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Executive Summary

Energise Grimsby: Solar Streets is a partnership between East Marsh United (EMU),
Ashden Climate Solutions, Create Streets and the University of York.

This project is seeking to develop a viable and scalable business model to both share
solar surpluses from the redeveloped Ice Factory on the Grimsby Docks and install
solar and batteries at no up-front cost to low income, terraced homes, including
those in the private rented sector (PRS) in the East Marsh area of Grimsby.

This Feasibility Study, funded through the Energy Industry Voluntary Redress
Scheme, assessed the technical, legal, financial and social viability of alternative
delivery models for reducing energy poverty through solar photovoltaics and
battery storage in the East Marsh of Grimsby.

The Study assessed the feasibility of the following four families of solutions:

Scaling individual solar and batteries

Behind the meter microgrid and collective battery

Local energy club (in front of meter) and collective battery
Portable solar and battery

NN

The microgrid option (2) was discounted at an early stage in the study as it was found
to not be technically feasible due to significant challenges in terms of legal and
ownership arrangements. The remaining three families were evaluated in detail
through tech-economic modelling and resident engagement, testing eleven discrete
options in total. The analysis adopts a social and economic lens, focusing on how
effectively different options lift households out of fuel poverty, how quickly benefits
can be delivered, how East Marsh residents currently experience energy, and how
scalable and deliverable each approach is in practice.

Key findings

Solar led interventions were found to be significantly more cost effective than cash
transfers or deep retrofit when assessed against the metric of pounds spent per
household lifted out of fuel poverty over 20 years. However, no single model can
reach all households in a mixed tenure area such as the East Marsh. Differences in
landlord engagement, roof suitability and outdoor space require a portfolio
approach and crucially this must be done through a trusted local intermediary. We
found trust to be critical in these communities that have been repeatedly let down



by institutions. Our research highlights the essential role of community ‘anchor
institutions’ such as East Marsh United (EMU). Evidence from similar initiatives and
this project, show that participation rates are significantly higher when schemes are
delivered through trusted local organisations, without which even technically sound
interventions struggle to reach scale.

Three solution types have been identified as most suitable to be taken forward for
testing:

1. Scaling individual solar and batteries - Option 3c) Individual Solar (3.7kW) +
Battery + Appliance Bundle

This option delivered the strongest overall performance among the fixed rooftop
solutions assessed and is suitable in situations where the landlord can provide
permission for the installation. The addition of the appliance bundle, materially
improved both bill savings and household engagement by increasing usable self-
consumption and reducing gas reliance.

2. Portable solar and battery solutions - Option 4a) 880W solar mounted on secure
storage solution

This option performed best amongst the portable solutions, balancing practicality
and savings. Portable solar and battery solutions have the advantage that they are
relatively low cost and can be deployed and paired with home appliances without
the landlord’s involvement. This may be crucial in developing inclusive and flexible
solutions for the East Marsh households. From our initial assessment we believe that
a system fixed to an outdoor secure storage unit, paired with an appliance bundle is
likely to be effective.

3. Local energy club (in front of meter) and collective battery - Option 5a: Energy
Credit Fund (via forgone PPA revenues) and Option 5b: Energy Local Time-of-Use
tariff model

In our examination of the potential of solar sharing solutions, we have been
investigating the option of simply pooling surplus export income from the Ice
Factory, versus a more elaborate option of setting up an Energy Local club. At this
stage, both options are still in scope and we are examining the latter model and its
feasibility in more detail with Energy Local. In addition, we have been in dialogue
with Grimsby Community Energy and local schools about selling their surplus solar
generation into an Energy Local model, should be one set up.



Conclusion

This Feasibility Study confirms that solar can operate as a cost-effective social
intervention in low- income households when delivered at no upfront cost to
residents. In the next phase, the project will develop detailed business models' and
seek additional funding for and subsequently undertake testing of the three families
of solutions - rooftop solar and batteries, portable solar and batteries and solar
gifting mechanisms.

! Funded through the Energy Industry Voluntary Redress Scheme
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1. Problem statement

For millions of UK households, the energy crisis is not over.In 2023 7.8 million people
had to borrow money to cover energy bills and over 1_million children live in
households rationing heating and hot water. 5,000+ people in the UK died last winter
because they lived in cold homes. At the same time, the UK is hotbed of energy
innovation, ranked 4™ in the world; but much of that innovation fails to benefit low
income households. Innovative energy tariffs and services are seen as risky by those
with lower incomes and technologies like solar, electric vehicles and batteries are
beyond the reach of many. Recent evidence shows that, without intervention, the
benefits of ‘net zero’ and a clean energy transition will be captured by higher income
communities, with the current landscape of energy innovation favouring highly
educated homeowners.

Grimsby and the East Marsh

Grimsby is one of the most deprived towns in
the UK. Over 20% of households live in fuel
poverty with the Dudley North and Great
Grimsby constituency in the top 10% of UK
constituencies for fuel poverty. Northeast
Lincolnshire (NEL) has a high proportion of
adults  without qualifications  (12.2%
compared to a national average of 6.6%) and
a significantly higher rate of adults claiming
Universal Credit for 3 years or over - 8.4% Figurel Home at the corner of Tunnard and Rutland Street
in NEL compared to 4.9% across England.

