobile Laser Scan 

Geometric dimensions are directly exported from the 3D Revit model and directly 

imported into the heat loss calculation tool, without the risk of human error in 

transferring the data, this results in increased accuracy of dimensional 

information. By creating a 3D model, it enables the rooms to be broken down by 

adjacency, above/below and percentage of which rooms are adjacent/above/below. 

This offers increased accuracy of calculation by not only assuming one room above 

or below, as seen in the manual calculations. 

This method does not rely on the surveyor to measure or identify what is above or 

below a room, this is undertaken directly on export from the 3D model. If the same 

property was surveyed by ten different surveyors, the results would vary between 

each surveyor. However, if the property was scanned 10 times, there would be 

little to no variation in the dimensional results, providing accurate, replicable, 

and consistent results.  

The calculations from this approach are in line with MCS guidelines. Due to the 

buildings being existing dwellings, it is very difficult to have a full understanding of the 

fabric build up and what materials the properties are built from. Therefore, RdSAP 

has been used. RdSAP is designed to assess existing dwellings based on build type 

and age band. RdSAP software gives the designer flexibility to overwrite with a 

calculated or measured value.  

 

Veritherm 

This solution offers a whole house calculation, which calculates total fabric heat loss 

in W/K, the unit of measurement for energy loss from a building as a function of 

temperature difference. The measured performance of the Veritherm approach 

shows it can detect deviations from the specified HTC of ±15%. This is only slightly 

less accurate than a good co-heating test yet requ                        ’            

The main limitation to performance found is significant heat losses through party 

walls – these can be accounted for accurately if the thermal resistance of the walls is 

known and the temperature in the adjacent property is accurately measured. Without 

an air tightness test measuring air infiltration, Veritherm can only measure the HTC 

for fabric and air infiltration, and if it determines a lack of conformity to specification it 

cannot say if this is a fabric or air-tightness issue. If combined with an air tightness 

test, Veritherm can measure the HTC for fabric alone and can determine if a lack of 

conformity is a fabric or air-tightness issue.  

In summary, the Veritherm approach has shown good repeatability and robustness 

across a range of conditions and, from the trial data, agreement with measured 

values obtained using the more extensive co-heating test. It is shown to be a system 

that can verify the thermal specification of housing. 

 

Due to Veritherm providing a whole house heat loss which is not broken down 

on a room-by-room basis as required by MCS, it makes it difficult for a 

designer to correctly specify a heat emitter. With rooms having different fabric 

make ups, such as floors, ceiling, and walls, it would be very difficult to accurately 

break this down on a room-by-room basis. 
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Property 1 

 

 

 

 

 

NE13 7LN is a detached cavity-built property with no insulation to the cavity walls.  

Manual survey to Daikin Stand by Me = 9356.31 W 

Mobile Laser Scan to MCS heat loss calculation = 8184.05 W 

Veritherm = 6108.18 W 

 

Property 2 

 

NE3 2LE is a Mid-terrace cavity-filled property, which has a section to the front of the 

building, located over an alley way, with the neighbouring property over the rear part 

of the alley. The property has a rear extension which houses a utility, W/C and a 

store.  

 

Manual survey to Daikin Stand by Me = 5684.94 W (Note W/C and Utility/hall not 

included) 

Mobile Laser Scan to MCS heat loss calculation = 5425.01 W 

Veritherm = 5082.64 W 
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7. U-Values 
 

There are multiple approaches to obtain u-values, such as calculated based on 

design values, based on property age band and construction, or measured. For 

calculated u-values, a full understanding of the building materials is required. This 

can be very difficult to obtain on existing housing stock.  

The RdSAP method utilising assumed u-values based on several set criteria, such as 

build type/fabric type and age band, gives a good indication of existing houses where 

a full breakdown of the construction is not available/possible. Other elements, such 

as windows, are based on type and age.  

It is also well known that there is a significant difference         ‘as designed’ and 

‘actual’ as-built performance, known        “               ”                 

impacts that can affect the performance gap such as build quality, material selection 

and environment. Veritherm does not utilise u-values in its calculation method, 

therefore overcoming the issue of assumption and the performance gap.  

During this study we undertook measured  u-values to 

highlight the difference in both calculated u-values and 

RdSAP u-values. The measured as-built u-values are 

obtained using an in-situ measuring device which consists 

of a heat flux sensor, external and internal temperature 

loggers. This approach is standardised in ISO 9869, ASTM 

C1046 and ASTM C1155 which is a method of calculating 

as built u-values. This method delivers reliable quantitative 

in-situ information about a building envelope. Thermal 

imaging is used to place the sensor in the most stable 

location on a wall to ensure it not situated on a cold bridge 

or stud, and represents an example of the whole wall, as 

seen in the below thermal image.   

An example of the differences in wall u- 

values are highlighted below:- 

 

Property 1 

Designed = 1.37 W/(m2K)  

RdSAP = 1 W/(m2K)  

Measured = 1.16 W/(m2K) Gable wall, 

Lower construction front and rear 0.79 

W/(m2K) and upper tiled part to the rear of 

the property 0.55 W/(m2K)  

Both the Manual survey and 3D model 

have used one wall construction. However, both should, and can, be broken down to 

highlight the different wall types. The designed value of 1.37 is the highest u-value, 

which is much higher than the measured and RdSAP u-values. Alternative wall 

sections of the building are performing much better (lower u-value). 
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Property 2 

Designed = 0.56 W/(m2K)  

RdSAP = 0.7 W/(m2K)  

Measured = 0.41 W/(m2K) Rear 0.75 alley way W/(m2K) 

RdSAP is showing in line with the measured u value of the alleyway, whereas the 

designed is more closely aligned with the rear upper of the building. 

 

8. Ventilation 
 

Daikin and MCS follow the same process to calculate Heat loss from air changes per 

hour, the key difference is in the volume measurements resulting in a difference in 

heat loss. Both systems use design air change per hour rates per room type. 

Veritherm utilises a blow door test, which was undertaken to give a more accurate 

measurement of the heat demand, based on actual ventilation loss. This further 

highlights the performance gap, as discussed 

in the previous section. Workmanship and 

design will vary significantly from property to 

property, which will have a significant impact on 

the required heat demand. All the subject 

properties have been improved over their 

lifespan, with new windows, doors, insulation etc. 

However, the workmanship and materials used 

will vary, and similar house types can have 

very different air loss characteristics.   

 

Property 1 

Daikin = 2703.41 W 

MCS = 2866.38 W 

Veritherm = 1982.58 W 

 

Property 2 

Daikin = 1950.6 W 

MCS = 2371.69 W 

Veritherm = 944.30 W 
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9. Summary 
 

Onsite survey 

Manual survey has highlighted the risk of input error and reliance on skilled resource 

to accurately measure properties to ensure a reliable heat loss can be calculated. 

Accuracy of measurements and the         ’  assumptions/interpretations will affect 

the result, giving the designer little opportunity to sense check the results and audit 

the plans.  

 

Mobile laser scan 

Mobile laser scanning has developed significantly in recent years, resulting in the 

reduction of scan time, and becoming more commercially viable, especially in 

housing. Laser scanning has developed in such a way that it can be undertaken with 

only basic training and still offer accurate, consistent, dependable data sets. 

The mobile laser scan has shown consistent accurate dimensional information 

results whilst offering significant time saving when compared to the other surveying 

approaches and removes the risk of human interpretation when transferred to 

heat loss calculation. Also, the added benefit of offering the designer a digital 

replica/360 view of the building, navigable online platform and aerial imagery to 

sense check and audit their own designs. 

 

Veritherm 

This approach offers a consistent method of measuring total heat loss. However, 

Veritherm cannot be used to break down the heat loss into a room-by-room basis. 

                                        ’                                                

key concern of using Veritherm versus the manual or laser scan approach is the not-

insignificant disruption to the customer, requiring they vacate the property overnight 

while the test is being undertaken. 

 

Performance gap 

This exercise has highlighted that both u-values and heat loss from background 

ventilation have influenced the end heat loss output of each property. Measured data 

should be used where possible to remove assumption/interpretation and provide the 

most accurate heat loss of the property. 

