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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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Submetering

Systematic approach   MEP has developed and tested a successful  
method to rapidly deploy sub-metering on a site

Tools and templates  
and a wealth of 
information

  MEP has developed a recorded approach 
with tools and templates to be applied 
across the decarbonisation programme, 
plus a wealth of information including cost 
data and procurement specifications

Better site intelligence   MEP has provided a data platform for those 
operating the testbed sites to see and analyse  
their energy data

Benchmark information   MEP has built an energy dataset that offers 
archetypes at site, building and activity levels 
across the public sector. Known half-hourly 
profiles for building and activity types provides 
data to benchmark performance and support the 
design of an optimum solution. Such benchmark 
profiles can be applied to the wider estate

The MEP programme  
was delivered with 
the support of several 
consultancies to test  
the initial process.

Summary of key 
findings — what has 
been achieved?

Subsequent to the BEIS funded  
MEP programme, the MOJ and  
MOD have asked MEP to support 
them further evolving the rapid, 
repeatable, consistent approach 
testing if it can be done more 
quickly and with others in their 
supply chain. With the MOJ, MEP’s 
support is testing the adoption of 
the principals by others and with the 
MOD testing a more independent 
delivery. MEP continues to refine the 
process making it more user friendly 
and easy for industry to adopt. 
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Pathfinder implementation

Emissions reduction in 
practice achieved

    Onsite emissions reduction at three pathfinder sites 
through three implementation programmes which are 
all due to be complete during the financial year 21/22

A wealth of information     On procurement and business case development, 
and the pitfalls of taking forward projects within  
a public sector organisation. Learning on different 
procurement routes and the benefits each brings

Benchmark information     On delivery costs, timelines, carbon savings with an 
understanding of variation dependent on the public  
sector activity being undertaken

Decarbonisation plans

Systematic approach   MEP has shown that it is possible, at a lower 
cost than developing a bespoke plan, to develop 
decarbonisation plans repeatedly and rapidly for 
multiple sites. Working with a small proportion 
of the supply chain, it has been possible to 
deliver decarbonisation plans across 24 sites 
in under 13 months. This included testing the 
process and documenting the approach

Tools and templates 
and a wealth of 
information

  MEP has developed a supply chain process, 
along with guidance, tools, models, 
and templates. The outputs from each 
decarbonisation plan are comparable and 
consistent in their underlying assumptions

   In addition, MEP has generated a wealth of  
data and information on expected costs,  
project delivery risks, principles for specific 
interventions and much more

Patterns and themes   MEP has established that there are patterns 
in the delivery of decarbonisation, that 
have informed the best process to achieve 
decarbonisation for specific types of activity and 
site characteristics. These patterns also identify 
the activities that will be the most challenging

Consistent technical, 
financial, and 
economic evaluation

   MEP’s systematic process is enabling participating 
organisations to compare sites and begin to 
plan investment decisions across their portfolio. 
The process assists organisations to judge site 
investment based upon whole system costs, using 
the financial and economic modelling outputs 
provided. The MEP process takes less time and 
costs less than many consultants would quote. MEP 
continues to streamline the cost and duration of the 
process based on further work with the MOD
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What next for MEP?

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 OGP, 
complementing those already 
available to government departments 
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. 

The MEP programme also supports 
several wider initiatives that the Office 
of Government Property are delivering 
for the Property Function. MEP have 
been key contributors to developing 
the Net Zero Playbook, helping shape 
consistent guidance to all government 
departments for decarbonisation. In 
addition, the learning from the MEP 
programme has also been used to 
shape OGP’s Sustainability Capability 
plan, informing interventions over the 
next few years. 

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.
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 Onboarding: site stakeholders  
are engaged, the process explained, 
and a point of contact agreed.

Discovery: all the relevant information 
is collected that is needed to assess 
the pathway. 

Concept Design: a concept is built 
against the information collected.

Sub-metering assessment and 
install: the sub-metering requirements 
are devised and mapped against 
the pathway options and the site’s 
key energy use points. This is taken 
forward for installation.

Feasibility study: a study is 
produced on the possible options 
presented in the concept design. 

Modelling: options are modelled 
financially and economically 
against the Green Book, both as 
individual options and combined 
combinations to demonstrate the 
merits of the whole system.

Write up: the decarbonisation plan  
is created presenting options and 
recommendations for each site 
and detailing the next steps.

In each of these steps, MEP has 
developed and generated a consistent 
approach supported by templates 
and tools that can be used or 
adapted for specific types of sites. 

How has MEP  
approached the systematic 
delivery of consistent scalable 
decarbonisation plans?

The MEP approach  
was developed to enable  
a site to be assessed 
in a consistent fashion. 
It followed the process 
shown in Figure 1.