Grimsby’s East Marsh is one of the most deprived inner-urban wards within NEL,
characterised by an ageing and inefficient housing stock and significant socio-
economic vulnerability. Much of the area consists of grid-pattern terraces built in the
early 1900s, with very low property values typically ranging from £25,000 to
£55,000. Energy efficiency is poor: only around 13 per cent of properties achieve an
Energy Performance Certificate (EPC) rating of C', and across the ward approximately
43 per cent of homes are classified as “non-decent.!


https://www.citizensadvice.org.uk/about-us/our-work/policy/policy-research-topics/energy-policy-research-and-consultation-responses/energy-policy-research/winter-warning-the-urgent-case-for-energy-bill-support-this-winter/
https://www.citizensadvice.org.uk/about-us/our-work/policy/policy-research-topics/energy-policy-research-and-consultation-responses/energy-policy-research/winter-warning-the-urgent-case-for-energy-bill-support-this-winter/
https://www.endfuelpoverty.org.uk/almost-5000-excess-winter-deaths-caused-by-cold-homes-last-winter/
https://itif.org/publications/2021/10/18/2021-global-energy-innovation-index-national-contributions-global-clean/
https://www.citizensadvice.org.uk/Global/CitizensAdvice/Energy/Citizens%20Advice_Powering%20up%20participation_A%20guide%20to%20making%20smart%20energy%20technology%20more%20inclusive%20(1).pdf
https://www.citizensadvice.org.uk/Global/CitizensAdvice/Energy/Citizens%20Advice_Powering%20up%20participation_A%20guide%20to%20making%20smart%20energy%20technology%20more%20inclusive%20(1).pdf
https://www.nature.com/articles/s41560-021-00781-1
https://www.youngfoundation.org/our-work/publications/our-journey-to-net-zero/
https://www.nature.com/articles/s41560-021-00781-1
https://www.nature.com/articles/s41560-021-00781-1
https://data.cdrc.ac.uk/dataset/index-multiple-deprivation-imd
https://www.nea.org.uk/constituencies/great-grimsby/
https://www.nea.org.uk/constituencies/great-grimsby/
https://www.endfuelpoverty.org.uk/constituencies-with-highest-levels-of-fuel-poverty-revealed/
https://www.endfuelpoverty.org.uk/constituencies-with-highest-levels-of-fuel-poverty-revealed/
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.nelincs.gov.uk%2Fassets%2Fuploads%2F2024%2F02%2FSkills-Strategy-and-Action-Plan-2023.docx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.nelincs.gov.uk%2Fassets%2Fuploads%2F2024%2F02%2FSkills-Strategy-and-Action-Plan-2023.docx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.nelincs.gov.uk%2Fassets%2Fuploads%2F2024%2F02%2FSkills-Strategy-and-Action-Plan-2023.docx&wdOrigin=BROWSELINK

These housing conditions intersect with deep
social deprivation—the East Marsh ranks the 25th
most deprived out of 32,844 wards in England
(Figure 3), with a population of around 11,000
people, and an average household income of
roughly £22,200 per year. Around 75% of homes
are privately rented, often owned by absentee
landlords, limiting residents’ ability to invest in
energy improvements. Literacy levels, including
digital literacy, are below national averages,
poverty is widespread, and many households rely
on PIP and other benefits. A high proportion of
residents use pre-payment meters and top up in
local shops rather than digitally, while local
organisations report widespread energy debt and
disengagement from suppliers, with many Figure2 Abandoned home on Rﬁtland Streét
residents simply not paying.
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Figure 3 The area around Rutland Street is among the most deprived neighbourhoods in the country, based on the
indices of multiple deprivation (IMD)




An unjust transition?

Rooftop solar and battery storage could be transformational for low-income
communities such as Grimsby’s East Marsh, potentially saving households over £600
per year. However, current models for the delivery of solar and battery storage rely
on an individualised ‘house by house’ solution, and significant up-front investment for
the property owner. This has meant that the residents of the East Marsh are unable
to adopt these solutions at any significant scale, despite solar and battery storage
costs having plummeted over the last decade.

Nationwide surveys such as
Understanding Society", the British
Social Attitudes Survey™ and More in
Common consistently find that trust in
central government, local councils, and
public institutions is significantly lower
among households with low incomes,
high benefit reliance, insecure private
renting, and low  educational
attainment—all of which are highly
concentrated in the East Marsh. These
regional disparities are demonstrated
by research from the Young

10 (Most ready)
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(Least ready)

Foundation (Figure 4), ShOWing low- Figure4 Heat map of England's Lower Super Output Area (LSOA)
income areas in the East of England "readiness for net zero". Source: Young Foundation

are among the “least ready” for the Net Zero Transition, graded across a range of
structural, individual agency and place-based factors.

Indeed, recent failures of government insulation schemes are likely to compound
these problems. A recent National Audit Office (NAO) report revealed that 98% of
external wall insulation (EWI) installations and 29% of internal wall insulation (IWI)
installations under round four of the Energy Companies Obligation (EC0O4) (and GBIS)
failed - due to poor installation, leading to damp, mould, and health risks - with weak
oversight and fraud cited as key reasons.