 

  



 

107 
 

10. Supporting documents 
• Veritherm – validation report 

• NavVis VLX Accuracy report  

• In-situ measurement of thermal resistance and thermal transmittance 

• Property 1 Manual Survey to Daikin Heat loss report 

• Property 1 Laser Scan to Heat loss report 

• Property 1 Veritherm Heat Transfer Coefficient report 

• Property 1 Air test result 

• Property 1 in-situ u-value  

• Property 2 Manual Survey to Daikin Heat loss report 

• Property 2 Laser Scan to Heat loss report 

• Property 2 Veritherm Heat Transfer Coefficient report 

• Property 2 Air test result 

• Property 2 in-situ u-value  

 

 

 

  

https://veritherm.co.uk/wp-content/uploads/2021/05/Validation-Report-P3577-R-001-v2.0.pdf
https://f.hubspotusercontent40.net/hubfs/3339696/Content%20Library/Files/White-paper-evaluating-indoor-outdoor-mapping-accuracy.pdf?utm_campaign=Laser%20Scanning%20Program&utm_medium=email&_hsmi=142009512&_hsenc=p2ANqtz--aJkY-kov6E1LJCiYTMJSjw3InDcB0hKs_yPfuGAYkuuuPjXXzxd5QBn1w2JOtBc14VxjPyYXnS_EeBiWQB5zAulBs0RHkB0uGygpf7ybsgcxxWK4&utm_content=142009512&utm_source=hs_automation
https://www.bre.co.uk/filelibrary/In-situ-measurement-of-thermal-resistance-and-thermal-transmittance-FINAL.pdf
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Appendix 11. Heatio Heat Pump Ready Report 
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Introduction 

The Heat Pump Ready Newcastle project is focused on those areas of Newcastle-Upon-
Tyne with existing capacity for large-scale heat pump roll-out. It aims to support Northern 
Powergrid in identifying areas of the city in which grid upgrades may be necessary. Eight 
areas will be analysed to determine the most feasible locations for heat pump deployment at 
scale. 

 
In the medium term, surveys utilising drone and laser scanner technology will be undertaken 
                                      ’                 . This will dramatically reduce 
surveying time and disruption to the customer, whilst producing accurate first-time data 
capture and improving the accuracy of heat pump design and specification. This will remove 
significant consumer barriers to the installation of heat pump systems.  
 
Our research identifies 1) potential process improvements that will facilitate the optimisation 
of accurate heat pump design & product specification and 2) clarification of where oversizing 
may be occurring and processes by which this may be mitigated.   
 
Outcomes from our research will form the basis for the development of a portfolio of 
consumer propositions. These will ensure that consumers receive accurate heat pump 
system designs and specifications, whilst addressing capital cost barriers through innovative 
finance solutions, including Heat as a Service (HaaS) .  
 
Author of this report  
 
Simon Roberts 
Managing Director 
Heatio Limited 
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Research Objectives 

1. Design Process Improvements 
Objectives: 1) To provide recommendations on potential process improvements for 
optimising accurate heat pump designs & product specifications; 2) To Understand whether 
oversizing may be occurring and whether this can be mitigated. 

 
● Summary of Analysis  
● Approach & Methodology 
● Findings Report  
● Project Review 
● Recommendations 

 

2. Heatio Smart Home Energy Monitoring 
Objective: 1) To provide recommendations on integration into the E.ON customer journey, 
validating alignment with specific consumer requirements. 
 

● Proposition Summary, including potential benefits to the consumer 
● Customer Journey Integration Recommendations 

 
2) To create desktop case studies which utilise available data relating to customers who 
chose not to proceed with a Heat Pump installation on account of perceived negative factors. 
                                                                        “               ” 
activities and overcome barriers to deployment are identified. 
 

3. Heat as a Service 
Objective: To integrate HaaS proposition within the E.ON customer journey, validating 
proposition alignment with consumer requirements. 
 

● Consumer Research Report 
● Proposition Summary, including modelling examples for various HaaS packages  

 

4. Next Steps   
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1. Design Process Improvements 

Objectives: 1) To provide recommendations on potential process improvements for 
optimising accurate heat pump designs & product specifications; 2) To Understand whether 
oversizing may be occurring and whether this can be mitigated. 

Summary of Analysis 
We have identified four core design considerations to investigate what improvements, if any, 
can be considered during the design process. Each of these considerations has several 
factors which may affect the accuracy of the estimate, whilst each of these factors then 
shows varying levels of accuracy within the current methodology.  

 
Our research included a review of 43 projects based on real-world performance data for heat 
pumps. Demand profiles across a range of housing and consumer types were also used to 
test the accuracy of the current method of calculation against real-world performance data.  
 
The demonstration project funded by the Department for Business, Energy, and Industrial 
Strategy (BEIS) sought to evaluate the feasibility of a large-scale roll-out of heat pumps in 
UK homes. Its stated intention was to prove that heat pumps can be installed in a wide 
variety of homes whilst delivering high customer satisfaction across a broad range of 
consumer groups. 
 
Core Design Considerations 
 
Energy (kWh) 
Currently heat pump system performance estimates that include energy calculations are 
made available to customers, clearly showing the running costs of the proposed system.  
Any inaccuracy in the EPC assessment, especially when combined with factors that may 
affect the SCOP, may both reduce design accuracy to a significant degree and negatively 
                ’         -making processes. Over-estimation may discourage customers 
from proceeding if they expect any return on investment to take longer. Equally, under-
estimation may potentially result both in liability claims and reduced consumer confidence 
should running systems prove more costly than had been forecasted.  

 
Heat Loss (W) 
The kW capacity of the heat pump is determined by factoring in heat loss to the design 
methodology and relevant conditions. Heat loss from a property can be caused by key 
factors such as the U Values of the building's fabric, internal and external air temperatures, 
air fluctuations per hour, and air change factors associated with each room. Inaccurate 
calculations of heat loss factors may result in poor performance of the heat pump system, 
either through its inability to achieve target temperatures or short cycling of the system 
causing increased energy costs.  
 
Efficiency (SCOP) 
Seasonal efficiency is the way of measuring the true energy efficiency of heat pumps over 
an entire year. This measurement aims to provide a more realistic indication of the energy 
efficiency and environmental impact of a system. 
 
The Seasonal Coefficient of Performance (SCOP) is the average Coefficient of Performance 
(CoP) of a heat pump over the full heating season. The CoP is the ratio of heat output (in 
kilowatts) over the electrical input (in kilowatts) at any given time. Many factors impact both 
the SCOP and COP as identified in this report.  
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Cost (£) 
                                                                ’         -making processes. 
They pay particular attention to likely ROI from savings made post-installation given a 
considerable variation in capital costs in comparison to fossil fuel heating systems and 
marketing messages that emphasise prospective energy savings.  
 
Potential ROI may be miscalculated because of factors such as over-estimation of the 
system (including specification of key components, pipework, and emitters) combined with 
over-estimation of energy consumption and output, and inaccuracies within the existing and 
proposed energy profiles. 

 
Our research focused on the factors within the calculation methodology for heat loss and 
energy demand to understand what, if any, improvements could be made to accuracy and 
efficiency.  
 

● Current Estimated Space Heating Energy (kWH/yr) Calculation  
Energy Performance Certificate (Space Heating) RDSAP 

● Current Estimated Water Heating Energy (kWH/yr) Calculation  
Energy Performance Certificate (Water Heating) RDSAP 

● Current Estimated Heat Loss (W) Calculation 
Design Temperature difference (Design Room Temp (°C) - Outside Design Temp 
(°C))  x Air Changes per hour x  Air Change Factor (W/m³K) x Total Volume (m³)  
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Summary of Findings 

Energy Demand (kWh) 

To                              ’                                                     
(kWh), the Microgeneration Certification Scheme (MCS) Standard for heat pump system 
design (MIS 3005 D) states the following, within the pre-sale information (Section 4.1.1).  
 
“F                                  E                  C            E C                    
produce an estimate of the annual energy performance of the system using MCS 031: Heat 
                        E        T        ” 
 
Energy Performance Certificates may only be issued by approved Domestic Energy 
Assessors certified to use a reduced data version of the standard assessment procedure 
(RD SAP). This methodology is used by government to assess and compare the energy and 
environmental performance of dwellings. Its purpose is to provide accurate and reliable 
                         ’                                                   
environmental policy initiatives. 
 
Working with the current calculation method a system designer extracts the home's space 
and water heating demand from the EPC and then enters this information into MCS 031, 
alongside the SCOP of the proposed system. This will predict system performance - see 
figure 1 below: 
 
Figure 1* 

 
 

Disclaimers 
MCS 031 includes several disclaimers (below) that must be shared with the customer in 
advance of an order being placed for installation of a heat pump system. These appear to 
suggest a tolerance of + 25-30% in predicted performance is deemed acceptable. The 
disclaimer also refers to running cost assumptions. These appear to have been removed 
with only forecasted energy output and consumption now shown:-  
 
Predicting the heat demand of a building, and therefore the performance and running costs 
of heating systems, is difficult to predict with certainty due to the variables discussed here. 
These variables apply to all types of heating systems, although the efficiency of heat pumps 
is more sensitive to good system design and installation. For these reasons your estimate is 
given as guidance only and should not be considered as a guarantee. 
 
