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Climate change is recognised by 
governments across the globe as an 
emergency which must be addressed, 
with far-reaching and irreversible 
implications for life on earth should 
immediate action not be taken. 

In June 2019, the UK Government 
made a legally-binding commitment to 
reach net zero greenhouse gas (GHG) 
emissions by 2050. This commitment, 
combined with an interim ambition to 
halve direct emissions from the public 
sector by 2032, requires radical action 
now to decarbonise our buildings.  

We know public sector estate accounts 
for 2% of all UK emissions, and overall, 
emissions from the built environment 
direct account for 34% of UK emissions. 
It is therefore essential that the public 
sector demonstrate leadership and 
drive down emissions by using 
credible and consistent approaches to 
decarbonise the public sector estate. 

The Modern Energy Partners (MEP) 
programme, which was funded through 
BEIS’s Energy Innovation Portfolio and 
co-sponsored by BEIS and Cabinet 
Office, is a clear example of this ambition. 

Over the last two years we have worked 
with some of the largest emitting 
government departments to develop 
a systematic and innovative integrated 
approach to decarbonising campus-
style sites. Many people at sites and 
central offices around the country  
have supported the programme 
generously and we are very grateful for 
their contributions. These innovative 
tools and approaches can now be 
utilised, scaled up and applied more 
widely to the wider public sector estate.  

The lessons learned, new ideas, and 
refined systems developed by the MEP 
programme are explained within this 
report. We hope this report is used to 
improve awareness and understanding 
of the opportunities and challenges 
which lie ahead on this journey. 

We encourage Government to take the 
next step and exploit this learning — 
the successes and challenges we have 
encountered — and embed it across 
the public estate and the Property 
Profession. There is a great opportunity 
here for the public sector to lead  
the way and support the creation of 
new value chains, build new skills and 
support economic growth. 

Meeting the commitments in the Clean 
Growth Strategy, the Ten-Point Plan for 
a green industrial revolution, and the 
25-year Environmental Plan, require 
total focus on transforming the public 
estate. This report, the work of the MEP 
programme, is a major part of that drive. 

I hope you find it useful.

Foreword

Philip New CEO 
Energy Systems Catapult
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1  Non-traded or direct carbon emissions are from sources that are owned or controlled by the 
reporting entity and do not fall within the scope of the EU ETS

2  https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/862887/2018_Final_greenhouse_gas_emissions_statistical_release.pdf

3  https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/957887/2019_Final_greenhouse_gas_emissions_statistical_release.pdf

Introduction

Modern Energy Partners 
(MEP) is a ground-breaking 
innovation programme 
undertaken in collaboration 
with selected government 
departments and the  
NHS. MEP aims to develop 
a scalable and replicable 
methodology for the 
decarbonisation of  
campus-style sites based  
on the experience gained 
from a testbed of 42 sites.

The Energy Systems Catapult, under 
contract for the Department for Business, 
Energy & Industrial Strategy, has produced 
this report and derived independent 
recommendations based on its experience 
of running the MEP programme. 

Over the past two years, our findings 
have demonstrated that it is possible  
for the public estate to achieve at  
least 50% non-traded or direct 1  
carbon emission reduction by 2032 
against a 2017 baseline. The public 
sector estate accounts for 2% of all  
UK emissions 2, and overall, emissions 
from the built environment direct 
account for 3%3 of UK emissions. 
Through cross-government 
collaboration, the practicalities of 
decarbonising public sector estates 
have been tested at four pathfinder sites 
to underpin the methodology, while 
recording observations and insights  
and developing a wealth of information.

This chapter is the first of five that 
examine different aspects of our key 
learnings. There is also an overarching 
executive summary that provides a 
concise overview of those key learnings. 
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The chapters are as follows: 

Chapter 1 
Introduction and programme  
delivery summary

Chapter 2 
Decarbonisation  
delivery strategy

Chapter 3  
Finance and funding

Chapter 4  
Capacity and capability

Chapter 5  
Public sector  
decarbonisation  
in practice
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 MEP at a glance

Testing out implementation 

  3 pathfinder sites (Sheppey prison  
cluster, HMS Collingwood and Goole  
and District Hospital)

   3 programmes of works under way or 
complete, match funded by BEIS and  
the participating organisation