In this context of low trust and failing public programmes, participation in energy
schemes—such as rooftop solar—may be constrained. While such interventions can
deliver substantial social, health, and affordability benefits, their adoption may be
limited if households do not trust the scheme or the process by which the outreach
and installation occur. This suggests significant work is needed to build trust and
improve delivery of energy programmes within communities like the East Marsh.


https://www.nao.org.uk/press-releases/weak-controls-and-oversight-blamed-for-faulty-home-installations-under-energy-efficiency-scheme/

2. Energise Grimsby Solar Streets: Aims and
outcomes

Low-income communities like the East Marsh could significantly benefit from solar
and batteries, but financial and trust barriers must be overcome. Moreover, the offer
must be a model with zero risk for the household and quaranteed bill savings. We
believe a new approach is therefore needed, where solar and storage is gifted to
communities to kick start their regeneration and journey towards net zero. By
providing solar and batteries for no up-front cost to deprived communities, we can
gain their trust and directly improve their economic circumstances - solar can then
be the ‘gateway’ for deeper interventions.

Our project aims for this phase can therefore be summarised as:

To develop a viable and scalable business model(s) to enable low-income
communities including private rented sector (PRS) houses to benefit from solar.

We set out to achieve this via three routes - the gifting of solar from large
commercial PV arrays and direct installation of rooftop solar and batteries on
homes, or via off grid solutions, crucially at no upfront cost to those communities.

Project outcomes

The project has three expected outcomes. This Feasibility Study is focussed on
Outcome 1, in bold below. Outcomes 2 and 3 relate to subsequent phases:
1. Develop scalable business model for low income and PRS households to
benefit from solar, through
i) gifting of solar from large commercial PV arrays or
i) direct installation of rooftop solar and batteries on their homes
2. Directly reduce the energy bills of 250+ households in Grimsby’s East Marsh

3. Build confidence for the net-zero transition in low-income communities in
Grimsby’s East Marsh



The role of East Marsh United

Energise Grimsby: Solar Streets is a partnership between East Marsh United (EMU),
Ashden Climate Solutions, Create Streets and the University of York.

Local community-led organisation East Marsh United (EMU) was established to
represent residents’ interests and improve social, economic, and environmental
outcomes in one of the most deprived areas in England. Rooted in local activism and
lived experience, EMU works to amplify residents’ voices, build trust, and influence
decisions that affect the neighbourhood, particularly where communities have
historically felt marginalised or overlooked by public institutions.

Figure 5 EMU Founder and Director Billy Dasein

In this project EMU are acting as a local anchor organisation, bringing together
residents, voluntary groups, local authorities, academics, and delivery partners
around practical initiatives. Its work has spanned issues such as fuel poverty, housing
conditions, community energy, health and wellbeing, and neighbourhood
regeneration. The organisation is especially valued for its deep local knowledge and
trusted relationships with residents, including those facing high energy debt, insecure
private renting, and low engagement with formal systems. In Energise Grimsby, East
Marsh United plays a critical role in outreach, co-design, and community engagement,
helping ensure that interventions are shaped by local needs and are accessible to
households that might otherwise be excluded.

3.Data & methodology

This feasibility study aims to examine scalable business models for low income and
PRS households to benefit from solar power. This study is based on the principle that



- as one of the lowest income neighbourhoods in the country - any model must come
at no up-front cost and have minimal liabilities for the household’s going forwards.

This analysis builds on academic research by the two lead authors examining business
models for local energy systems (Hall and Roelich 2016)" and rooftop solar (Brown et
al., 2019'"; Hall et al., 2019""). In addition, our approach to understanding the lived
experience and challenges of integrating retrofit and energy interventions in the
‘lifeworlds’ of households is informed by our research on the ‘relational sociology of
energy’ (Hall et al., 2021%; Middlemiss et al., 2024*; Brown et al., 2025%).

To meet our aims and objectives we adopted two main methods:

1. Community and stakeholder engagement, including a business model
workshop with sector experts, informal engagement at Freeman Street
Market, in-depth semi-structured interviews with East Marsh residents, and
observation of community energy events

2. Techno-economic analysis based on market research of the options for solar
and battery storage solutions

Below we briefly outline the each of these methods in turn.

Community and stakeholder engagement

During the initial phase of the project, the project team delivered three engagement
activities, aiming to respectively: 1. Explore the technical and practical feasibility of
the proposed business models with expert stakeholders; 2. Test some of the initial
concepts with residents in an informal setting; 3. Undertake a deeper engagement on
specific solutions.

Engagement 1 - Business Models Stakeholder Workshop: September 2025

The first workshop brought together experts on local energy models from the Ashden
Award Alumni, community groups, academics, and practitioners to explore viable
business models. The discussion centred on how we might deliver rooftop solar and
battery storage at no upfront cost to low-income terraced homes in East Marsh,
Grimsby, alongside sharing surplus solar from the redeveloped Ice Factory on the
docks. Through short case-study inputs from existing community energy models and
structured discussion of technical and funding options, the session helped to identify
scalable, practical approaches suited to privately rented and fuel-poor households.?

2We did not gather primary data in this session and instead used it to shape the direction of quantitative
analysis



Engagement 2 - Community engagement at Freeman Street Market: October
2025

The project team joined East Marsh United for a ‘Talking Tuesday’ at Freeman Street
Market, an open session for residents of the area. 6 participants joined the session
sharing their own experiences of energy use and bills, as well as wider energy
challenges faced by people in the area. This work was undertaken under Ethical
Guidelines by the University of York to gather direct participant data.
DEGERC/RES/17072025/1.