MCS Seasonal Coefficient of Performance (SCoP) is derived from the EU ErP labelling 
requirements and is a theoretical indication of the anticipated efficiency of a heat pump over 
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a whole year using standard (i.e., not local) climate data for 3 locations in Europe. It is used 
to compare the relative performance of heat pumps under fixed conditions and indicates the 
units of total heat energy generated (output) for each unit of electricity consumed (input). As 
a guide, a heat pump with a MCS SCoP of 3 indicates that 3 kWh of heat energy would be 
                    1                                             ‘        ’               
 
An Energy Performance Certificate (EPC) is produced in accordance with a methodology 
approved by the government. As with all such calculations, it relies on the accuracy of the 
information input. Some of this information, such as the insulating and air tightness 
properties of the building may have to be assumed and this can affect the final figures 
significantly leading to uncertainty especially with irregular or unusual buildings. 
 
We have identified 3 key types of factors that can affect how much energy a heating system 
will consume and how much energy it will deliver into a hom   T         ‘F    ’  ‘        ’ 
    ‘R     ’  M                                                                     
(e.g., oil, gas, solid fuel, heat pump etc.) although the degree of effect varies between 
different types of heating system as given in the following table. 
 
The combined effect of these factors on energy consumption and the running costs makes 
overall predictions difficult however an accuracy  + 25-30% would not be unreasonable in 
many instances. Under some conditions even this could be exceeded (e.g., considerable 
opening of windows). Therefore, it is advised that when making choices based on mainly 
financial criteria (e.g., payback based on capital cost versus net benefits such as fuel 
savings and financial incentives) this variability is considered as it could extend paybacks 
well beyond the period of any incentives received, intended occupancy period, finance 
agreement period etc. 
 
The outputs derived from this report aim to establish the accuracy of this method including 
the tolerances in the design for each of the below: 

● Energy requirement for the building 
● Energy requirement for space and water heating 
● Energy consumed for space and water heating 

 
 
Table 1 below shows the actual heat pump energy consumption and output compared with 
the original EPC estimation completed during the design process.  
 
This table also shows differences between the estimated and actual outputs as a value and 
a percentage against the design to determine current tolerance levels.  
 
T                                                                           “          
Ready Design Review-            E        D      C         ” 
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In summary, the following variations within the estimated and actual energy output of the 
heat pump were identified. This highlights both inaccuracies inherent in current methodology 
and the potential detriment these have on the confidence of consumers considering 
switching to a heat pump system.  
 

 
 
Taken in isolation, the single project which resulted in a higher energy demand could be 
considered an outlier. However, over-estimation of energy demand can also have a negative 
impact on the sales process. With a higher than actual energy demand predicted, customers 
are wrongly led to expect a longer return on investment than would be the case, thereby 
negatively impacting the sales process. When they compare the estimate with their current 
energy bill many customers will expect significantly lower savings because of these 
inaccuracies.  
 

 
 
We identified two projects which had higher energy consumption than originally estimated. 
These will result in higher running costs for the customer than they had been led to expect.
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To clarify the source of these inaccuracies the allocation of space and water heating needs to be fully understood.  
 
Table 2 (below) displays differences between estimated and actual energy demand for space and water heating.  
 
Table 2  
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Space & Water Heating Demand (kWh) 
 

● Actual values of heating demand ranged from 148% higher to 69% lower than 
estimates produced for the space. 

● We identified three projects where actual space heating demand was higher than that 
estimated. However, one project benefitted from reduced water heating demand 
compared to the estimated resulting in the total energy consumption being lower than 
predicted.  

● In cases where the estimation of space heating demand was higher than actual use 
this fell within 8% & 152% of the overall inaccuracy of the estimated demand of the 
property.  

● No clear pattern was apparent as to the percentage of inaccuracy within the current 
methodology: actual results ranged from 221% below the actual to 69% above it.  

● In 84% of projects, the Space Heating Estimate contributed more than the Hot Water 
estimated to the overall difference when compared to the actual.  

● We identified significant over-estimation within Water Heating Demand with 41 or 43 
customers receiving an estimate more than 30% higher than actual use.  
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Efficiency (SCOP) 

The COP is a performance metric that can be produced in a controlled test environment and 
then used to compare the performance of different heat pumps under specific test 
conditions. The COP             ◦                                                       
labels as an indicator of performance. However, individual COPs are not designed to capture 
the performance of heat pumps over seasonal periods or changes in air temperature.  
 
To predict performance over a seasonal period Seasonal Coefficient of Performance 
(SCOP) is employed. This is a metric used to obtain a more reliable indication of how a heat 
pump will perform in practice for space heating across a range of air temperatures and flow 
rates.  
 
To calculate the SCOP, several dependent parameters must be first established: 
 
A reference climate zone is first selected based on where the heat pump will be 
installed. Three climate zones are broadly categorised: Cold (C), Average (A) and Warmer 
(W) in EN 14825. Each of these is given an associated number of hours when the outdoor 
temperature reaches a particular level. The zones for the cold, average and warmer climates 
are based on the temperature characteristics of the cities of Helsinki, Strasbourg, and 
Athens, respectively. The design temperature (the coldest operating temperature for a given 
climate), Tdesign        ◦                        ◦                    ◦             
climates.  
 
An application temperature is then specified based on an assumed distribution heating 
                                               ◦  - e.g., underfloor heating), intermediate 
    ◦  - e.g.,                              ◦  - e.g.,                               ◦  - e.g., 
domestic hot water). These temperatures are the test requirement outlet temperatures 
specified in EN 14511–2 and EN 14825.  
 
The design heating load, (kW), for the building in which the heat pump will be installed is 
then established by estimating the total heat loss for that building at the design temperature. 
A heat pump which will either fully or partially meet that heat demand is then selected based 
on its rated output (like any heating system design). For the heat pump to meet the heating 
demand at the design temperature, the capacity of the selected heat pump must be greater 
or equal to design heating load, (kW).  
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The part-load conditions are the partial heat capacity to which the heat pump is expected 
to perform in relation to design heating load, (kW) at a given temperature where the constant 
16 comes from. This is                                               ◦                  
additional heat is required.  
 
The two critical parameters required to measure the performance of heat pumps and thereby 
deliver an accurate SCOP are heat provided and electrical energy consumed. To accurately 
calculate the heat provided, the mass flow rate and the flow and return temperature must be 
established.  
 
Our research uncovered significant variations in the flow rate of the system. Achieving the 
optimum flow rate may prove a challenge even in new-build properties. However, it is 
particularly difficult to achieve in retrofit installations with existing pipework having a 
significant impact on flow rate, resulting in the actual SCOP compared to the one given to 
the customer during the initial design stage have been seen.  
 
Several physical phenomena must be taken account of to monitor the performance of heat 
                          ◦                     ◦                        ), electrical current 
(W) and flow rate (m3/s).  
 
Our research found that the average SCOP was 2.73 compared with an average SCOP at 
the design stage of 3.4 across the 40 projects.  
 
This should come as no surprise. Two Energy Savings Trust (EST) reports produced almost 
                                                                     ’                        
in comparison with those at design and under test conditions.   
 
Owing to overestimation in the space and water heating design (kWH) only two of the 
projects have a higher running cost than that which was presented at the design stage.  
 
However, when looking at ways to improve the accuracy of predicted energy demand and 
                             ’                                      considered.  
 
Our recommendation is a correction factor be applied to the SCOP, driven by the level of 
confidence the system designer has in the system’  ability to achieve the design conditions, 
specifically the flow rate, should be considered. The level of retrofit work the customer will 
tolerate and the accessibility of existing pipework for upgrading must also be taken into 
consideration.  
 
The application of a correction factor could also be used when considering small bore 
pipework (microbore) given that this will have an impact on the SCOP of the system but may 
still be considered suitable once a correction factor has been applied to the performance.  

 
Cost (£) 

Heat Loss (W) 

When we assessed the current methodology, we found no determining factor(s) to establish 
                                                                                     “     
          ”   
The sole focus of the assessment is to determine the heat loss of the building without 
considering possible next steps to improve energy efficiency. As such it relies, we presume, 
on the minimum requirements from incentive programmes such as RHI (pre-April 2022) and 
the Boiler Upgrade Scheme at the present time.  
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Our research brings to light significant concerns about the accuracy of the sizing and 
specification of heat pump systems, in addition to the impact this can have on core design 
considerations and consumer expectations relating to performance and ongoing costs.  

 
We have used the methodology below to calculate the exact heat output required from the 
heat pump and thereby determine what, if any, oversizing has occurred and how this may be 
addressed.  
 