   Over 9 GWh saved annually, over 2,400 
tCO2e saved in 2032 and £970k saved 
next year and then onwards

NHS England* MOJ MOD 

Sub-metering only 2% 4% 3%

Sub-metering plus concept design 4% 13% 5%

Total coverage 6% 17% 8%

Equating to the following public sector estate coverage

Innovation programme 
from BEIS

£12.4m

Covering a test bed  
of 42 sites and  
over 294,000 tCO2e 
carbon emissions 

42 

sites

Months duration

24

Controlled with BMS

177,000m2

 LEDs replaced  
at pathfinder sites

20,000 

* In addition to coverage of NHS in Scotland, Wales and Northern Ireland
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Getting better data 
 
 

    Rapid deployment approach developed

Developing a consistent  
scalable approach to appraising 
net zero potential 

    Systematic approach developed  
and refined through doing

   Tools, templates, and assumptions 
recorded building a repository of 
information

*One pathfinder was made up of three prisons in the Sheppey prison cluster.

Fiscal meters  
connected

442

Meter data monitored  
each week

50GWh

Sub-meters  
installed

951

Sites with consistent 
decarbonisation plans

24
Average emissions  
reduction by 2032 

70%
At a total  
capital expenditure 
cost of £303.1m

£12.6m 
Typical per site  

Half hourly benchmarks 
developed on building use 
and activity
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Summary  
of key findings

MEP’s five top proposals for public sector organisations are:

MEP found that funding was a key barrier to decarbonisation. 
To make decarbonisation scalable, funding must be available 
and deployed efficiently within a department. 

Maintenance  
upgrades are 
synchronised with 
decarbonisation 

   Decarbonisation requires significant financial investment, 
however, there are ways to minimise the investment 
required. Well planned interventions can be delivered 
when existing assets reach the end of their life.

   In reality, this means that the MOD and MOJ need investment 
now, else the ageing infrastructure will be replaced with traditional 
fossil fuel equipment. The condition of their estates means 
much of the asset replacement is due imminently as a priority.

   In contrast, some NHS hospitals have contractual 
commitments for their heat plant and are unable to 
make changes until the end of the decade.

   In both instances, the cost of decarbonising should  
be seen as the incremental additional budget 
required for decarbonising against the counterfactual 
equipment that would have been specified.

Sustainability  
budgets need to  
be bigger

   Under the MEP programme, BEIS asked for a 50/50 funding 
commitment to deliver the site installations. The MOJ and Royal 
Navy (RN) sought funding from sustainability budgets. They 
used a significant proportion of the annual budgets allocated 
to them. This implies that the organisations’ budgets currently 
allocated or accessible for sustainability are insufficient to 
scale up decarbonisation across their large site portfolios. 
Combining sustainability budgets with maintenance and capital 
works expenditure would enable it to go further, though only 
to enable the additional cost of decarbonisation to be covered. 
Transparency will be required to ensure that it is not just subsumed 
into business as usual and decarbonisation not delivered.
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Some changes could  
be made that would  
make decarbonisation  
much more appetising. 
These include:

 1.  Monetise the benefits of reduced emissions through  
applying social carbon values in line with the Green Book 1

  2.  Adjustment of energy tariffs to redress the  
incentive to use fossil fuels

  3.  Enabling or providing funding for central government 
departments from other sources

  4. Incentives for the adoption of certain technologies 

1  https://www.gov.uk/government/collections/the-green-book-and-accompanying-guidance-and-documents

Funding  
decision metrics  
need to change

   Allowing funding decisions to be made differently will expedite 
the approval process. Financial sign-off is currently made on the 
merits of a single project. Some of the metrics used to determine 
financial viability do not favour energy projects. This means that 
projects, such as LED lighting, which deliver rapid financial Return On 
Investment (ROI) are signed-off easily, but other projects which will 
have a more substantial impact though more expensive are not. Heat 
decarbonisation solutions, such as heat pumps, will be perceived 
more favourably when their benefits are fully reflected in decision-
making, and presented as part of a “whole system” because 
their "true" costs and benefits are only reflected in an optimised 
environment, which may require other interventions. 