The general pathway 
approach being to reduce 
demand as much as  
possible through building 
fabric measures and better 
controls enabling a 
re-evaluation of the heating 
system size requirement, 
then adding a renewable 
solution to support additional 
heat and EV demand.
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Figure 2: Visualisation of a site

In more detail:

Discovery 

To begin, MEP followed a standard 
approach. Information was collected 
initially and a visualisation pack 
produced. The pack presents 
information in a consistent format  
to aid navigation and provide relevant 
information rapidly. 

Figure 2 shows the visualisation  
of a site, breaking out the different 
buildings and the height of them. 
The boundary of the site, future site 
changes and the size of the car 
parking is also captured making  
it easy to understand the envelope 
that is being considered.

Concept Design

The visualisation pack was used 
for a concept design workshop. 
Experts with different specialisations 
were brought together to determine 
possible options for the site. 
This approach was particularly 
successful as it removed personal 
and organisational preferences or 
prejudice from the solutions. 

Figure 3 shows the proposed  
pathway of measures that would  
be undertaken at the site over the 
period generated from a concept 
design workshop. It takes into account 
the best-known pathway at present 
with decisions points being added 
(blue diamonds) where there are 
different pathways (and technologies) 
that could be selected. The timeline 
represents where technologies are 
replaced at end the of asset life or 
contractual obligations.

How has MEP approached the systematic delivery of consistent 
scalable decarbonisation plans? — continued
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Figure 4: Site heat distribution

 Add to heat network
 Electric radiant heating
 Individual ASHP
 On existing heat network
 Remain on gas
 To be assessed

 Add to heat network
 Electric radiant heating
 Individual ASHP
 On existing heat network
 Remain on gas
 To be assessed

How has MEP approached the systematic delivery of consistent 
scalable decarbonisation plans? — continued

the heating system size requirement, 
then adding a renewable solution 
to support additional heat and EV 
demand. This example is from a 
specific site where managing several 
phases of replacement worked 
better. Others saw preparatory work 
being completed in advance of a 
heat supply contract finishing (often 
towards the end of the decade).

Sub-metering assessments
A consistent approach was applied 
to appraising where the energy was 
consumed on a site and the type of 
energy data to be collected for future 
monitoring. This was used to develop 
a list of meters, including any additional 
meters that needed to be installed. 

These changes could be for a several 
reasons, for example because use  
of a site changes (additional buildings, 
change of use, or demolition) that  
a technology has matured and costs 
have reduced, resulting in it becoming 
the most financially and economically 
viable pathway.

It can be seen that the initial measures 
that are identified are no regrets, 
measures that would be undertaken 
irrelevant of the pathway chosen. 
No regrets tend to include energy 
efficiency interventions and building 
fabric improvements. The general 
pathway approach being to reduce 
demand as much as possible through 
building fabric measures and better 
controls enabling a re-evaluation of 
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Concept design summary 

Option
Capex  
(£k)

Carbon 
reduction 
to 2032 pa
(tCO2e)

Cost 
saving to 
2032 pa  
(£k)

Non 
traded 
reduction 
2032
(%)

NPV  
(£k)

IRR 
(%)

Abatement 
cost
(tCO2e)

BCR
(x)

Simple 
payback
(Yrs)

Do nothing 0 0 0 NA NA NA NA NA NA

Option 1 9,348 1,257 354 78% (1,207) 2% 141 0.9 >19

Option 2 10,568 1,082 370 88% (1,916) 1% 171 0.8 >19

Option 3 10,093 1,089 380 88% (1,508) 1% 158 0.8 >19

16
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8

6

4

2

0

 

Base case Pathway

Current 2032 2032

Electricty kWh 8,687,484 8,687,484 9,283,983

Gas kWh 7,429,235 7,429,235 850,591

Other kWh 50,391 50,391 50,391

Total kWh 16,167,110 16,167,110 10,184,964

Benchmark kWh/1002 26,572 26,572 16,740

Reduction in usage  
(2032 option vs 2032 base)

kWh 5,982,146

% 37%

Annual reduction in usage to 2032 kWh 4,517,630

M
W

h

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Energy usage (details from option 3)

   Electricity         Gas         Other         BAU

How has MEP approached the systematic delivery of consistent 
scalable decarbonisation plans? — continued

Modelling and documentation
A business as usual model was 
developed for the site, with options 
modelled against it, using Green Book 
metrics. The options, as combined 
measures, were then appraised to 
identify the favoured pathway The 
example summary below favours 
option 3 on the basis of highest cost 
saving per annum to 2032. 

This approach considered: when 
measures might be implemented; 
existing asset lifetimes; appropriate 
sequencing of interventions and  
the aspirations of the site/organisation. 

Engineering assessments
Options were sized to match the  
site’s characteristics. A series of  
costs and energy changes were 
calculated. Guidance on the basic 
assumptions made for each activity 
were provided in a rule book together 
with cost checklists. These can 
be used to ensure supplier’s cost 
estimates are comprehensive and to 
help identify known and hidden costs. 