W = c_p * (T_out-T_ret) * F * rho 
Where: 
W :         heat output rate (Watts) 

c_p :    heat capacity of water = 4184 J kg^−1 K^−1 

T_out:    Flow Temperature HP Out (°C); 
T_ret:    Return temperature HP In (°C); 
F:   water flow (m^3 s^-1) 
rho:   water density = about 984 Kg m^-3 at 35 °C 
 
Please note this method takes into consideration real world conditions to deliver a heat 
output rate reduced by heat generation, such as the number of occupants, extent and 
duration of heating, use of appliances and cooking. The purpose of this calculator is not to 
serve as an alternative method allowing for real-world conditions. It is rather to establish the 
accuracy of the method used to predict heat loss in comparison with actual heat loss based 
on data available to us.  

● Within the assessment of the projects, one was identified which returned an actual 
heat loss lower than that predicted at design.  

● The same project also showed the highest differential in the SCOP. We make the 
working assumption that this can be attributed to the under sizing of the unit. The 
SCOP at design for this project was 3.39 compared to the 1.85 delivered.  

● Because of an overestimation in the space and water heating load the customer will 
not see an increase in running costs in comparison with the estimate.  

● In three cases actual heat loss was found to fall within the 10-30% range although 39 
projects showed actual heat loss with a differential greater than 30% when compared 
to the design.  

 
Oversizing may have significant impact across the whole system including increased running 
costs due to short cycling, reduced SCOPs, increased capital costs due to oversizing over 
the emitter system. The impacts of this are discussed in greater detail below in the summary 
of our research. 
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Summary of the Research 

The table below sets out the key factors identified with the current design process and their 
impact on core design considerations. This report examines each of these factors, their 
impact and the level of risk associated with the accuracy of each factor within the current 
design methods.  
 

Design Factors Energy (kWh) Efficiency  (SCOP) Heat Loss (W) Cost (£) 

U Value (W/m²K) YES YES YES YES 

Room / Building Dimensions YES YES YES YES 

Radiator Sizing and Selection YES YES NO YES 

Heat Pump Selection (kVA & kW) YES YES YES YES 

Internal Design temperature(°C) YES YES YES YES 

Outside Design Temp (°C) YES YES YES YES 

Air Changes YES YES YES YES 

Occupancy YES YES YES YES 

Hot water usage per day (l/Day) YES YES NO YES 

Seasonal Coefficient of 
Performance  

YES YES NO YES 

Flow Rate (l/m) YES YES NO YES 

Design Flow Temp (°C) YES YES YES YES 
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U Value (W/m²K) 

The U Value of building fabrics is included within the current calculation method to establish 
the heat loss (W) of the property as part of a room-by-room heat loss calculator. 
 
The current calculation method requires a room-by-room heat loss calculation to be 
completed given the importance of accurate sizing and heat pump selection and potential 
concerns relating to the performance of a heat pump were it later found to be over- or 
undersized.  
 
For retrofit applications, the current methodology relies on a visual inspection of the property 
with U Values established primarily by reference to the construction age and the building 
regulations in force at that time.  

 
Designers have the authority to overwrite the assumed U values, although their individual 
levels of experience, competence, and ability to determine the actual U value accurately, 
compounded by potential for human error during data entry, presents a high risk.  

Room / Building Dimensions 

On average, the current method takes two hours i              ’                          
necessary information to complete the room-by-room heat loss calculations. Given the 
                                   “             ”                                        
out multiple assessments in a single geographic location is often not feasible. This results in 
considerable costs being incurred by the installer, further aggravated by the drop-out rate of 
prospective customers who choose not to progress to installation. The outcome of this factor 
is a high cost for customer acquisition, increasing operational overheads which are ultimately 
passed on to those customers who do move forward to installation.  
 
Energy predictions are driven directly from the Space and Water Heating from the EPC, 
which is based on the external measurements of the property. Although comparisons can be 
made against the floor area within the heat loss calculations, the significant risk of inaccurate 
data entry during the RD SAP assessment combined with a lack of data visibility behind the 
EPC, raises real concerns about the reliability of this method.  

Radiator Sizing and Selection 

The current method for radiator sizing and selection relies on an accurate heat loss 
calculation to establish heat loss from each room. Fear of under sizing the heat pump and 
not achieving the design room temperatures may lead to overestimating heat loss from a 
room and the size of the radiators thought necessary to achieve the design temperature.  
 
No factors were identified within the current design method relating to the flow rate of the 
system. The result appears to be that all systems will achieve the flow rate required to 
achieve the SCOP which is often not the case.  
 
The current design methodology appears to assume a mean temperature loss across each 
of the radiators of 4 degrees which, when compared to the project which appears to be 
excessive.  
 
Both insufficient flow rates and mean flow temperatures across the system have a significant 
impact on the SCOP and therefore the consumption of the heat pump during operation.  
 
We compared the design and actual SCOP and found the actual values to be lower than the 
original design across all projects. Because of overestimation of the energy output and 
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consumption, customers will in most cases not be affected in terms of assumed running 
costs.  
 
If estimations of energy output and consumption are to be improved, we must also consider 
the accuracy of the SCOP. This would be dependent on a better understanding of the 
hydraulic systems, including improved assumptions over the mean flow temperatures & flow 
rates.  
 

Heat Pump Selection (kVA & kW) 

To correctly size the heat pump for a property, the heat loss (W) which, as we have outlined, 
relies significantly on both the U Values of the property and accurate data entry during the 
design process, must first be established.  
 
Actual performance may vary from the estimates provided to the customer during the design 
phase quite dramatically if the heat pump system is under- or oversized. This means that 
inaccuracy in the early designs generates a high risk on consumption and therefore the 
costs incurred by the customer.  
 
Underestimation of the heat loss (and therefore under sizing of the heat pump) results in the 
heat pump not achieving the internal design temperatures during the winter months. We 
have found that designers will often oversize both the heat loss factors and heat pump 
selection with this in mind.  
 
This results in additional pressure on the grid, with increased KVA at start-up from the heat 
pump, with heat pumps that have larger outputs naturally costing the customer more than 
those with smaller outputs.  
 
It is essential that any improvement strategy accurately takes account of heat loss and 
occupants of the property. This will ensure that the impact on the energy network and cost to 
the customer are both minimised.  

 

Internal Air Temperature (°C) 

The internal design temperature of each room of the property is selected based on the room 
type and may vary considerably from the actual          ’ requirements. This will have an 
impact on the overall sizing of the heat pump as part of the heat loss calculation (Design 
Temperature Difference). Although we agree a customer's preference here should not be 
considered, as this will impact on the kW output of the heat pump, which ultimately must be 
sized accurately for the property at the time of installation.  
 
The customer's actual internal design temperatures do however play a considerable role in 
the actual energy output & consumption of the heat pump system. However, they are not 
                                                               “           ” are utilised.  
 
The internal design temperature also plays a role in establishing the Delta T during radiator 
sizing. We believe the customer preference should not be considered here as a heat pump 
system must be designed for the property not the current occupants. We should however 
take note that the customers purchase decision will include the running costs of the system, 
which are currently overestimated due to the design not taking into consideration the 
customers preferred design temperatures. The impact of this, and the ROI to the customer, 
may result in a greater number of customers opting to not progress with the installation.  
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We believe the method for calculating energy consumption, needs to be altered to include 
the customer user profile, and their desired internal air temperatures to deliver an accurate 
energy forecast 
 

Outside Design Temperature (°C) 

Outside Design Temperatures are used in calculations for both energy and heat loss. 
However, the accuracy of those temperatures used and their relevance to the actual 
property location may impact the accuracy of both calculations.  
 
The current method allows for just five locations within the UK, whereas we contend that an 
accurate result should be based on measurements taken at points at least 2km apart to 
obtain a significant difference in values. 

Volume of air to be heated (m³) 

The volume of air to be heated in a property forms part of the heat loss calculations in two 
parts: 
 

Air Changes per hour – these are driven from a predetermined list of air changes 
based on the room type & usage. Our concerns about these primarily relate to the 
possibility of change of room use from one owner to another. This does not align with 
the objective of designing the system for the property rather than the user.  

 
Air Change Factor (W/m³K) - In most cases a default value of 0.33 appears to be 
used without a great deal of consideration for the actual ventilation of the property or 
its current performance.  

 
These factors have a significant impact on the heat loss of the property and require careful 
consideration with, where possible, mitigating measures to improve accuracy and ensure 
                                                       ’                 

Occupancy 

Generally, in SAP calculations, the energy use, and outputs from the calculations (such as 
ratings, running costs and emissions) are based on standard values for parameters 
(including the number of occupants, extent and duration of heating, use of appliances, and 
cooking). These parameters are defined in the SAP specification and include full-house 
heating for a specified number of hours and other parameters typical of a household that 
would occupy a dwelling of its size. 
 