Engagement 3 - Interviews with East Marsh residents: November 2025 - March
2026

We undertook 10x deep semi-structured interviews with East Marsh residents,
covering their wider experiences of living in the area, housing condition and tenure,
relationships and uses of energy, and their responsiveness to different clean energy
options. Direct quotes are taken from these interviews and qualitative feedback from
the Freeman Street engagement is represented as verbatim reflections from the
researcher and project team. This work was undertaken under Ethical Guidelines by
the University of York to gather direct participant data. DEGERC/RES/17072025/1.

Engagement 4 - Energy Play Day on the East Marsh - January 2026

An ‘Energy Play Day’ was organised by EMU with the National Retrofit Hub and
findings from this day were drawn upon from secondary reflections of the project
delivery team. The Energy Play Day consisted of an open house on Rutland Street on
the East Marsh where different activities highlighted opportunities to reduce cold
homes, damp and mould, gain energy advice and experience different appliances in
thermal comfort and electric cooking.

Engagement 5 -Survey of Rutland Street Residents, November 2025- January
2026

In partnership with North East Lincolnshire Council a survey was circulated to all
Rutland Street residents to gauge their interest in having solar panels and/or
batteries installed on their properties. 84 residents responded, of which 69 (82%)
were interested in principle.

Techno-economic analysis

Techno-economic analysis assesses the costs and benefits of alternative solutions in
terms of their potential to save money on energy bills, the up-front investment
required and the general technical feasibility of the option. Our preferred metric for
this is: “Pounds spent per family out of fuel poverty for 20 years”, which aims to
capture the key relationship between the cost and fuel poverty benefits of each
proposal. This is based on the current average “fuel poverty gap” of £407¢,



representing the amount by which fuel costs would need to be reduced for a
household to not be considered fuel poor.

To compare our solar solutions to a counterfactual scenario, we have therefore used
a cash payment of £407 as a base case, assuming this was ongoing for 20 years. To
illustrate the scale of the impacts of the solar options, we have used Northeast
Lincolnshire Council’s (NELC) proposed £3m retrofit programme for Rutland Street
as a comparator throughout the report: e.q., how many solar systems can be bought for
£3m and how many households does this help. As a second base case scenario, we have
also assumed this £3m would be spent on 60 homes, costing £35,000 each, (with
programme management, administration and procurement costs making up the
difference to £3m).

Unfeasibility of exploring a microgrid at this stage

Following initial desk-based analysis, community consultation, and enquiries with
installers, it was determined that a multi-roof single battery and inverter “microgrid”
solution would not be viable without significant legal and administrative challenges.
Firstly, the community consultation and interviews with residents showed there are
often strained or absent communications with landlords on basic repairs, meaning
opening a conversion on an unfamiliar model was felt to be risky. In fact, the area is
set to introduce selective landlord licensing in 2026 given the scale of the wider
issues. Second when we approached local installers in well-established companies for
a quote for the work and/or a scheme design several did not engage, and one replied
saying they would not undertake the work to develop a quote due to the complexities
involved and the novel nature of the proposal. Third, our desk-based research found
no compatible models of shared infrastructure ownership within individual dwellings
across multiple ownership structures and tenancies. We have not discounted the role
of microgrids. In the future, if some of the other options we have investigated gain
traction, there may be enough local trust and institutional capability to gain realistic
quotes from suppliers and build on improved landlord tenant relations.

Working with the reality on the ground we did need to assess what was possible
outside of a positive relationship between landlords and tenants. We have
investigated standalone or “plug in solar” and battery solutions. These solutions were
seen as advantageous in situations where the landlord would not give permission for
a rooftop system. Consequently, we explored two base case options (1 & 2) and nine
solar options, grouped under three families: (3) Fixed rooftop solar and or battery
solutions; (4) Plug in solar and battery solutions; (5) Solar sharing solutions:



1. A

val

ir h transfer of £407 per r

2. A deep fabric retrofit costing £35.000
3. Fixed rooftop solar and or battery solutions

a. Individual rooftop solar only (2.8kW)
b. Individual rooftop solar (3.7kW) + Battery
c. Individual Solar + Battery + Appliance Bundle

d. Battery only

4. Plug in solar and battery solutions.

a. Portable batteries and 400W of foldable solar
b. Portable batteries and 400W of foldable solar + Appliance bundle

c. 800W mounted on secure storage solution.

5. Solar sharing solutions

a. Energy Local Time of Use (TOU) tariff

b. Gifting PPA revenues into an energy credit fund

Each option was evaluated on the key metrics outlined Table 1 below:

Table 1 Key metrics from techno-economic analysis - using option 1 cash payment example

£ spent
Cost . pe'r
) Number of ) Cumulative | family
N= Saving benefit )
systems to ) savings out of
systems per Ratio vs
end fuel over 20 fuel
for £3m | Home cash
poverty? avment years poverty
Option 1 pay for 20
years
£407
cash 368 £407 1 1 £8,140 £8,140
per year




4 Findings and Solar options evaluation

In the next section we summarise the findings from the three community engagement
activities, developing five ‘take-home’ messages that shape our recommendations for
pursuing a broader range of options than straight funded rooftop installations:

Community and stakeholder engagement

“We can put energy skills into a trusted organisation easier than we can put
trust into an energy organisation.” Energise Grimsby Lead Researcher

1. Inlow-income mixed tenure areas providing multiple options - including

basic repairs that do not need building owner approval - are essential.