Example outputs from the Green Book  
financial and economic model
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Base case Pathway

Current 2032 2032

Traded tCO2e 2,415 877 722

Non Traded tCO2e 1,380 1,380 171

Total tCO2e 3,795 2,257 893

Benchmark tCO2e/1002 6.24 3.71 1.47

Reduction in total emissions  
(2032 vs 2032 Base)

tCO2e 1,365

% 60%

Reduction in non-trading emissions  
(2032 vs 2032 Base)

tCO2e 1,209

% 88%

Annual reduction in GHG  
emissions to 2032

tCO2e 1,089tC
O

2e

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

GHG emissions

   Traded         Non Traded         BAU

 

Base case Pathway

Current 2032 2032

Total energy costs  
(Real £k)

1,153 1,237 795

Unit energy costs 
(Real p/kWh)

7.13 7.65 7.81

Benchmark 
(Real£/100m2)

1,895 2,034 1,307

Reduction in energy costs to 2032 pa £k nominal 375.3

Reduction in other costs to 2032 pa £k nominal 4.4

Reduction in total costs to 2032 pa £k nominal 379.7

   Gas

£
k 

(N
o

m
in

al
)

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Annual cost reductions
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Gross Capital Expenditure (Nominal) £k Nominal 10,093

Avoided Capital Expenditure (Nominal) £k Nominal 0

Net Capital Expenditure (Nominal) £k Nominal 10,093

Heat £k Nominal 5,584

 Efficiency £k Nominal 1,706

 Renewables £k Nominal 2,311

 EV £k Nominal 491

  Other £k Nominal 0

 Total £k Nominal 10,093

(500)

(1,000)

(1,500)

(2,000)

(2,500)

(3,000)

(3,500)

(4,000)£
k 

(N
o

m
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)

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Annual Capex spend

   New Capex         Avoided Capex
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Meeting the target   

  MEP aspired to demonstrate that 
the testbed sites could meet the 5th 
Carbon Budget ambition for the public 
sector of a 50% direct or non-traded  
emissions reduction by 2032 against  
a 2017 baseline. 

  Whilst ensuring the pathway for the 
site met the direct or non-traded 
emissions reduction ambition, MEP 
also looked to demonstrate that other 
savings could be achieved. These 
included traded savings and energy 
generated on site in the context of the 
local network’s capacity to support 
additional demand, as well as looking 
at the local network’s potential 
constraints.

  Whilst a 50% reduction was the 
aspiration, the solution was designed 
to account for further potential future 
emissions reduction targets and to 
prevent stranded assets. 

Decarbonisation patterns 
for campus-style sites

MEP observed the  
patterns formed for  
different types of campus 
sites when developing  
a decarbonisation plan.

The strategic objective for each site 
was to remove fossil fuels, associated 
with direct or non-traded 4 emissions 
activity, as heat for heating or hot 
water. This required an understanding 
of the whole system.

While technology, site conditions  
and characteristics vary, the following 
diagram illustrates the typical flow 
of thinking required to understand 
how a site will decarbonise.

Taking individual measures and 
not considering the impact or 
knock-on effect of each element 
will lead to oversizing and 
mismatching of technology, and 
potentially not meeting net zero.

Whilst each site is bespoke typical 
patterns and issues have also been 
seen. For certain technologies or 
specific situations which have arisen 
which have caused debate about 
the best route to follow. In these 
instances, MEP, through discussion 
with BEIS and the participating 
organisations, has developed a 
set of principles relating to how 
they should be handled. These 
approaches include how and 
where to use of combined heat 
and power (CHP); biomass; private 
wire; hydrogen and hybrid solutions, 
where a mix of technology solutions 
are utilised during the transition 
to low carbon. In more detail the 
typical flow is shown in Figure 6.

4  Non-traded emissions are interpreted as direct emissions or Scope 1 as defined by the  
GHG protocol’s corporate reporting standard. https://ghgprotocol.org/corporate-standard
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Task Activity Impact and carbon  
reduction potential

No regrets   Energy efficiency, control  
system and building fabric 
improvements 

  Typically, up to about  
20% (often a mix of traded  
and non-traded)

Heat   Decarbonising heat proved  
most challenging, often 
with an ageing plant and 
distribution network and higher 
heat operating temperatures 
precluding a heat pump option

  Biggest step-change in non-
traded emissions reduction

Power 
generation

  Supplementing electrified  
heat and EV electricity  
demand with additional  
low-cost power provision  
on-site, improving the overall 
project financial viability and 
power supply resilience

  The impact is dependent upon 
the location of the site, type of 
renewable, and the ability to 
install renewables

  Low carbon generation 
providing Net Zero carbon 
energy (decreasing value as the 
grid continues to decarbonise)