In practice these parameters vary considerably between households. When the assessment 
relates to a specific household the calculation should be adjusted accordingly. However, this 
would not currently be included within the remit of a domestic energy assessor completing 
an assessment to deliver an EPC. Consequently, the property planning to install a heat 
pump is not able to adjust the actual occupancy parameters. Therefore, the energy output 
does not take into consideration the extent and duration of heating, use of appliances, 
cooking, and so on. These factors may also have an impact on the heat loss calculation with 
the size of the heat pump required. Not including these factors within the heat loss 
calculations may mean that calculated heat loss could be higher than the actual power 
requirement of the heat pump, resulting in oversizing.  
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Hot water usage per day (l/Day) 

As with the occupancy assessment in many cases assessors do not seek to establish an 
exact requirement for hot water, leading to inaccurate assumptions of energy consumption 
for water heating (kWH) 
 
Assessors should therefore attempt to establish the number of showers and baths typically 
taken each day by that specific household.  
 
Vd,shower (litres/day) = Showers per day × hot water per shower from Table V1 
Vd,bath (litres/day) = Baths per day × 50.8 
Vd,other (litres/day) = 9.8 N + 14 
N is the actual number of occupants 
 
As the number of showers and baths is not taken into consideration during the assessment, 
default values are used to drive the values included within the performance estimate.  

Seasonal Coefficient of Performance (SCOP) 

The SCOP is widely recognised within the industry as one of the key drivers determining the 
efficiency of a heat pump system, with customers and system designers often pushing for 
the maximum SCOP to deliver high levels of efficiency and performance. Flow temperatures 
and SCOP are listed side by side on the MCS product listing, although many other factors 
can affect actual performance, primarily the flow rate (l/m) and the mean temperature 
difference across the heating system.  
 
These factors are difficult to predict and often result in systems underperforming. A lower 
than forecasted SCOP will lead to an increase in energy consumption. As the accuracy of 
the forecasts improves, we must take into consideration correction factors for SCOPs to 
prevent underestimation of the running costs.  

Flow Rate (l/m) 

Heat Pump system design often assumes both flow rate (l/m) and the mean temperature 
difference meet the manufacturers requirements, this can however prove difficult to establish 
within a retrofit application unless the existing distribution system is completely removed at 
significant inconvenience to the customer. Even in new-build properties in which a complete 
heating system will be installed, it is difficult to accurately design, and can be a costly 
process for the customer.  
 
Once the system has been installed many factors may affect the flow rate, including build-up 
of debris, thermostatic radiator valves, heating system controls, incorrect balancing, and 
upgrades to the system post-installation.  
 
These factors make it difficult to predict the performance of a system without an 
understanding of the existing flow rate and establishing a correction factor based on the 
actual. Failure to address this will lead to customer expectations not being properly managed 
with the risk that customer confidence in the heat pump market may be negatively affected.  

Design Flow Temp (°C) 

The system design temperature is a key consideration during the design process. Designers 
will often attempt to optimise efficiency in the form of the SCOP through reductions in flow 
temperature. As we decrease the design temperature the pipe diameter of the distribution 
system must be increased accordingly to achieve the energy output required in the rooms. 
We must also pay close attention to the size and specification of the radiators to ensure they 
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have sufficient surface area to distribute the energy, whilst achieving the desired mean 
temperature difference. The direct result of this is that the consumer is faced with significant 
increases in the capital cost of installation (in the form of both materials and labour). 
Disruption to life in the property with the removal of an old system to be replaced by one 
which can achieve improved performance will also occur.  
 
To minimise inconvenience to the customer, designers could simply increase the flow 
temperature, although the performance estimate would not look appealing as the SCOP 
reduces as the flow temperature increases. 
 
The consideration here is that even with optimised system design and significant upgrades 
to the system customer may not achieve the target SCOP when considering the factors 
which may impact the performance of a heat pump system 
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Recommendations  

 
The Problem 

 
● In summary, our research findings show that the current method lacks accuracy  
● In many cases we believe over-estimation at the design stage depresses the number 

of conversions with a resultant higher cost for customer acquisition  
● This is very likely to have further price implications for those moving forward with an 

installation as they unfairly bear the costs associated with unconverted customers 
● Existing design processes lack customer engagement, resulting in failure to align the 

system design and specification with customer budgets and requirements  
● Current methods also fail to take adequate account of longer-term approaches to 

                                               ‘              ’                     
the entire system to achieve maximum efficiency without due consideration for the 
customer budget or invasiveness of installation 

● Current methods rely on visual inspections, even though many salient factors such 
as insulation and airtightness do not lend themselves to ready visualisation 

● When calculating performance, the current methods rely on Space and Water 
Heating KWH calculated from the Energy Performance Certificate, despite the fact 
these are widely acknowledged to be inaccurate 

● Failures at the design stage mean actual customer usage cannot be considered; 
rather they indicate likely performance based on standard methods which may show 
little resemblance to actual operating conditions  

● Inaccurately captured regional weather data relating to the regions currently used 
within the design may not adequately correspond to those of the property location  

● This problem then has a direct link to the overestimation at the design stage of 
running costs incurred by customers resulting in a longer projected ROI than actual  

● Improvements in the estimation of demand and consumption must also be aligned 
with correction of factors applied to the Seasonal Coefficient of Performance (SCOP) 
with systems often not meeting the SCOP at design 

● We advise that the actual output of radiators and capacity of existing pipework are 
examined more carefully as considerable cost and inconvenience are being placed 
upon those customers who move forward, with many systems being oversized and 
over-specified  

● This also impacts conversion rates, as customers facing considerable cost and a 
lengthy ROI will find the proposition less attractive than it should be 

● Our research clearly shows a lack of accuracy across the four key design 
considerations of energy demand, efficiency, cost, and heat loss. This degree of 
inaccuracy raises significant concerns when considering the possibility of financing 
installations with efficiency and cost being clear drivers for consumers 

● We have no doubt that the current method will continue to have a negative impact on 
the speed of heat pump deployment within the UK. We therefore propose an 
alternative method of sizing and specifications be applied within Heat Pump Ready 
Phase 2 

● Our recommendation is to utilise an energy monitoring solution designed to establish 
the Heat Transfer Coefficient (HTC) of a property while improving the accuracy of the 
design considerations and customer engagement during the design phase.  

● The HTC of a dwelling describes the total rate of heat transfer through the building 
fabric and by ventilation, utilising units of Watts per degrees of temperature 
difference between inside and out. In winter, the HTC defines the rate of heat loss 
from the building: it is therefore critical to defining the energy requirement for 
maintaining a comfortable internal temperature difference 

● The predicted HTC of a dwelling is calculated in energy models that define the heat 
demand for a dwelling. This means that the measured HTC can be directly compared 
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with the predicted HTC. The difference between the predicted and measured HTC is 
commonly referred to as the performance gap. The HTC prediction in an energy 
model can be replaced with the measured value to calculate more accurate 
predictions of energy demand, cost, and carbon equivalent emissions pre and post 
HP installation 

● Heat Transfer Coefficient (HTC) is an informed calculation driven by real world data 
captured in a very basic building survey, with internal / external temperature and 
energy consumption monitoring over a period of 28 consecutive days in winter 
(October-March inclusive, in the UK) 

● While this monitoring takes place the building may still be occupied as normal. Half-
hourly energy data can be taken from a smart meter or, if this is not available, from 
standard meter readings at the start and end of the temperature monitoring period  

● The output is a measurement of the overall thermal performance of the building, 
defined as its rate of heat loss per degree temperature difference between inside and 
out. All models of thermal performance or energy consumption in buildings are based 
upon this measure of thermal performance 

● We believe this method will provide customers with far greater accuracy and reliable 
personalised recommendations than the current method. They will become the 
benchmark for future performance of systems.  
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2. Heatio Smart Home Energy Monitoring 

Introduction 

Over 20% of total UK emissions come from the heating of buildings, but the energy 
performance of individual buildings is rarely measured and poorly understood. Existing 
assessments, such as Energy Performance Certificates and PAS2035, rely on visual 
inspections, yet many important factors such as insulation and airtightness are resistant to 
visualisation. The problem is that homes have been shown to routinely perform worse than 
predicted, often by significant amounts: by an average of 60% underperformance in the 
largest study undertaken. 

The Heatio Smart Home Energy Monitoring System combines machine learning, smart 
meter data, discreet sensors, and intelligent building information modelling technology to 
monitor the real impact of energy improvements and better inform future decision-making for 
customers. 