East Marsh is a mixed tenure area with a high prevalence of private landlords and
variable quality housing. Many who we spoke to were now East Marsh United
tenants who told us their experience in previous tenancies was very poor:

“The one | was in there was damp everywhere, mould ... there was no skirting
boards, the landlord didn’t want to do anything, it was affecting my daughter’s
health at the time [...]. This house (EMU managed) ... everything was all brand
new, kitchen bathroom freshly painted and obviously the landlords did stuff
when | needed it done” Source: East Marsh Grimsby Resident 2025. y“When it
was with a friendly landlord whatever needed doing got done straight away, and
then when it went with an estate agent basic repairs didn’t get done, the only
thing | got out of them was ‘we cant get hold of the landlord’ and the landlord
was saying if you want it repaired pay for it yourself.” Source: East Marsh
Grimsby Resident, 2025y“In the first 18 months, we had five different owners of
the house, and | came home one day, | literally left the house to go pick up my
youngest daughter from school, came home so | was out the house probably 20
minutes and there was an auction sign that had been hammered into my fence,
and | just broke down and | thought | can’t do this anymore” Source: East Marsh
Grimsby Resident, 2026. yWe were informed of multiple instances of insecure
tenure, being unable to reach landlords and fears of eviction. There is a high
incidence of private tenancy in the East Marsh and, notwithstanding a
selective licensing trial beginning in 2026, we expect these issues to remain
critical enablers or disablers of many residents’ ability to benefit from clean
energy. This is why we have pursued more than rooftop solar. yPeople’s
needs and experiences are diverse, they change over time and people are
in and out of energy poverty, in and out of eligibility for different schemes.
yin the engagement in Freeman Street Market, we heard about multiple
instances of people being unaware of the government support available,



assuming landlords were responsible for choice of energy provider and that
people were unable to share the up-front costs of any new offer.yy“When we
discussed tariffs there was a lack of awareness in the room that switching
supplier was an option, with one participant talking about “building up loyalty”.
When questioned, they meant as much that the supplier now knew their
consumption and was less likely to hike prices. One participant said their
supplier had sent them a letter saying they were “not allowed” to switch to
another supplier, they had not gone any further with it after that. All participants
felt switching could be risky for them.”y

Reflections from workshop verbatim

“When discussing the grants that people could get, none had applied for any,
assuming they were not eligible or that the landlord would not want to. There
was no knowledge of any insulation schemes, or any government help being
available to them.”

“When we spoke about solar, we discussed how much you could expect to save
with a small system. All participants were very clear that there is no capacity in
the area for anyone to bear any upfront costs of anything and that any promised
savings would have to be guaranteed.”

Researcher Diary from Talking Tuesday 2025

The solutions we design must include ongoing support for residents to understand
and optimise any new material technologies available, and this is only possible
through trusted local intermediaries who do not need to be energy experts.

2. Atrusted local intermediary is essential to engagement regardless of the
technical benefit on offer.

Feedback from East Marsh United staff on the successful engagements with residents
they have undertaken in the past, highlighted the need for low pressure social
engagements to enable deeper conversations about specific topics like energy or
community safety.

In the Talking Tuesday engagement there was a key moment when the participants
finally understood the options being discussed were being delivered by a trusted
intermediary (EMU). Our researcher recorded: “The responses to the different energy
options was cautious, however when one of the facilitators made clear this was
something that would be managed by East Marsh United the whole room changed. “If



[EMU] is doing it | will”-the trust this group had in EMU immediately shifted the
discussion to how this might be made to work as opposed to what this was.”
Researcher Diary from Talking Tuesday 2025

“They [EMU] are the best support | have ever had in housing, I've had my own
places since a young age when | become a tenant, they was great support with
bills ext... (sic)” Source: East Marsh Grimsby Resident, 2025

The Energy Play Day showed the level of trust needed to engage people in
conversations on energy. The reflections from the delivery staff and attendees on the
day foregrounded how important it was that the energy interventions were shown on
a house like theirs, on a street like theirs, and in fact most of the attendees did reside
on Rutland Street.

Across the resident interviews the trust that has been built by the wider community
development work of East Marsh United, showed the importance of centring an
organisation that local people knew would act in their best interests. Therefore,
messages that came from EMU staff were listened to, and ‘heard’ regardless of
whether they were about housing, energy or wider neighbourhood events.

3. Smart tariffs are already changing behaviour and helping people save

money - broadening engagement is critical.

While some residents are already pursuing smart tariffs and optimising their energy
use, others on the same street are unaware they have the legal right to switch supplier
and do not know there is support available to manage energy switching, debt advice
or state support.

“Octopus is actually really, really good because they also send emails when they are
offering free energy so they will tell you it’s going to be between 1and 2pm on
Sunday whatever date and you know you can get your hoover out get the dryer on,
get the washing machine on, you can light your house up like Blackpool
illuminations and it’s not going to cost you nothing between one and two in the
afternoon and it’s not obscure times like midnight and 2am you know it’s an
appropriate time when you’re actually probably going to be there with your family.”
Source: East Marsh Grimsby Resident 2026.