Other funding  
streams need to  
be unlocked

   Whilst the Public Sector Decarbonisation Scheme (PSDS) did 
offer a grant funding route to many of the testbeds, with 16 
sites applying for funding, there are challenges associated with 
accessing other funding. One of the main reasons was the 
PSDS scheme rounds seen offered funding for one year ahead, 
meaning that only projects with cost estimates and a ready 
delivery model can be taken forward. The timeline was also 
seen as difficult for large scale or complex innovative projects. 

   Government accounting rules also limit options. Whilst NHS trusts 
have had the opportunity to raise funding from the private sector, 
many are now bound contractually to projects that do not always lead 
to longer-term decarbonisation. That said, MEP’s general observation 
is that central government departments decarbonisation lags behind 
NHS trusts, with funding being a key barrier.  

The cost of 
decarbonisation  
varies dependent  
upon department, 
delivery model  
and potential scale

   MEP found that, particularly for the MOJ, the cost of decarbonising 
will be higher for some organisations than others. MOJ must 
deal with prisoners’ security. This means it will be harder for 
the MOJ to secure funding, even for simple projects. This must 
be considered by the MOJ during planning and when other 
funding bodies are appraising the viability of their projects. 
The MOD also pays a premium due to security and has the 
same issue. MEP also found that the cost of implementation 
differed dependent on the selected contractual route.
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Internal budgets
Current departmental spending  
on sustainability is low compared  
to ongoing maintenance budgets. 
MEP observed that sustainability  
and maintenance programme  
budgets are held separately 
and owned by different teams. 
Sustainability budgets are limited 
annually and generally less than  
1% of total maintenance budgets. 
They are focused and spent  
typically on test or pilot projects  
that do not consider the whole  
site needs. To date, even if these 
projects have been successful,  
none have been scaled-up. 

Equally, sustainability budgets are  
not used to improve the output  
of maintenance projects. So, whilst 
small sustainability projects are 
delivered, like for like maintenance 
replacement continues.

Funding for 
decarbonisation

MEP Recommends 

  Deployment of internal 
sustainability budgets to be used 
in conjunction with maintenance 
replacement programmes, 
covering the increased cost 
differential, allowing funding to 
support wider decarbonisation. 

  Maintenance programmes should 
also consider decarbonisation in 
all replacement programmes. This 
could be delivered by combining 
the decarbonisation team with the 
delivery works, if not already, also 
under the same Director.

  As a point of reference, the 
PSDS Phase II has pivoted more 
towards this model of funding the 
cost difference between a like-
for-like replacement carried out 
under maintenance, and a good 
decarbonisation solution.

MEP observed that 
sustainability and 
maintenance programme 
budgets are held 
separately and owned 
by different teams. 
Sustainability budgets 
are limited annually and 
generally less than 1% of 
total maintenance budgets.

MEP found that a key  
barrier was that the limited 
funding being allocated  
to sustainability was  
not being used effectively  
for decarbonisation projects.
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MEP Recommends 

  That some consideration is  
given to the areas where 
private funding could benefit 
decarbonisation and guidance 
offered to the public sector on 
how to adopt it.

…whilst small 
sustainability projects 
are delivered, like 
for like maintenance 
replacement continues.

Seeking external funding 
There were significant barriers 
to accessing funding streams 
before the recent launch of 
the PSDS. Until then, central 
government departments were 
unable to access funding from the 
Public Sector Energy Efficiency 
Loan Scheme or seek private 
funding. They were dependent 
on their central budgets only.

Departments are also unable  
to claim back the VAT on work 
conducted by contractors  
(unless the technology is  
specifically registered with The 
Energy Technology List (ETL)).  
This makes decarbonisation  
appear more expensive than  
if they were in the private sector. 

In contrast, NHS trusts have been  
able to seek external funding. 
Many have signed up to Energy 
Performance Contracts (EPC) with 
guaranteed savings paying back 
the cost of the project over time. 
Observations of the current EPC 
contracts are shared in Chapter 4  
of this report. MEP has observed 
some questionable value for money 
within these projects. 
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Currently, all decisions 
are made on the financial 
benefits of a project. This 
often means that a project 
that offers multiple other 
benefits is not taken forward. 