The Heatio Smart Home Energy Monitoring System delivers an informed measurement of 
              ’                                                        perating performance 
during seasonal weather fluctuations and occupancy usage. We then use a combination of 
machine learning, neural networks, and existing housing data to calculate sophisticated 
forecasting models which can support the PAS2035 assessment process, enabling informed 
decision-making when considering energy improvements in the drive towards Net Zero 

This solution represents a significant advance on current assessment processes, such as 
PAS2035 and Energy Performance Certificates, which rely on cumbersome and outmoded 
visual inspection procedures that are both time-consuming and invasive. Furthermore, they 
fail to take adequate account of important factors such as thermal bridging and airtightness 
as these cannot easily be seen by an inspector. The outcome of our process will be a unique 
evidence-based improvement strategy. 

Two profiles are produced: an architecture type and an occupancy profile. The occupancy 
profile allows energy consumption and carbon emissions to be reliably predicted, providing 
the required data for bespoke forecasts of the financial savings that can potentially be 
realised. It also offers an accurate assessment of installation costs which, when offset 
against these savings, permit each household to arrive at an informed decision about the 
benefits of retrofitting with budgeted roadmaps to support this. 

Once established and combined with architecture profiles, occupancy profiles offer a reliable 
tool for intelligent, evidence-based recommendations for retrofitting of similar properties. As 
the Heatio Smart Home Energy Monitoring Solution allows for measurement of 
improvements as they occur it is possible to assess accurately whether improvements 
realised closely correspond to assumptions made at the design stage. These in turn lead to 
more sophisticated and nuanced strategies informing future improvements of buildings of the 
same architecture profile. 

The Heatio Smart Energy Monitoring Solution is designed to work in harmony with smart 
meter devices currently being installed across properties in the UK. Readings can be taken 
directly from these systems and by the deployment of a small number of discrete sensors 
placed throughout the property. 
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Heat Pump Ready 

Currently public take-up of heat pumps as domestic heating solutions is lagging. This is 
largely on account of outdated and inefficient methods used to assess the feasibility of a 
heat pump installation, involving low-tech procedures such as home visits to take 
measurements in situ. The data produced is neither wholly accurate nor reliable. 

Our innovative solution is to offer a Heat Pump Ready model which utilises machine 
learning, smart meter data, discreet sensors, and intelligent building information modelling 
technology to assess the thermal profile of a property and propose the most appropriate heat 
pump solution more accurately. This will dramatically speed up the transition process for the 
consumer in a non-intrusive way and reduce the end cost of installation to the customer.  

Heat pump technologies are vital to the attainment of UK Net Zero targets, yet installations 
of these are at present very depressed with only 42,000 being fitted each year. This should 
be set against an annual target of 600,000 per year by 2028. The time it takes currently for 
inefficient assessments to take place is one major reason why consumers are failing to 
convert, coupled with lack of confidence in the data driving their potential heat pump use. 
This in turn has ensured that the heat pump sector in the UK has failed to maximise its 
commercial potential and reach true economies of scale in product distribution at home and 
abroad. 

The efficiency with which our model operates will serve to accelerate the installation of heat 
pumps appropriate to the thermal profile of each property, enabling customers to access fuel 
efficiencies and related cost savings in a timelier manner. This will have a highly positive 
effect on both the UK energy sector and the environment alike. 

The current heat pump assessment process is outdated and inaccurate, relying on excel 
models, visual inspections of property and neglecting occupancy factors. We aim to replace 
this with an innovative heat pump modelling solution employing machine learning, AI, smart 
meter data and discrete sensors to establish the thermal profile of a property and generate 
accurate and reliable data from which a clear road map to increased energy efficiency and 
cost savings can be secured. 

    “               ”                                                         
assessment time of a property to support high-density deployment of heat pump systems. 
This model will deliver accurate sizing and specification of the heat pump and system 
upgrades required while providing real visibility of performance and operating costs at a 
fraction of the time and cost of current methods.  

                                                   ’                                        
carbon emissions. As a means of encouraging the uptake of heat pumps and realising 
consumer cost savings it is commercialisable not just in the UK: we are already working with 
European manufacturers like Samsung Electronics Europe. Increased UK installation will 
furthermore increase UK-based distributors’ buying power in comparison with overseas 
competitors. 

Within two years of project completion our business plan envisages 26,000 Heat Pump 
Ready models being commercially deployed, which will represent 12% of market share for 
heat pump installations. 

The main risks to our product will be failure to capture smart meter data which is integral to 
         ’                                                                            
due to the intended consumer not being willing to share the data or not having a smart meter 
installed. To mitigate this risk, we will have a robust consent and disconnect approval to 
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build confidence with those who are concerned about data security and a clear process for 
those without smart meters to have an installation.  

Current customer acquisition costs £1,000+. Our solution offers increased accuracy and the 
ability to engage with the customer early in the decision-making process. This will reduce the 
cost of acquisition for installers costs and capital cost of installation which will encourage 
more consumer uptake of heat pumps and profitability of installers.  

Customer Journey - Heat Pump Ready Feasibility 

 

To address the lack of accuracy within the current assessment model we propose to 

incorporate our innovative Heat Pump Ready modelling solution under Phase 2 of BEIS 

Funded Heat Pump Ready Newcastle Project.  

Within the project we would identify ten architecture types from the locations selected during 

the grid capacity research. Enquiries which match the target architecture types would move 

into the below customer journey to assess the effectiveness of this approach alongside the 

current design / assessment methods.  

We propose that the target of the Heat Pump Ready Model should be aligned to the 

objective of the Heat as a Service Proposition which is to provide energy security and 

confidence to the customer through the integration of a heat pump alongside an existing 

combination boiler, solar and energy storage solution. The purpose of this approach is to 

give On Gas Customer confidence in the ability for a heat pump to deliver a comparable 

solution to an existing boiler taking a staged approach to the decarbonisation with the space 

heating load switching from the heat pump to the boiler at a target set point driven by either 

cost or carbon.  

Customers would also be required to have a smart meter installed at the property with a 

minimum of 12 months of data available.  

1. Customers who meet the architecture and system requirements would be offered the 

Heat Pump Ready Energy model and existing heat pump assessment to maintain 

compliance with the relevant certification and regulatory requirements.  

2. Heatio would complete a virtual assessment using Hostcom or similar to capture the 

necessary information required to identify a matching architecture type within our 

database. If we deem the property to be suitable following the virtual visit, we will 

send the customer a link to download the Bright Smart Meter Data App giving them 

visibility of their daily, monthly, and annual energy consumption.  

3. The customer would consent to the data being shared with Heatio via the application. 

This will activate the data being shared with Heatio and fed into the database for the 

purpose of completing the heat pump ready energy model.  

4. Heatio will discuss the results of the model with the customer giving them the ability 

to select varying flow temperatures to see the impact this has on running costs 

efficiency and installation budgets.  

5. Customers will be presented with two funding options:  

a. Heat as a Service  

b. Able to Pay Installation  

6. Customers who decide to proceed would then be offered a heat pump assessment 

as per the current scheme requirements to complete the necessary heat loss and 

design requirements.  
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7. During the visit the assessor would install a temperature sensor within the property 

with the objective of achieving a Heat Transfer Coefficient to confirm the Heat Pump 

Ready level of the property. This approach has been identified as part of a HPR 

stream 2 project in partnership with Build Test Solutions as an alternative to the 

current Heat Loss Assessment Approach.  

8. Following the Assessment, we would establish the HTC and the installation 

requirements to deliver the customer a fixed-price quotation for the relevant funding 

option they have selected.  

9. If the customer proceeds, we will require our metering and monitoring equipment to 

be installed to ensure we capture the post-installation operational data of the heat 

pump, thereby identifying the accuracy of the heat pump ready model compared with 

the existing design methods and actual system performance and to support robust 

and effective customer aftercare and optimisation.
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Heat Pump Ready Stream 2 Delivery Partners 

To deliver on our recommendations for an alternative calculation method we have partnered 
with two stream 2 competition winners.  
 
Hildebrand Technology Ltd - https://www.hildebrand.co.uk/ 
Hildebrand are a Stream 2 winner and Smart DCC-approved user offering connected 
device and monitor consumption in real-time and deliver that data back to our digital 
services. When combined with the Heatio Energy Monitoring platform this will aid in the 
delivery of predictive analytics using consumption history offering personalised heat 
pump performance 
 
Build Test Solutions - https://www.buildtestsolutions.com/ 
Build Test Solutions are one of the 24 projects within Stream 2 and have a system built on 
10 years of academic research and data and has been tested and validated by 3rd parties 
and in hundreds of buildings. Build Test Solutions will receive the required data Heatio 
Energy Monitoring platform via an API in where they will then return a Heat Transfer 
Coefficient.  
 