“I switched to Tomato Energy because it was such a cheap deal, | got, it was
between like 1and 6 [morning] | paid like five point something pence per kilowatt on
electric and then between six and eight half eight [morning] it used to go back up to
21p and then between half eight and eleven it would go to 15p and then after half



eleven it would go back up to twenty something 26p. On the Tomato energy one |
would do my washing early hours of the morning when it was cheaper.” Source: East
Marsh Grimsby Resident 2025.

This is why a technology only solution will not work in isolation and needs enabling
activity like peer learning to ensure everyone who does get access to clean energy is
supported not only to optimise self-consumption, but also to understand how self-
generation and storage will interact with their energy tariff. Some will only receive
this message from trusted local sources.

4. Community pride and safety are ‘top of mind’ issues which can enable

success rather than stall it.

From the Talking Tuesday engagement our researcher took away community safety
as a ‘top of mind’ concern “One participant recounted their young children seeing drug
gangs knife fighting in the street, how normal it was to see “spice” users “in a bad way”
locally, how she could not let her children play “in the front” because of street crime,
and how they have had to stop children playing in the garden they have because they
get yelled obscenities at by neighbours.” Researcher reflection 2025.

“..more around this area safety more than anything [tell me a bit about that?],
because obviously it is a little bit of a rough area, so obviously my children are
only young as it is so they wouldn’t be out and about as of yet, anyway, but |
don’t think | would feel safe to let them in a couple of years to just go out”
Source: East Marsh Grimsby Resident 2025.

At the same time there was a real sense of hope and community pride:

“I feel like | am back to my roots and this is where | want, | feel like | am always
drawn back here | love it, | love the people | have got the best neighbours. You
have no idea, my neighbours have been there for me in the most insane bad, bad
times [...] ours is awesome, we have got a good area” Source: East Marsh
Grimsby Resident 2025.

Conclusions

These data show a complex picture of a mixed tenure low-income area with a sense
of community pride, real world issues to address, and the potential to maximise the
social good clean energy could provide. However, to make sure benefits are felt
across the area, it is insufficient to roll out one type of technology and support to one
tenure type. A locally trusted intermediary organisation is needed to match different
clean energy solutions to different life stages, tenures, housing quality and energy
problems.



The conclusion from these data is that we can put energy skills into a trusted
organisation easier than we can put trust into an energy organisation, and this will
be critical for area-based delivery of clean energy solutions in places like the East
Marsh.

The next phase will need to assess how East Marsh residents experience the solar
solutions proposed in this project. This suggests further, sensitive community
engagement work will be needed during the hardware installation and operation
phase of the trial.

Techno-economic analysis

In the next section we evaluate the technoeconomic potential of nine solar solutions
aqgainst the two base case options, comprising eleven options in total. This includes
the basic economics of these options, discussion of their technical feasibility,
combined with insights from the social research and community engagement.

1. A direct cash transfer of £407 per year

This is our baseline counterfactual option, based on eliminating the fuel poverty gap
at today’s rate with a cash payment for 20 years. While other co-benefits may be
delivered, we aim to propose measures which beat the value for money of this option
in terms of pounds spent per family out of fuel poverty for 20 years

1 Assumes £407 annual payments for 20 years
1 Households precisely removed from “average” fuel poverty level

£ spent
Cost ) pe.r
) Number of . Cumulative | family
N= Saving benefit .
systems to ) savings out of
systems per ratio vs
end fuel over 20 fuel
for £3m | Home cash
poverty? avment years poverty
Option 1 pay for 20
years
£407
h
cas 368 | £407 1 1 £8,140 | £8,140
per
year




2. A deep fabric retrofit costing £35,000

This is the second counterfactual option and is
based on a deep fabric only retrofit of external
wall insulation, floor insulation, loft insulation,
new doors and windows, draft proofing and
ventilation measures. This is based on the
NELC proposals for deep fabric only retrofit of
~60 homes on Rutland Street. The costs of
fabric retrofit projects are highly uncertain,
with a range of factors and needs for enabling
works complicating any estimate of costs and
savings potential. A recent government
funded study the Demonstration of Energy
Efficiency Potential (DEEP) project, examined
the technical challenges and cost savings of
deep retrofitting 15 UK homes.x

Figure6 House 01BA which received a deep retrofit
in the DEEP study

While there is no directly equivalent house type in the DEEP study, “O1BA”xivin Figure
6 is likely the most comparable example to the terraced homes on the East Marsh.
01BA received a comprehensive retrofit of external wall, floor and loft insultation and
new windows. The total retrofit cost was £50,580 although the solid wall insulation
included a large gable end wall and almost £15,000 of enabling works which included
rebuilding an external garden wall. Based on the DEEP study we expect the retrofit of
the terraces on the East Marsh to have lower average costs, perhaps in the region of
£35,000 with around £450 of bill savings from reduced gas use.