All the projects that MEP put forward 
were evaluated and appraised 
against the Treasury’s Green 
Book 2 valuation of energy use and 
greenhouse gas emissions. To do 
so MEP developed a consistent 
calculator that enabled a Green Book 
evaluation to be done repeatedly. 

This allowed MEP to understand 
the carbon emissions reduction 
impact of all proposed projects by 
comparing the carbon abatement 
cost, the Net Present Value (NPV), 
Internal Rate of Return (IRR) and 
simple payback. Retail energy prices 
were also taken from the Green 
Book and their trajectory of increase 
followed. Viewing all of these metrics 
enabled a decision to be made on 
the best solution to take forward.

Importantly the emissions associated 
with all projects should be projected 
forward to 2032 and beyond to show 
the impact of the decarbonisation of 
the electricity generated and supplied 
by the national grid (captured as 
scope 2 or indirect emissions).  
This reveals the remaining emissions 
associated with a site are through  
the use of fossil fuels for activities 
such as heating and the provision  
of hot water (known as scope 1  
or direct emissions). It provides  
a very clear indication that it is the 
scope 1 emissions that must be 
reduced or removed. This can be 
done by either reducing the demand 
or moving energy vectors to have the 
energy provided through other lower 

Evaluating carbon 
emissions reduction

2  https://www.gov.uk/government/publications/
valuation-of-energy-use-and-greenhouse-gas-
emissions-for-appraisal

Example 

  At one site, the lighting contract 
was tendered by the Facilities 
Management (FM) contractor for 
implementation. The tenders received 
were evaluated on price only and the 
cheapest option accepted. It was 
discovered later that the light fitting 
specifications were not the same 
and offered an alternative solution. 
Additional challenges included: 
lower carbon savings than predicted; 
warranty issues; reduced product 
lifetime and other technical aspects. 

  MEP asked the FM and installation 
contractor to provide the technical  
and commercial documentation  
that confirmed the installed product 
was of a similar performance to  
that specified in the tender 
documentation. After investigation, 
technical discrepancies were 
assessed. It was agreed that no 
changes to the installed product  
were necessary. However, it was 
noted that, due to the change in 
specification, the user experience  
was expected to be different. 
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emissions sources (e.g. replacing gas 
boilers or Combined Heat and Power 
(CHP) with heat pumps).

At present, this is often not part of  
the evaluation for an energy project.  
At present, the cheapest solution  
is often selected, which may not offer 
the best option for decarbonisation. 
This issue may be exacerbated by the 
accounting process not considering 
carbon costs (using green book 
values). Poor decision-making such  
as this can lead to a stranded asset  
or replacement before end of life.

MEP observed that each project is 
judged on its merit rather than in the 
context of the overall plan. However, 
the integrated system put together for 
a site relies on all the elements initially 
specified being installed to deliver 
the desired savings and requisite ROI. 
The MEP programme appraised the 
emissions reduction pathway for a 
site, taking a whole system approach. 
This enabled the benefit of all the 
interventions operating together to be 
seen as they complement each other, 
not just in isolation.

As an additional observation, MEP found 
that the supporting consultants were 
not familiar with the Green Book, or the 
calculations that were detailed within it 
to produce the metrics. When asked to 
look at them, they found them complex 
and were reticent to follow them.

Example  
Trying to pass a series of the initial  
works for one of the pathfinder 
decarbonisation plans. 

MEP took several business cases through 
the departmental processes. In all cases, 
the measures were judged in isolation. 

  The lighting LED replacement 
performed well and therefore was  
able to pass through the decision-
making process with paybacks of 
between 4 and 11 years.

  The building fabric improvements  
with long individual paybacks 
(between 15 and 35 years), did not 
meet approval. The wider benefit of 
this measure is that they would have 
reduced the heat load of the building, 
potentially negating a heating system 
upgrade at a later stage.

MEP Recommends 

That decarbonisation projects are 
not considered in isolation against 
short term financial returns: 

  Firstly, more than just monetary 
benefit should be accounted 
for, carbon savings should also 
be considered. Forecasting of 
future carbon impacts should be 
carried out to see the emissions 
impact of reducing the use of 
certain fuel sources over time.