This aligns with the objective of the BTS Stream 2 project which aims to create a new 
method to optimise heat pump specification, design, and management by using on-site 
measurement of building performance parameters as design inputs. Through using smart 
meters, low-cost sensors, and newly established techniques to directly measure key 
performance parameters on a property basis, this project aims to determine: 
 
Open Weather - https://openweathermap.org/ 
OpenWeather is a team of IT experts and data scientists that has been practising deep 
weather data science. For each point on the globe, OpenWeather provides historical, 
current, and forecasted weather data via light-speed APIs. Headquarters in London, UK. We 
will call on regional weather data within the aim of establishing real world weather data from 
within 2KM of the property to improve the accuracy of the external air calculations within the 
modelling.  
 

 

  

https://www.hildebrand.co.uk/
https://www.buildtestsolutions.com/
https://openweathermap.org/
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3. Heat as a Service 
 

Introduction 
An affordable and sustainable solution delivering energy security to our customers.  

In the UK there is growing concern around rising energy prices. A major factor in this is our 

reliance on imported energy from other countries and the impact the global energy market 

has on the price we pay for energy in our homes.  

In April 2022 UK households felt the impact for the first time with energy bills increasing by 

54% with increases of a further 80% due in October 2022. The new Energy Price Guarantee 

will limit the October increase to 27% for now but prices are set to rise. The UK government 

has committed to challenging the electricity pricing in the UK to incentives the switch away 

from fossil fuels and increase the uptake of electrified energy resources.  

Heat pumps use electricity for domestic heating which can be generated through renewable 

sources such as wind, hydro and solar. This means potential access to unlimited amounts, 

and we have far greater control over how and when this energy is generated and used.  

Significant energy savings can be gained by incorporating a heat pump with solar energy 

allowing customer to produce their own electricity to heat their home and hot water  

What Are the Benefits? 

Save Money 

There is a finite amount of gas in the world and prices can dramatically fluctuate , being 

impacted by factors outside of our control. Therefore, it is difficult to predict with any certainty 

what will happen to prices in the future. Electricity can be generated from renewable energy 

                                        ’                                                   

free. Therefore, heating homes using electricity offers a cheaper alternative to burning gas 

and other fossil fuels.  

Stay In Control 

Gas comes from locations around the world, and we rely on other countries to supply us with 

                                                                                   ’  

energy security, meaning it wishes to reduce reliance on other countries and generate more 

energy within the UK. 

 

Electricity can be easily generated within the UK, using both renewable and non-renewable 

                                                        ’                                

comfortable home, regardless of global events.  

How Does It Work? 

This innovative green homes finance solution will accelerate the deployment of heat pumps 

across the UK overcoming the largest barriers to entry for many homeowners.   
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Heat as a Service helps customers to save money and stay in control of how and when they 

heat their home by removing the upfront cost, instead paying only for the heat they need. 

This solution works in a similar way to car finance or a streaming service. Rather than paying 

                               ’             fordable monthly payment that covers both the 

cost of the heat pump and the heat that has been used. At the end of the agreement, you 

can choose to either buy your heat pump by making a balloon payment or go onto another 

contract with a new heat pump installed free of charge. 

 

With approval from the relevant regulatory bodies, we propose the following customer 

journey which has been tested with our case study completed during Heat Pump Ready 

Phase 2.  

 

Why is Heat as a Service Needed?  
 

When you think of homes with heat pumps, you might think of large, detached properties in 

the countryside. However, while historically this has been the type of property most likely to 

use heat pump technology, this has nothing to do with these homes being the most suitable. 

 

Heat pumps can reduce both the energy bills and carbon footprint of all types of properties 

                                                                          ’                   

common myths surrounding heat pump installation and usage, where they’              

and whether they are correct. 

 

Heat Pumps Are Expensive 

 

Before 1st April 2022, the only financial incentive available for installing a heat pump was the 

Renewable Heat Incentive (RHI). The RHI calculated the amount of funding a homeowner 

would receive from the space and water heating requirements shown on the Energy 

Performance Certificate (EPC) and then calculated how much of this energy would be 

classed as renewable following the installation of a heat pump. 

 

The higher the energy usage, the more money the homeowner would receive. This 

incentivised the owners of larger, older and less energy-efficient properties to sign up for 

RHI, as they had more to gain compared to the owners of smaller, newer, and well-insulated 

homes. Heat Pumps also appealed to the owners of older, poorly insulated properties who 

previously relied on oil or LPG central heating, as this costs approximately 30% more than 

gas, and therefore switching to a heat pump could represent a significant cost saving. 

 

Due to the RHI payments being made quarterly over seven years, the customer still had to 

pay for the heat pump and all the associated costs upfront. These factors led to more heat 

pumps being purchased by wealthy homeowners who lived in large, old properties in rural 

locations. This has created the impression that heat pump technology is only for the affluent, 

which is far from being the case. 

 

The Boiler Upgrade Scheme was launched on 1st April 2022 and, alongside Heat Pump 

Ready, aims to make heat pump technology accessible to everyone. The £5,000 upfront 

payment towards costs and installation means that everyone receives the same incentive 
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regardless of the size of their home. This presents an exciting opportunity for those in 

smaller, more energy-efficient homes who will incur lower purchase and installation costs. 

These homeowners could be left with only £2,000 - £3,000 to pay, comparable to the cost of 

a new gas boiler. 

 

Having A Heat Pump Installed Will Be Inconvenient 

 

Under the old RHI scheme, higher incentives were paid to those who opted for a heat pump 

with a higher Seasonal Coefficient of Performance (SCOP) value. The SCOP value 

measures a heat pump's efficiency while considering the changes in the temperature outside 

over the course of a year. For example, a heat pump that uses 5,000kWh of electricity to 

generate 20,000kWh of heat over a year would have a SCOP of 4. (20,000 / 5,000 = 4) 

 

This led to homeowners favouring high-efficiency heat pumps with lower operating (flow) 

temperatures, which were ’                                              

 

Larger, older and less energy-efficient properties often had very old heating systems, which 

required significant upgrades to operate at these lower flow temperatures.  

 

This work often involved raising floorboards, installing new pipework, and fitting larger 

radiators. Customers who may have been able to afford the installation and receive 

significant savings often decided against a heat pump due to the inconvenience that the 

installation would involve. This led to the technology's reputation for needing costly and 

inconvenient installation work.  

 

Newer, more energy-efficient properties are likely to require minimal upgrade work to get 

     ‘               ’                                                   with minimal 

inconvenience to the homeowner and at a much lower cost.  

 

              ’       in Winter 

Heat pumps work in temperatures as low as -20°C and are popular in countries such as 

Norway, Sweden, and Finland, where winters much colder than the UK are typical. With this 

being the case, why do we often hear of people in the UK having heat pump installations that 

do not work in winter?  

 

Did you know the colder it is outside, the bigger your boiler needs to be to keep your home 

warm and cosy? The term "bigger" refers to the kilowatt (kW) capacity of the boiler or heat 

pump, just like a car engine the bigger the engine, the more powerful the car. The bigger the 

heat pump's kilowatt capacity, the more powerful it is.  

 

                               “           ”                                             

that the heat pump is not big enough to meet the heating demand of the property in the 

winter months.  

 

Larger, older and less energy-efficient properties proved more difficult to accurately design 

the heat pump size as it was more difficult to assess their energy efficiency and insulation 

                                                                             ’                  

to provide the required heat level in the colder months.  
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With the Heatio Smart Energy Monitoring System, it is now possible to precisely calculate 

the size of the heat pump you need and how much you will save.  

 

Heat Pumps Cost a Fortune to Run 

Larger, older and less energy-efficient properties proved more difficult to design accurately. 

This often resulted in the heat pump using more electricity than expected. This is because 

the heat pump had to work harder to heat the home to the required temperature increasing 

the running costs to the homeowner.  

 

We often hear the answer: "Why don't we just fit a larger heat pump". This can also have a 

negative impact on the running costs of a system as an oversized heat pump can result in 

more power being needed to power it, increasing the running costs. Oversizing a heat pump 

would be the equivalent of driving a lorry to pick up a loaf of bread from your local 

supermarket, while under sizing would be the equivalent of crawling on your hands and 

knees to the shop. One uses far too much energy to get going, and the other requires a 

huge amount of energy over a longer period to achieve the same result.  

 

The only way to avoid high running costs is to accurately design the heat pump size, 

resulting in accurate energy usage predictions and happy customers and more confidence in 

the technology.  

 

Getting an in-depth home energy assessment from Heatio or installing one of our Smart 

Energy Monitoring Systems will ensure that your heat pump accurately meets your home's 

needs. You can find out more by joining our free Heatio Energy Challenge Group. 

 

Heat Pumps Place Extra Pressure on The National Grid 

The introduction of the Boiler Upgrade Scheme, Heat Pump Ready, and Heat as a Service 

have made heat pumps a viable option for most UK households.  They are expected to 

become especially popular with those in newer houses, usually close together in built-up 

urban areas. 