1 Assume deep fabric retrofit costing £35,000 (wall insulation, floor insulation,
loft insulation, new doors and windows, draft proofing and ventilation
measures)

1 Assumes savings of £450 annually from gas bills

As shown in the table below, in terms of £s spent per family out of fuel poverty for 20
years, this approach compares poorly to direct cash transfers. However, if executed
well this approach could improve internal comfort, health and wellbeing of occupants,
significantly more than the solar options.

N= Saving Cost . £ spent
. Number of . Cumulative
Option 2 | systems | per <vstems to benefit savings per
for £3m | Home Y ratio vs g family




end fuel cash over 20 out of
poverty? payment years fuel
poverty
for 20
years
Deep
Fabric 60 £450 0.9 0.23 £9,000 £31,656
Retrofit
Pros
1 Improves thermal comfort
1 High annual savings of £450 / year
1 Households removed from “average” fuel poverty level
1 Savings and comfort benefits occur in winter
1 Measures may be long lasting beyond 20-year time horizon

9 Likely increase in property value

Cons

1 Highly disruptive to residents

1 Very low number of beneficiaries for £3m - 86 homes

91 Poor cost-benefit ratio vs cash (0.23), and therefore high cost of removing

households from fuel poverty

3. Fixed rooftop solar and or battery solutions

The following options are based on solar and battery systems that are fixed to the
home, requiring Microgeneration Certification Scheme (MCS) approval and the
consent and involvement of the landlord. MCS certification allows the tenant to
receive benefits from a smart export guarantee (SEG) which we model at 15p/kWh.
Here we also modelled the savings from both a south facing and east west homes:

1 Rutland street: east-west orientation - lower level of generation, although may

be better suited to morning and evening peak demand (Figure 7)

1 Tunnard street: south orientation - higher level of generation, although will be

in middle of day when demand tends to be lower




Figure7 Example rooftop solar with EastWest orientation on Rutland Street

a) Individual rooftop solar only (2.8kW)

We first modelled an individual 2.8kW solar only system costing £4,7503. The system
was shown to have al2.3-year average paybackand deliver £7.47 per weekin bill
savings. As shown belowthis option compares favourably to the previous two options in
terms of £s spent per family out of fuel poverty for 20 yearglowever, the financial
savings are lower than the fabric option.

£ spent
Cost . per
. Number of . Cumulative | family
N= Saving benefit .
systems to ) savings out of
systems per ratio vs
end fuel over 20 fuel
. for £3m | Home cash
Option poverty? avment years poverty
3a pay for 20
years
Individual
solar 632 £389 1.05 1.64 £7,772 £4,975
only
Pros

1 Lower disruption than deep retrofit
1 Low CAPEX

3Usinge U1 N WE¢ 2 RUNWNI 2t q ktbstpvitdaleulaibr@ celiidavib ¢stiorh il forq Y | LW

home onRutland street Assume 3 people in the house, one person at home during the day, normal
mains gas heatingand supported by PV solar and battery quotes from local companies which can be
found in Appendix A


https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpvfitcalculator.energysavingtrust.org.uk%2F&data=05%7C02%7CCatherine.True%40ashden.org%7Cd21e2cc5f72841ef057508de7aaf0301%7Cf2d83f9b40db4931a5e731a6094b382f%7C0%7C0%7C639083089260967493%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=bgEwOsPyoQe8hVX463gF%2BcfbaHK48oyyH3vTSfMmzAY%3D&reserved=0

1 Very high number of households are beneficiaries at 632
1 Higher cost benefit ratio vs cash payment 1.64, with £4,975 spent per family
out of fuel poverty for 20 years

1 Immediate financial benefit to household

Cons

= =4 =4 -4 A -

have to foot large bill in Winter.

1 Have we tested this out through resident interviews?

b) Individual rooftop solar (3.7kW) + Battery (5.18kWh)
Here we modelled a larger solar array (3.7kW) with greater levels of self-consumption
via an individual lithium-ion battery (5.18kWh). Based on firm quotes this system is
expected to cost in the region of £7,000 and deliver a 11.6-year average payback?,
with a £11.67 per week saving. Again, this option compares favourably to the two
baseline options in terms of £s spent per family out of fuel poverty for 20 years.
Moreover, here the savings are substantial.

Households not removed from “average” fuel poverty level
Requires landlord permission

Low level of self-consumption of solar
Only some households suitable

Roof repairs may be needed

No savings in Winter - household may spend any summer savings and still

£ spent
Cost ) per
) Number of ) Cumulative | family
N= Saving benefit )
systems to ) savings out of
systems per ratio vs
end fuel over 20 fuel
. for £3m | Home cash
Option poverty? years poverty
3b payment for 20
years
Individual
solar + 429 £607 0.67 1.73 £12,136 £4,695
battery
Pros
1 Lower disruption than deep retrofit
1 Medium CAPEX
1 Households removed from “average” fuel poverty level

4 See Appendix A for quotes provided by local companies.



1 Very high household savings

1 High number of households are beneficiaries at 429
91 Battery price arbitrage could deliver some summer savings if on a time of use

tariff

1 Immediate financial benefit to household

1 High-cost benefit ratio vs cash payment 1.73, with £4,695 spent per family
out of fuel poverty for 20 years

Cons

= =4 =4 48 A -

Requires landlord permission

Only some households suitable
Limited savings in Winter

Roof repairs may be needed

Fewer beneficiaries than solar alone
Challenges of locating batteries securely in homes

c) Individual Solar (3.7kW) + Battery (5.18kWh) + Appliance Bundle
In option 3c we modelled a solution with the same features as 3b but with the addition
of an appliance bundle costing ~£250 with an electric blanket, air fryer, dehumidifier
or drying rack (Figure 8). Note a dehumidifier is particularly needed on the East Marsh
given persistent damp and mould problems across the neighbourhood due to geology.
Alongside the additional amenity benefits of these appliances, they would also enable
greater self-consumption of the solar and reduced gas use. For a capital cost of
£7,250, this system would deliver a 10.9-year average payback and £12.82 per week
saving. This option has the highest savings per household of any considered, due to
the additional self-consumption and avoided gas use from the appliance bundle.