Heat and  
power 
storage 

  Balancing the heat and 
power generation profiles, 
while recognising that this 
is not always possible

  Supporting local systems
  Lowers peak usage  

(or allows greater Demand  
Side Response (DSR)) to 
reduce costs

Additional  
Artificial 
Intelligence 
control

  Adding further control 
and intelligence to site 
systems enabling improved 
operation of all systems and 
local power networks

  Reaching full site potential
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7.  
Demand profiles  
and energy storage

6. 
 Renewable  
generation

5. 
EVs

Electric vehicle demand modelling 
shows actually expected to increase 
substantially to 2032, essential to plan 
ahead and ensure additional capacity 
requirements available

Additional load of heat 
pumps and Electric 
Vehicles increase energy 
consumption costs 
substantially as fossil fuel 
costs i.e. gas, LPG or oil 
are lower than electricity. 
One way to balance this 
out is to install power 
generation on site. It 
offers a better financial 
package, though longer 
term economic benefits 
(as grid decarbonises) 
of the whole system not 
improved. Wind offers 
better benefits than 
PV. Some generation 
is better than none

Figure 6: Technical challenges for a whole campus system

2032 direct 
emissions target 
achieved by 
targeting heat

Matching use of onsite energy on a daily, weekly 
and seasonal basis can support alternative options 
to improve the system benefits and dependency 
on a network. If PV is installed, then consumption 
and generation profiles are harder to manage than 
a wind turbine. Heat or power storage can support 
demand smoothing
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1.  
No regrets including 
building fabric

3. 
 Heat network 
condition  
and temperature

2. 
Heat solution

4.  
Network  
constraints

5. 
EVs

Minimising heat demand and 
then moving heat to a different 
heat solution offers significant 
decarbonisation. However 
can lead to water circulating 
temperature changes

No regret measures such as energy efficiency 
installations cut the energy demand to site. 
Better consumption data and control of use 
and demand throughout will be beneficial. 
Building fabric thermal properties, should be 
improved to reduce heat demand down

The operating 
temperature must 
match the heat emitters 
outputs and heating 
pipework must be 
able to move the heat 
around. Heat network 
sizes and condition 
become important to the 
heat solution chosen

If chosen technology such as heat pumps 
place additional demand on the local power 
network. Current local constraints can be 
exacerbated by this and potentially by EVs. 
Costs for additional capacity are hard to 
predict now and into the future. Managing 
heat demand becomes important
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Technical barriers  
to adoption

Many technical barriers 
to decarbonisation arose. 
Some occurring site after 
site. MEP sought to address 
these barriers in several 
ways. Firstly, to understand 
the options available to 
resolve the situation. 
Secondly, as detailed in the 
previous section, to develop 
a series of principles. 

Some barriers required further debate 
and are likely to need to be addressed 
on each site. Key barriers to developing 
accurate, effective decarbonisation 
plans dealt with in this way were:

Paucity of data 
MEP observed that one of the key 
challenges was the lack of data. 
Whilst incoming meters provide whole 
site consumption data, this does not 
provide an understanding of what 
energy is being used where and 
when. The installation of sub-metering 
will help in the longer term, but initial 
concept designs had to be constructed 
using current levels of information. 

This proved difficult. A methodology 
was developed to provide approximate 
half-hourly consumption data across 
different buildings and activities on 
a site. This was based on historic 
data from MEP, other ESC data and 
publicly available information. It was 
well-received by industry partners.

Operating temperatures
Many of the existing ageing heating 
systems operate a steam or medium 
temperature system. Heat pumps 
operate at much lower temperatures 
with a wider temperature difference 
between flow and return. Larger pipes 
and bigger emitters are needed to get 
heat to all parts of a site and meet the 
existing heat losses of the building. 
There are various options to solve this:

  Review and test existing  
pipework/emitters that are  
often oversized. See what can 
remain and replace the rest

   Replace all the existing pipework 
and emitters

   Improve the building fabric to  
lower heat loss requirements,  
so that the existing pipe and 
emitters are suitable

  Use a high temperature heat pump.

On sites with areas of high heat 
density, heat networks often provide 
the most appropriate low carbon 
heat solution. Where ageing heat 
networks require replacement, this 
may already be scheduled and 
requires a different type of business 
case. However, the cost of replacing 
a heat network is high and may meet 
with resistance. Accurate pricing 
needs a detailed exercise of sizing and 
estimating the scale of replacement. 
The alternative is improving building 
fabric (this will not mitigate a 
leaking dilapidated heat network) or 
decentralising the heat provision.
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Building fabric   It has been difficult to understand the make-up of building fabric, 
particularly for prisons. The cost to improve building fabric is unique 
to each building, making it difficult to provide accurate estimates and 
predict the impact of the improvements