  Secondly, MEP also recommends 
that a whole system approach is 
taken to evaluate business cases. 
For example, considering a series 
of site-wide or organisational-
wide interventions acting 
together rather than evaluating 
each “project” in isolation.
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MEP observed, in most 
cases, silo thinking between 
sustainability teams and 
FM teams. Planned and 
reactive works on a site 
managed by an FM team 
(either internal or external) 
did not complement the 
sustainability team’s strategy, 
actions, and aspirations. 

One key aspect is linking budgets 
together. Common appraisal 
metrics should be considered as 
detailed above. Also, providing 
trackable funding that supports 
any additional costs between 
that of the counterfactual and the 
decarbonisation solution would 
be valuable. Understanding the 
differences between these would 
enable an estate that is in dire need 
of investment to be updated cost-
effectively and efficiently to include 
decarbonisation.  

A traditional “fail then fix” approach 
taken on estates has led to the decay 
of much of the systems. Instead of 
replacing equipment, the ageing plant 
is fixed and allowed to limp on, often 
costing more in the long run. 

Making better maintenance asset 
replacement decisions

MEP Recommends 

  That decarbonisation plans are 
incorporated into future proactive 
maintenance plans for sites. Future 
strategy, growth, development,  
and maintenance works would have 
decarbonisation integrated within 
them. Budgets would be allocated  
to whole systems. 

Example 

  The MOD is in the process 
of developing Establishment 
Management Plans (EMP) for 
each of their sites. An intention to 
incorporate the decarbonisation 
for each site into them will enable 
each Head of Establishment to 
understand the overall site goals
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Example 

  At one site, regular issues are 
experienced every heating season 
due to ageing infrastructure. 
Budgetary constraints prevent 
them from being resolved.

  This year heat was delivered to the 
site by only one boiler while the other 
two were being fixed. This created 
concern that the one remaining 
operational boiler might fail or on a 
cold day would not be able to sustain 
the level of heat required. In previous 
years, issues with the heat distribution 
network saw some buildings removed 
from the network. Temporary heat 
solutions included electric heating 
followed by a pod-style plant room.

  Recently, an on-site sub-station failed 
necessitating hiring a supplementary 
temporary generator for £20k a 
month. An interim solution was 
identified, costing £3.5k and saving 
£40k of generator hire costs. However, 
the £3.5k budget needed to come 
from a maintenance budget, while the 
generator rental came from a different 
budget. The maintenance budget was 
subject to a spending freeze.  
So, due to a silo budgetary approach, 
the generator hire costs continued 
and a £36.5k saving was not realised.
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MEP observed that pricing 
provided by consultancies 
and subcontractors seemed 
to vary dependent upon:

  The stage of the works, from 
initial estimate to tendered  
delivery quote

  Which part of the public 
sector (dependent upon 
department or organisation) 
was implementing the project

  The selected delivery  
model (reference Chapter 2),  
i.e. FM vs capital or other

Throughout the build-up and 
implementation of work on sites,  
MEP observed a large fluctuation in 
pricing. These variations have occurred 
for several reasons. At the feasibility 
stage, estimates are put together  
based upon the best knowledge of the 
cost consultant working on the project. 
Short term funding rounds exacerbate 
this. They may present:

  A high estimate, because the 
consultants are managing risk

  A low estimate, as they  
have not considered or captured  
the entire scope of works

Monitoring price throughout 
project delivery

Example 
Observing price estimate variations 

  MEP managed the lighting 
replacement at one site. Price 
estimates received from the different 
contractors varied greatly. An MEP 
independent cost consultant was 
asked to review the budgets and 
normalise the outputs. 

  The cost table shows a summary 
of the different prices received 
for the LED lighting replacement. 
The first two prices are from the 
standard delivery model and 
prohibitively expensive, mitigating 
any savings. The LED lighting would 
probably not have progressed if 
this was the only tendering delivery 
model. MEP was able to show that 
there was an alternative delivery 
model. Using that model, budget 
estimates reduced substantially. 