 

High-density heat pump installations combined with more people having electric vehicles, 

solar and battery storage will put extra pressure on the National Grid. This pressure can be 

reduced by running heat pumps at off-peak times, allowing homeowners on smart tariffs to 

benefit from lower energy costs. 

 

Work is underway to improve the National Grid, ensuring plenty of electricity will be available 

for everyone as we reach the target of Net Zero by 2050.  

Heat as a Service Customer Journey 

So, what does this mean for heat pumps in the future?  

 

In summary, it is fair to say that how the Renewable Heat Incentive funding worked led to 

larger, older and less energy-efficient properties being its main market. The properties 

required significant upgrade works to become heat pump ready, resulting in high-cost 

installations. Due to the age of the properties, it was difficult in many cases to predict the 
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insulation and energy efficiency resulting in incorrectly sized heat pumps being installed and 

systems not meeting the heating demands of the property in winter and higher than 

forecasted running costs for the customer.  

 

Going forward under the new schemes and innovative heat pump funding methods, newer, 

more energy-efficient properties will receive greater incentives than ever. They will require 

significantly fewer upgrades to the heating system, and with advances in technology and 

awareness, we are better than ever at sizing and specifying heat pump systems. The result 

will be more successful heat pump installations in more homes with greater confidence in the 

technology across installers and homeowners.  

 

With this in mind we have taken our proposed approach to the Heatio Energy Challenge 

Group and completed the first commercial delivery of Heat as a Service to the 

domestic market in the UK.  

 

We have outlined below the journey the customer went on with Heatio and propose we move 

forward with similar installation under phase 2 of the Heat Pump Ready programme.  

 

1. We received an enquiry through our website from a customer who was considering a heat 

pump but the quotes they had received ranged from £5,000 - £9,000 once the £5000 grant 

from the Boiler Upgrade Scheme (BUS) has been applied. The customer has been quoted 

for a complete system upgrade which required 70% of the radiators within the property to be 

upgraded increasing the size and an area within the property to be converted to 

accommodate a 210 ltr hot water cylinder.  

2. The inconvenience of the installation coupled with cost left the customer feeling the only 

option was to remain with the gas combination boiler.  

3. We completed a Virtual Assessment with the customer during which we discussed the option 

of a high temperature hybrid installation under our heat as a service plan. The benefit of this 

approach would be no upgrades to the existing radiator system and no requirement for hot 

water cylinder with the customer continuing to utilise the existing boiler for all domestic hot 

water requirements.
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4. Following the virtual visit the customer agreed with the above approach and downloaded the Hildebrand Bright Smart Meter App to be able to 

see their current and historical energy consumption and spend and share this data with Heatio to deliver an accurate Heat Pump Ready model. 

Hildebrand are involved in Heat Pump Ready Stream 2 aiming to deliver greater accuracy in Heat pump System performance. 



 

143 
 

5. Within 48 hours of receiving the original enquiry we were able to combine the customer Smart Meter with regional weather and solar irradiance 

data to produce a heat pump ready model for the customer. During the discussions with the customer, we agreed on a design flow temperature 

of 65 Degrees C and that we would switch space heating load from the heat pump to the boiler when the ambient air temperature dropped 

below 3 degrees C. 
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6. The customer at this stage made the initial rental deposit of £1000 to secure the installation 

date and we moved to the installation assessment. During the assessment we identified and 

agreed on the location of the heat pump, proposed route for the pipework and the location of 

the pump and metering equipment. All components were to be located within a standard 600 

x 600 cupboard space below the boiler. During the visit the customer raised concerns 

relating to how the heat pump may look in the proposed location. To address these 

concerns, we created the below in position renders to ensure the customer was comfortable 

with the location.  
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7. During the installation assessment we also completed the necessary room by room heat loss assessment to obtain the optimum flow 

temperature of the system to understand which, if any, radiators would need to be upgraded. At a Design Flow Temperature of 65 Degrees C 

and an outside air temperature of -2.2 Degrees C it was established that no radiators would need to be upgraded at this time. Combined with 

the Heat Pump Ready report we were able to identify the priority order of radiator upgrades for the customer to reduce the flow temperature 

over time through periodic upgrades as and when the funds become available. The customer was made aware of the benefits this can bring 

and understood how this will improve efficiency and reduce energy costs.  
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8. During the installation assessment we also installed a temporary temperature sensor within the property to obtain the necessary information to 

complete Heat Transfer Coefficient (HTC) calculations in association with Build Test Solutions. This method is being trialled as an alternative 

method to provide a greater accuracy of sizing and specifying heat pump systems under Stream 2 of Heat Pump Ready Programme
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9. Once the position was confirmed and the installation costs gathered the customer was 

presented with three Heat as a Service options. A full breakdown of the project costs can be 

found within the Heat Pump Ready Design Review Supporting Evidence Document.  
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10. The customer was keen to understand more about the Flexi Heat Plan which allows Heatio 

to connect heat pumps funded under this innovative package to our energy optimisation 

portfolio, giving customers the potential to earn up to £6 per kwh for 'turning down' in Flexible 

Demand trials. We explained to the customer that energy networks are highly complex, and 

incredibly delicate. 

 

For the grid to achieve optimum performance it must remain balanced. This requires supply 

(generation entering the grid) and demand (power being taken out) to align with each other. 

The challenges around this vary dramatically due to the way in which people heat their 

homes and the seasonal variations in external air temperatures and large-scale renewable 

energy. For example, large amounts of solar generation in summer and during the middle of 

the day when many homeowners are out of the house and have little need for this electricity.  

 

To avoid this, the grid needs consumers to be flexible with their energy consumption 

allowing for technology and devices within the home to turn energy generation up and down 

in line with demand. This solution has been active in the commercial energy markets for 

years, although typically linked to fossil fuel generating stations being turned on when the 

country is using more energy. 

 

The cost of balancing the grid can be expensive.  In 2021 the cost of balancing reached 

£2.7bn, and is set to exceed that figure in 2022. These costs are one of the contributing 

factors to the standing charges homeowners pay, and in 2021 contributed roughly £30 to 

each household's bill. 

 

We explained to the customer that as we grow and more distributed energy resources such 

as heat pumps and energy storage (such as heat and solar batteries) are added to our 

network we will have the ability to shift larger demands and generate regular income for our 

customer through grid service.  

 

The customer chose to move forward with our flexi heat tariff benefiting initially from the 

lower pence per kWh of heat and future opportunities to receive income from grid service.  

 



 

149 
 

11. From enquiry to installation this journey took 28 days (4 Weeks) reduced from the industry average of 6-8 weeks. The main reduction came 

from the lack of DNO approval required with Heatio selecting an ENA Connect & Notify approved Heat Pump. We have listed below further 

process improvements which we would look to bring forward under Phase 2 of Heat Pump Ready to service the distressed boiler market with a 

replacement Hybrid System within 48 hours.  

a. Increased roll out of our Smart Home Energy Monitoring Solution to capture customer earlier in the process to identify heat loss 

and HTC calculation under the banner of energy saving advice  

b. Early-stage discussions around getting the home heat pump ready  

c. Hold Stock of HT Heat Pumps and ancillary components in the Target Locations 

d. Implement a retainer solution to have installation engineers on standby in target locations to enable quick reaction to 

breakdowns during likely seasonal breakdown periods.  
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4. Next Steps 
 

● Development of our Smart Home Energy Modelling Platform to offer consumer free tailored 

energy saving advice engaging with customers earlier in the decision-making process.  

● Using the Smart Home Energy Modelling with a wider energy saving message begin to 

identify targeted and interested homeowners at a regional level offering in home energy 

assessment capturing the required information for an installation assessment and drone 

surveys reducing the cost through economies of scale in regional areas.  

● Utilising the assessment and data to deliver targeted installation campaigns in regions over a 

specific time frame to reduce capital cost through a high-density delivery programme.  

○ Complete Market Research to identify the demographic of customers who are likely 

to engage with the heat as a service proposition. This demographic is likely to be 

different to that of the current heat pump customer profiles with HaaS customer being 

more open to a usership model and having fewer financial resources to invest in the 

technology. From the current market research, we have found that HaaS customer 

are often young families, concerned about rising energy costs and the impact on the 

climate with some disposable income but lacking or not willing to tie up savings in 

renewable heat technologies.  

○ Identify regions within the target locations with the highest density of target HaaS 

customer demographics.  

○ Engage with customer within these regions to offer a no obligation energy saving 

advice service aimed delivering a tailored approach to energy saving improvements 

and the journey to their homes becoming heat pump ready.  
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Appendix 12. Heatio design modelling and HaaS proposition 
modelling 

 

Heatio modelling 

data_design review and HaaS v1.xlsx
 