  Within the pathfinder exercise, there was resistance to implementing 
building fabric improvements on three of the four pathfinder sites. The 
value of building improvements in isolation was not seen. Only when 
viewed in the context of the proposed heat network quandary, were 
they deemed appropriate and viable

Electricity 
network 
constraints

  Network constraints on power import and export were identified  
on many of the MEP supported sites. Sites that want to decarbonise 
with solutions that increase peak electricity demand need a 
mechanism to export power through a local network. Network 
constraints may necessitate upgrades to be considered as part of the 
solution. Upgrade costs need to be considered. In many instances, 
decarbonisation of the heat is planned for partway through this 
decade. For many hospitals, contractual obligations expire at the  
end of this decade. Network constraints may have been alleviated  
by then. Alternatively, implementing demand management or storage 
can reduce the peak electricity demand

Commercial 
contracts

  Many of the NHS sites were committed to an energy supply contract. 
The provider was selling low-cost heat and power, mostly generated 
through a CHP plant. Often the heat was distributed using steam.  
They were based on CHP’s reputation as a low carbon technology  
and gas being cheaper to purchase than electricity. The energy  
supply contracts were in place until the end of this decade, which 
means NHS sites will need to work with their providers to progress 
towards NHS net zero targets

Procedural 
barriers

  This limited MEP delivery and is likely to continue to present 
challenges. There was concern about security and the confidentiality 
of information. Sharing information with industry can be regarded as  
a security risk. This necessitates an assessment of the information 
being requested, its use and who has access to it. This includes 
energy data being collected from sub-meters and site information
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Game changers

For each of the 
participating campus 
groups, MEP observed 
specific policy or other 
barriers which, if changed 
or unlocked, would have a 
substantial impact on the 
ability of the organisation 
to decarbonise. Often, 
they have been put in 
place without carbon 
impact being considered 
and may have remained  
in place as they are seen 
as hard to change.

Examples of game changers include:

  Allowing of the deployment of wind 
turbines on military sites, which  
are often located in rural situations 
with suitable space. This would 
enable much more financially 
beneficial outcome and demand 
matching power generation than PV

  Installing temperature controllers within 
prison cells to prevent overheating 
and the opening of windows. This 
would limit the amount of heat being 
circulated throughout the prisons and 
improve the prison environment

The game changers identified  
for each organisation have been 
communicated to each one to  
consider how they are addressed.

MEP Recommends 

  That when looking at a 
decarbonisation plan, barriers 
are captured and reflected upon  
to identify the significant impact 
they could have and if there are  
ways to unlock them.

MEP observed specific 
policy or other barriers 
which, if changed or 
unlocked, would have a 
substantial impact on the 
ability of the organisation 
to decarbonise.
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Headline facts

MEP covered primarily three different campus types, 
hospitals, prisons, and military establishments. 

Military  
establishment

Prison Hospital 

LEDs Few Some Many 

Operational BMS Few Few Many 

Onsite energy manager Part-time None Many 

Heat network All Some Most 

Steam, high or medium 
temperature water

All Most
All (mainly 
steam)

Commercial arrangements A few A few
Majority (typically 
to the end of the 
decade)

As well as technical differences:

Military  
establishment

Prison Hospital 

Size of energy consumption Medium Smallest Largest

Size in area Largest Smallest Medium

Average energy  
consumption benchmark

Lowest Medium Highest

Typical location* Rural Rural Urban

Cost to decarbonise  
per tonne carbon*

Medium Highest  Lowest

Condition of estate* Poor Poor Better 

Each had their own physical characteristics:

*  Use of colour indicates ease to decarbonise
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*Based on current Green Book factors

NHS
Summary of activity

Goole and District 
Hospital: A bundle of 
measures within one 
delivery programme 
replacing the ageing  
coal heating plant, 
hot water system 
refurbishment, LEDs, 
BMS, cavity and loft 
insulation. 

1
 Concept designs

 Total

8

9

Sample size 

Emissions  
(scope 1 and 2)

4%
Energy use

4.2%

 Coverage of UK NHS  
in England (excluding  
the three sites located in 
the devolved regions) 
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Proposals 

   All would benefit from the completing  
their LED lighting programme

  All would save through BMS upgrades
  Building fabric and enhancements 

would also make sense across most 
sites in line with heat strategy

  Those that operate steam, require 
the reduction of temperatures 
associated with the introduction 
of heat pump technologies

  Thermal stores made sense
  Those in urban areas had very limited 

opportunities to adopt renewable 
generation solutions due to space

  Those in rural areas could benefit  
from renewable generation, particularly 
wind power

Average 
site area

Average 
capex

Non-traded saved  
2031 vs BAU 

Total emissions  
2032 vs BAU

Abatement
cost*

2032 cost 
reduction

Economic 
NPV

Total 
emissions 
by 2032

m2 £k tCO2e % vs 2032 tCO2e % vs 2032 £/ tCO2e £k £k tCO2e

88,080 12,956 4,926 71% 4,735 63% < 100 963 8,402 108,831

Current status

Were urban

6/9

Had commercial  
arrangements

3
Could 
connect  
to District 
Heat 
Networks

2

Operated a  
steam system

7/9

Participating NHS sites  
had combined heat and  
power (CHP)

6/9

Were likely 
to need to 
use ground 
source or air 
source heat 
pumps (GSHP 
or ASHP)

6
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*Based on current Green Book factors

Ministry of Justice
Summary of activity

Sheppey Prison  
Cluster: A full LED 
lighting replacement 
and BMS installation 
at HMP Elmley. 