Capital  
projects quote 
1 

648% Initial quote

Capital  
projects quote 
2 

311%
Revised scope post 
challenge

FM quote 1 159%
Alternative method 
to deliver

FM quote 2 100%
Final Value post 
value engineering 
exercise

Example 
Managing price variation estimates 

  MEP developed 24 decarbonisation 
plans for sites. We monitored the 
price estimates received and saw 
substantial variations. This was due to 
an inconsistent breakdown of the cost 
make up. As a result, MEP developed 
a standard checklist to be completed 
so that all costs could be seen.
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Based on the installations at  
MEP pathfinder sites, where over 
21,000 light fittings were replaced, 
MEP estimates that over the next  
ten years a total of 8–10 million  
lighting fittings, could need to be 
changed within the MOD, NHS,  
and prison estate. Similarly, there is 
a potential demand for 8–10MW of 
alternative heating systems including 
heat pumps, and a similar 3 level 
of renewable energy generation to 
support additional loading.

3  This may seem linear, however there are a several 
influencing factors which mean it is not directly 
proportionate and could vary in-situ.

When receiving these estimates, 
the price breakdown needs to be 
understood and compared to ensure 
Value for Money (VFM) is achieved.

MEP also observed some price 
variation in the implementation of  
the same technology dependent upon 
the type of site and delivery model.

These costs were measured on  
the price of the light installation and 
the area being lit, measured in square 
meters. The costs of light fittings  
and other key elements for installation 
were also compared. Similar examples 
of price variation were observed 
for sub-metering installation. Cost 
differentials for surveys and metering 
varied considerably.

All of this information has been captured 
and recorded by MEP enabling access 
to benchmarks with (m2 or kWh) datum. 
This tool allows new price estimates to 
be compared and assessed. MEP is 
building an understanding of whether 
estimates are competitive or if there  
are gaps in what is being offered where 
the price appears very low.

The benefits of scale also need to  
be considered in order to drive 
VFM. Can the selection of the 
delivery model, for example multiple 
site replacement programmes of 
technologies, be rolled out rather than 
replacement on a site-by-site basis? 
Can value for money be leveraged 
through purchasing equipment and 
services in volume? Installing classic 
energy efficiency measures, such as 
LED lighting, building management 
systems (BMS), sub-metering and 
building fabric improvements, 
have demonstrated that they lend 
themselves to this delivery model. 

Example 

  MEP installed LED lighting at a 
prison, a military site, and a hospital. 
The military site offered the best 
value, whilst the prison installation 
cost the most (nearly 3 times more). 
Higher prison costs were due to 
additional requirements associated 
with prisoner management. These 
included anti-ligature light fittings, 
escorting costs, and reduced work 
time due to check-in and out every 
day. The hospital installation cost 
fell between the military site and 
prison but was close to the prison 
installation cost. The hospital estimate 
was sourced by a specialist lighting 
installer using an Energy Performance 
Certificate (EPC) provider. 

MEP Recommends 

  That price is monitored throughout 
the process starting with an 
accurate estimate (see next 
section). As they progress, 
installations should be monitored 
for changes, including change in 
scope, and comparisons in costs 
made with known cost ranges for 
similar installations.
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It is important, considering 
that MEP found that prices 
can vary, that reasonable 
estimates are put on projects 
as a decarbonisation plan 
is devised. This needs 
to take into account 
numerous factors and be 
as accurate as possible 
given all the variables. 

Each site has unique characteristics 
that will influence the cost of reaching 
Net Zero. Building size, age, use and 
construction method all influence the 
cost of heating and lighting. Spacing 
between buildings will influence the 
costs of installing energy networks. 
Every site will have buildings that 
exhibit different combinations of 
these characteristics. To produce 
cost estimates, MEP used a variety 
of methods and costing benchmarks 
that attempted to take account of 
these differences. Where possible, 
these were based on data from actual 
projects in individual organisations. In 
some cases, more general industry 
benchmarks have been used.

MEP found it easier to produce 
accurate cost estimates for simple 
measures such as LED lighting and 
replacing light bulbs (it should be 
noted that while they do not, over 
time, contribute to the decarbonisation 
of a site they do support the reduction 
of over energy demand on a site and 

for that reason are seen as beneficial 
for the whole system solution). For 
complex, bespoke projects, such 
as changes to heating system 
types and operating temperatures, 
cost estimates are less accurate.

For example, optimal operation of heat 
pumps requires pipework changes 
and heat emitters to be installed/
replaced. Accurate estimates for these 
expensive changes require detailed 
information on existing systems and of 
the site layout and arrangements. 