£ spent
Cost ) per
) Number of . Cumulative | family
N= Saving benefit .
systems to ) savings out of
systems per ratio vs
end fuel over 20 fuel
for £3m | Home cash
poverty? ¢ years poverty
Option 3c paymen for 20
years
Individual
lar +
sonar M4 | £667 0.61 1.84 £13,336 | £4,425
battery +

appliances
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- / LLIVEKIT Digital ¢ inshop
Extra Large Heated Dual Zone Oil Free Wessex Electrical
Electric Blanket Air Fryer 9L Large Dehumidifier 20L...
£39.99 £69.90 £159.98 & more prices

Figure8 Example appliance bundle

Pros
1 Lower disruption than deep retrofit
1 Medium CAPEX
1 Households removed from “average” fuel poverty level
1 Very high household savings
1 High number of households are beneficiaries at 414
1 Immediate financial benefit to household
91 Provides additional amenity benefits from appliance bundle
1 Maximises level of self-consumption of solar
1 Very high-cost benefit ratio vs cash payment 1.84, with £4,425 spent per
family out of fuel poverty for 20 years
Cons
1 Requires landlord permission
1 Only some households suitable
1 Roof repairs may be needed
1 Fewer beneficiaries
1 Challenges of locating batteries safely

d) Battery only (7kWh)

A final option is to install a battery only system. Such a system would deliver benefits
purely in terms of its ability to “arbitrage” electricity price differentials. This is based
on the idea that the battery could be charged during periods of low wholesale prices
and then discharged when the household has peak demand (usually in the evening).
Because the cost profile of the wholesale electricity market is increasingly volatile,
this approach tends to require the battery to be controlled by a third-party
aggregator, as the battery may also be discharged at periods of high prices to earn



revenues from the ancillary service markets. When multiple small batteries are used
in this way, it is sometimes called a Virtual Power Plant (VPP).

The following estimates are therefore derived from the Centre for Energy Equality,
who are looking to deploy a VPP in the northern power grid network zone.

The installation costs depend on several local factors, but for similar projects
installed capex costs for a 7TkWh battery is typically: £2500 to £3500, typical
savings for this type of home is approximately £528 per year, although this could be
less for a low-income household. The Centre for Energy Equality’s commercial
model relies on an investor capturing 50% of the savings, however here we have
assumed the measures are 100% grant funded, in line with the other options
assessed. This would mean approximately £44/month in savings. Based on these
assumptions, with a battery install cost of £3000, the £ spent per family out of fuel
poverty for 20 years, is approximately £2,310.

£ spent
Cost ) pe.r
) Number of ) Cumulative | family
N= Saving benefit )
systems per systems to ratio vs savings out of
end fuel over 20 fuel
for £3m | Home cash
poverty? years poverty
Option 3¢ payment for 20
years
SVPP
Battery 1,000 £528 0.77 3.53 £10,560 £2,310
Only
Pros
1 Lower disruption than deep retrofit
1 Medium CAPEX
1 Households removed from “average” fuel poverty level
1 Very high household savings
1 High number of households are beneficiaries at 1000
1 Immediate financial benefit to household
1 Potential year-round benefits
1 Extremely high-cost benefit ratio vs cash payment 3.53, with £2,310 spent
per family out of fuel poverty for 20 years
Cons

1 Requires landlord permission



Only some households suitable

Challenges of locating batteries safely

Risks around returns required for investor/aggregator

Savings may be overestimates for low income/consumption household

= =4 A A

4. Portable solar and battery solutions

The next suite of options are based on portable solutions which do not require
professional installation or MCS certification and therefore can be taken up by the
tenant without the landlord’s involvement. Crucially, these solutions are not “plug in
solar” systems installed into the mains sockets, as these are not yet legal in the UK.5
As shown below, these “portable” systems can be purchased fully functional from e-
commerce sites.

a) Portable batteries and 400W of foldable solar

This option involves a portable solar system, designed to be installed in garden with
battery brought inside to power small appliances. The battery assisted systems which
can be accessed for £1,000 could deliver a 12-year average payback and £1.63 per
week saving. While ostensibly simple to use, initial field trials with the foldable solar
system suggested this would benefit some residents and not others and this would
benefit from wider user trials. Savings are modest but enjoy a relatively high benefit
cost ratio.

5 While popular in Europe, UK safety regulations (BS 7671) require gadnnected systems to be
professionally installed and hardwired, rather than plugged into a standard socket. The government is
reviewing safety standards, with potential legal changes gected in 2026.



















