1
 Concept designs

8
 Total

9

Coverage of MOJ 
prison estate (by energy 
consumption) 

14%

Sample size 

Coverage of MOJ ditto 
by scope 1 and 2 built 
environment

13%
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Proposals 

  8/9 would benefit from completing their 
LED lighting programme (one already  
has full LEDs)

  Building Fabric and enhancements are 
needed to support reduction of operating 
temperatures associated with the 
introduction of heat pump technologies

  In addition, changes within buildings 
(pipework and emitters) are assumed to be 
required to further enable the reduction of 
operating temperatures. High temperature 
heat pumps are a potential alternative

  No sites have current opportunities to 
connect to District Heat Networks

  All 9 proposals include a centralised 
heating system, enabling plant to be 
located outside the wire to aid maintenance

  Thermal stores should be considered
  All are in rural areas and could benefit 

from renewable generation. Opportunities 
for solar PV have been identified at all 
sites, with three sites having the additional 
opportunity for wind power

Average 
site area

Average 
capex

Non-traded saved  
2031 vs BAU 

Total emissions  
2032 vs BAU

Abatement
cost*

2032 cost 
reduction

Economic 
NPV

Total 
emissions 
by 2032

m2 £k tCO2e % vs 2032 tCO2e % vs 2032 £/ tCO2e £k £k tCO2e

30,524 8,729 1,401 79% 1,424 69% 100–200 325 –2,156 30,497

Current status 

  Overheating number one  
complaint in prisons

  5/9 sites used non grid fuels (4 main 
and 1 supporting fuel source)

  5/9 sites had an existing centralised 
distribution system which could  
be re-used and or expanded 
where appropriate

  2 sites had heat pumps installed 
which are non-operational

  All sites operated at medium to  
low temperature, with some steam 
generated locally on some sites for 
specific purposes (e.g. laundry) — 
limited information was available of 
flow and return temperatures

  One site currently had a small capability 
for renewable electricity generation

Had gas 
fired heating  
and hot 
water 
systems

5/9

No sites 
used 
combined  
heat and 
power (CHP)

0

Would  
save energy 
through  
BMS 
upgrades

8/9

Sites could 
use ground 
source or air 
source heat 
pumps (GSHP  
or ASHP)

9
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* Based on current Green Book factors
** Excluding two dockyards

Ministry of Defence
Summary of activity

HMS Collingwood:  
A LED lighting replacement 
and BMS installation,  
with Variable Speed 
Drives (VSDs) and thermal 
imaging survey, providing 
evidence for future fabric 
improvements.
Catterick Garrison:  
A feasibility study looking 
at archetypes of common 
buildings and their 
decarbonisation potential 
which can be replicated 
across MOD estate.

2
 Concept designs

6
 Total

8

Sample size 

Emissions  
(scope 1 and 2)

5%**

Energy use

7%**

 Coverage of UK  
MOD sites 
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Proposals 

  All would benefit from completing  
their LED lighting programme

  All would save energy through  
BMS upgrades

  Building Fabric and enhancements  
are needed

  If moved to heat pumps, then all heat 
distribution systems will be updated to 
operate at lower circulation temperatures 
with a wider temperature differential

  No sites have current opportunities to 
connect to District Heat Networks (DHN)

  5/6 concept design sites proposals 
include a combination of centralised and 
decentralised heating systems 

  Thermal stores should be considered
  All are in rural areas and could benefit 

from renewable generation, opportunities 
for solar PV have been identified at all 
sites, with one site having the additional 
opportunity for wind power. Several sites 
are restricted for wind power due to being 
airfields or being impacted by Sites of 
Special Scientific Interest (SSSIs) and Areas 
of Outstanding Natural Beauty (AONB)

Average 
site area

Average 
capex

Non-traded saved  
2031 vs BAU 

Total emissions  
2032 vs BAU

Abatement
cost*

2032 cost 
reduction

Economic 
NPV

Total 
emissions 
by 2032

m2 £k tCO2e % vs 2032 tCO2e % vs 2032 £/ tCO2e £k £k tCO2e

133,868 18,125 2,028 61% 2,262 53% 200–300 907 –4,224 46,239

Current status 

  2/6 concept design sites currently 
have a centralised heating system, 
both of which also use decentralised 
systems for part of the site

  All operate at low temperatures
  All use gas, with oil and LPG also 

commonly used as a secondary fuel
  Most sites have some LED  

lighting installed
  Sites generally consist of several types 

of building, of different ages including, 
accommodation blocks, mess halls, 
warehouses/storage, hangars, training 
facilities, etc.