Organisational factors must also 
be accounted for. They can have a 
substantial influence on project costs. 
Opportunities exist to reduce costs 
through economies of scale using a 
rolling programme conducted across 
many of the sites. For instance, 
routine linear installation programmes 
such as LED lighting. MOJ and MOD 
have standard building designs that 
occur on multiple sites. This presents 
options to order and install standard 
designs at scale. Department-wide 
decisions are needed to define 
preferred approaches for developing 
standard designs that can have 
varying operational impacts. 

For all of the above examples, 
further work is needed to determine 
the optimum blend of building 
interventions and changes to sites’ 
energy systems. The approach 
being to reduce demand as much 
as possible through building fabric 
measures and better controls 
enabling a revaluation of the heating 

Estimating the price of  
a solution at scale
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system size requirement, then adding 
a renewable solution to support 
additional heat and EV demand.

Building fabric improvements, 
which were seen as essential to be 
considered before heat solutions, were  
found too difficult to assess across 
multiple sites or buildings, construction 
and variety of building condition, and 
the solutions required onsite appraisal. 

On several sites, the density of heat 
demand made heat networks an 
attractive option. Where new networks 
were proposed, accurate costing 
could be achieved using standard 
benchmarks. For sites with existing 
networks, this is more challenging 
as critical information is often not 
available. The current system’s age, 
condition, and level of investment for 
continued operation is usually lacking. 

Heating plant prices are determined 
by the peak power output to heat a 
building on the coldest winter days. 
Ideally, costings would be based on 
building level meter data over a full 
heating season. A lack of detailed 
energy demand data made estimating 
heating system capacity requirements 
hard. MEP used energy benchmarks 
to estimate peak building demands. 
This approach led to significant cost 
differences between some sites, 
illustrating that better-quality energy 
and building data is needed. 

For most sites the running cost of  
low carbon, electric heat solutions 
can be reduced by installing local 
electricity generation. 

Costing on-site, ground mounted, 
solar PhotoVoltaics (PV) is straight 
forward. Standard industry 
benchmarks, based on similar recent 
projects, can be used. Similarly, on-

site wind generation can be costed 
with reasonable certainty. Estimating 
accurate costs for roof mounted PV 
are more complex. The suitability of 
the building structure to support PV 
panels and installation/access costs 
add variability. 

If off-site generation is proposed, 
costs of buying or leasing land 
and installation of a private wire to 
supply electricity to the site should 
be considered. Again, this can make 
accurate costing complex.

MEP has compiled a set of cost 
benchmarks from the estimates made 
within the programme. It includes 
a methodology to account for cost 
uplifts associated with working within 
secure areas of prisons. All costs 
produced by MEP are indicative. 
Detailed building and site surveys will 
be needed for accurate estimates for 
all interventions. The indicative costs 
and associated benefits produced 
within MEP will provide sufficient 
information to unlock the funding 
required to perform these surveys.

MEP Recommends 

That to receive an accurate price  
estimate you need:

  A detailed breakdown of the  
estimate to see what has been 
captured within the scope

  Ranges and costs that are based  
on knowledge gathered from  
previous projects, including the  
MEP price ranges
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MEP’s objective was to 
create an effective approach 
and useable tools to help 
the public sector rapidly 
scale up decarbonisation. 
In the past two years, 
through practical testing, the 
programme has generated:

  A consistent approach to evaluate 
decarbonisation potential across 
campus-style sites

  An approach to assess  
sub-metering requirements and 
install sub-metering rapidly

  An understanding of costs for  
each phase of decarbonisation 
and sub-metering activity including 
design and installation

  Insights on additional aspects 
including skills and capability, 
procurement, and delivery

As part of the MEP legacy, the suite  
of tools developed by MEP will be 
made available to Office of Government 
Property (OGP), complementing 
those already available to public 
sector organisations on the government 
property portal to help achieve Net Zero.

MEP, OGP and BEIS’s ongoing 
aspiration is to build a broader 
repository of information and library 
that is accessible for all public sector 
bodies to use as they scale-up their 
decarbonisation activities. It is expected 
that this information will be available on 
the Government Property Portal. 