  Very limited level of control  
seen across sites

All six are proposed to use air 
source heat pump (ASHP) with 
two also, in addition, proposed 
to use ground source heat 
pump (GSHP)

6/6
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Using and 
understanding 
the data

Understanding energy 
consumption is critical to 
understanding where  
a decarbonisation project 
has succeeded or failed 
and to learn what could be 
done better. Having better 
data across the estate 
and being able to monitor 
emissions reduction as 
it happens is essential. 

MEP observed a lack of good quality 
data on many sites. Half-hourly 
incoming data profiles were only 
available on large sites. Many of the 
NHS hospitals had substantial sub-
metering systems with hundreds 
of meters that were mainly electric. 
However, many were not used or the 
data from them understood.

Future decarbonisation needs to 
focus on heat in order that direct 
emissions from the public sector are 
reduced. MEP observed a need for 
better data on-site, specifically to 
understand where heat is used. A 
balance of meters (a mix of electricity 
and fossil fuel, heat, and power 
use, and water consumption) was 
installed giving a full picture of what 
is being consumed on-site. Electric, 
natural gas, heat and water meters 
were deployed by MEP to gather the 
energy consumption data required. 

MEP observed that when high 
numbers of sub-meters were  
present on sites, the location of  
the meters was often not known,  
and the data not used.  

Based upon site assessment and 
consideration of their metering 
strategies, MEP developed an 
approach to optimise sub-metering. 
Fewer meters deployed in specific 
areas captured representative data 
to assess site energy performance. 
MEP’s use of consistent meter 
coding made it easy to understand 
what meters were being deployed.

The approach was tested using 
installers procured through the Heat 
Networks and Electricity Generation 
Assets (HELGA) Framework. A 
data collection platform was used, 
so all the sites’ energy data was 
collected and reviewed in one place. 

MEP observed a 
need for better data 
on-site, specifically 
to understand 
where heat is used.
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While targeting specific energy data, 
MEP also supported and enhanced 
any existing system operating on  
a site. Where possible, new meters 
were integrated into existing systems 
to improve energy consumption 
insights. This allowed them to interface 
with other well-known industry BMS 
and data collection systems. 

Deployment of meters during COVID 
lockdowns was understandably 
difficult. Even though the sites were 
incredibly helpful and cooperative, 
MEP observed that the meter 
installation process on any of the 
participating sites required substantial 
engagement and discussion. 

MEP identified common barriers to 
effective decarbonisation across all 
sites including security clearances for 
installers; agreement and permissions 
for power and fossil fuel isolations and 
the security and transmission of data 
once sub-meters were installed. 

At the time of writing this report, sub-
meters installed on sites are passing 
information to a centralised platform  
for collection and ongoing analysis.  
The aspiration is to use this data 
to gain half-hourly benchmarks for 
specific activities on public sector sites.

MEP proposes to share helpful 
information to expedite decarbonisation 
based on its experiences. This includes 
details of the rapid assessment method; 
options for procurement; lessons learnt 
around integration and data sharing. 

Why is better data essential?   

  Historically, good energy 
management has always centred 
around understanding energy data. 
This commences with metering, 
monitoring, and targeting. Analysing 
the data gathered reveals variations in 
consumption to be investigated. It also 
permits improvements to be tracked 
after energy saving interventions. 
Regular data analysis, by someone 
familiar with a site, to understand 
consumption and opportunities for 
improvements is good practice

  However, a site’s energy consumption 
is often determined from only the fiscal 
meters data. This does not provide 
enough granularity for a large campus-
style site to understand variations and 
plan decarbonisation effectively

  Real-time half-hourly data is powerful 
because it shows how energy use 
relates to building use. However, 
access to real-time half-hourly data, 
which shows energy consumption, 
has not always been possible
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Modelling a  
whole system

Using a consistent financial 
and economic modelling 
tool (applying the Green 
Book methods), MEP 
rapidly assessed the costs 
and rewards of different 
decarbonisation options. 

Standard industry practice, up until 
now, has been to collect a series  
of measures and estimate the  
benefit of each measure in isolation. 
This practice omits considering the  
full interoperability of the measures. 
MEP used their whole system model  
to lever many advantages:

  Compare options rapidly;
  Assess the impact of timing of 

different interventions; and
  Assess cost/benefits of achieving 

different levels of decarbonisation.