The MEP programme also 
supports several wider initiatives 
that the OGP are delivering for the 
Property Function. MEP have been 
key contributors to developing 
the Net Zero Playbook, helping 
shape consistent guidance to all 
public sector organisations for 
decarbonisation. The learning 
from the MEP programme has 
also been used to shape OGP’s 
Sustainability Capability plan, 
informing interventions over the 
next few years. As part of the MEP 
legacy, the suite of tools developed 
by MEP will be made available to 
OGP, complementing those already 
available to public sector organisations 
on the government property 
portal to help achieve Net Zero.

What next for MEP?

Further work is needed to 
determine the optimum 
blend of building 
interventions and changes 
to sites’ energy systems.
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Licence and disclaimer

Energy Systems Catapult (ESC) Limited Licence for the 
MEP Final Report Executive Summary and Chapters. 
ESC is making this report available under the following 
conditions. This is intended to make the Information 
contained in this report available on a similar basis as 
under the Open Government Licence, but it is not Crown 
Copyright: it is owned by ESC. Under such licence, 
ESC is able to make the Information available under the 
terms of this licence. You are encouraged to Use and 
re-Use the Information that is available under this ESC 
licence freely and flexibly, with only a few conditions.

Non-warranty and liability 
The Information is made available for Use without 
charge. In downloading the Information, You accept the 
basis on which ESC makes it available. The Information 
is licensed ‘as is’ and ESC excludes all representations, 
warranties, obligations and liabilities in relation to the 
Information to the maximum extent permitted by law.  
ESC is not liable for any errors or omissions in the 
Information and shall not be liable for any loss, injury or 
damage of any kind caused by its Use. This exclusion of 
liability includes, but is not limited to, any direct, indirect, 
special, incidental, consequential, punitive, or exemplary 
damages in each case such as loss of revenue, data, 
anticipated profits, and lost business. ESC does not 
guarantee the continued supply of the Information.

Using information under this ESC licence
Use by You of the Information indicates your acceptance 
of the terms and conditions below. ESC grants You a 
licence to Use the Information subject to the conditions 
below. You are free to; copy, publish, distribute and 
transmit the Information; adapt the Information; exploit 
the Information commercially and non-commercially, 
for example, by combining it with other information, 
or by including it in your own product or application. 
You must, where You do any of the above: 

•  acknowledge the source of the Information by 
including the following acknowledgement:

•  “Information taken from the MEP Final 
Report Executive Summary and Chapters, 
by Energy Systems Catapult”;

•  provide a copy of or a link to this licence;
•  state that the Information contains copyright 

information licensed under this ESC Licence.
•  acquire and maintain all necessary licences from 

any third party needed to Use the Information.

These are important conditions of this licence and  
if You fail to comply with them the rights granted to  
You under this licence, or any similar licence granted  
by ESC, will end automatically.

Exemptions and non-endorsement
This licence only covers the Information and does not 
cover personal data in the Information; trademarks of 
ESC; and any other intellectual property rights, including 
patents, trademarks, and design rights. This licence 
does not grant You any right to Use the Information 
in a way that suggests any official status or that ESC 
endorses You or your Use of the Information. 

Governing law 
This licence and any dispute or claim arising out of 
or in connection with it (including any noncontractual 
claims or disputes) shall be governed by and 
construed in accordance with the laws of England 
and Wales and the parties irrevocably submit to the 
non-exclusive jurisdiction of the English courts. 

Definitions 
In this licence, the terms below have the following 
meanings: ‘Information’ means information protected 
by copyright or by database right (for example, literary 
and artistic works, content, data and source code) 
offered for Use under the terms of this licence. ‘ESC’ 
means Energy Systems Catapult Limited, a company 
incorporated and registered in England and Wales with 
company number 8705784 whose registered office is 
at Cannon House, 7th Floor, The Priory Queensway, 
Birmingham, B4 6BS. ‘Use’ means doing any act 
which is restricted by copyright or database right, 
whether in the original medium or in any other medium, 
and includes without limitation distributing, copying, 
adapting, modifying as may be technically necessary 
to use it in a different mode or format. ‘You’ means the 
natural or legal person, or body of persons corporate or 
incorporate, acquiring rights under this licence.
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