Rapidly comparing options 
MEP used their model to rapidly 
compare different combinations 
and subsets of actions. The model 
determined the optimum pathway 
considering technical combinations 
and the timeline for deployment. 
The example below shows the 
thought process applied to each 
site and demonstrates the timeline 
and decarbonisation options. 

Timing of interventions 
The timing of some interventions is 
dictated by dependencies created  
in the site plan. For example, some 
sites were reliant on others to provide 
them with a heat supply. MEP 
mapped sites onto potential heat 
network projects by engaging with 
BEIS’ Heat Network Delivery Unit 
at the beginning of the programme. 
Some sites were expected to provide 
an anchor load. However, with an 
ageing plant and no clarity of an 
installation timeline, MEP modelled 
a range of different installation 
scenarios. The figures presented to 
them showed a lead or preferred 
pathway and contingency choices 
based upon installation timelines 
and other dependencies. Whole 
system modelling presents practical 
information to choose the best options 
for decarbonisation based on a wide 
variety of available data. Where the 
plant is ageing it presents information 
for whole life asset management 
planning across sites that pay long 
term dividends.  

Level of investment and  
level of return
MEP also used their model to test  
the viability of achieving Net Zero by 
2032. The following example is for  
an urban site that is more challenging 
to decarbonise than a rural one.  
It presents a worst-case scenario.
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Example  
An urban hospital  

  This urban hospital is keen to 
decarbonise as much as possible. 

  Modelling the options for the site 
step by step shows three options/
cases. The low case option involves 
optimising the existing system, 
implementing some energy efficiency 
measures, and installing a small 
amount of on-site PV. This solution 
delivers a 35% non-traded reduction 
with good payback and cash flow. 

  A middle case delivers 56% non-
traded emissions. It retains one 
CHP and installs a heat pump. The 
system does not pay back over the 
lifetime of the equipment but is cash 
flow positive. With a capital grant, 
this middle case would work.

  The higher option involves a transition 
to full heat pumps towards the end 
of the decade. It delivers a 100% 
non-traded emissions reduction, but 
negative cash flow associated with 
the higher energy costs. Therefore, 
the plan never pays for itself, even 
with a capital grant. The success of 
this option is dependent on a capital 
grant and a change in electricity 
price to mitigate any increase in the 
hospital’s annual energy budget. 
In some cases, increased energy 
costs arising from the electrification 
of the heat, can be offset by energy 
efficiency improvements and addition 
of on-site renewable generation. 
Increased costs may be tolerated by 
realising the whole system benefits 
such as supporting localised network 
constraints and building resilience 
against local power outages.

The whole system approach
Generally, MEP’s whole system model 
identified that installing renewable 
generation on site offered multiple 
benefits to the whole system including 
supporting localised network 
constraints, generating zero carbon 
power at low cost, and building 
resilience against any local power 
outages in demand dominated 
locations. However, as the grid 
decarbonises gradually, the carbon 
and economic benefits diminish over 
time, though there are other benefits 
that will continue such as flexibility.

A whole system solution also alleviates 
other issues. With storage, it supports 
resilience, reduces dependence 
on the local network and can solve 
local network constraint issues.

Wind provides a better fit with the 
heat demand profile and more 
financial benefit than PV. However, 
more sites were suitable for PV.

Electric vehicle (EV) demand by 2032 
is hard to predict. Using information 
from other ESC projects, together 
with the number of parking spaces 
on sites, the likely future demand for 
charge points was estimated. The 
requirement on most sites will be 
significant and is being significantly 
under-estimated in current EV rollout 
plans. Less than 10 EV charge points 
were being considered at sites. 
Significantly more will be required to 
meet demand by 2030 and beyond.
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Gross Capex
£m

Abatement 
Cost  (£/tCO2e)

Financial
Payback

Cash
pa (£k)

Non Traded
Emissions

19.4 60 None (1,258) –100%

'High' Case   

 'Mid' case option

 Transition to full heat pump

 Electrode boiler

Emissions reduction delivered economically — ongoing higher site energy cost

'Mid' Case   

 'Low' case option 

 Partial heat pump hybrid solution

 Retain 1 CHP

 Additional on-site PV

Gross Capex
£m

Abatement 
Cost  (£/tCO2e)

Financial
Payback

Cash
pa (£k)

Non Traded
Emissions

17.4 23 None 299 –56%

Emissions reduction delivered economically — no financial payback

Gross Capex
£m

Abatement 
Cost  (£/tCO2e)

Financial
Payback

Cash
pa (£k)

Non Traded
Emissions

14.5 (3) 16yrs 827 –35%

'Low' Case   

 Optimise existing system

 Implement efficiency programs

 Some on-site PV

Economically/financially viable — emissions reduction not delivered

Modelling a whole system 'Example' — continued
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Looking to 2050, 
technology will continue 
to evolve. In developing 
plans towards net zero for 
multiple sites, care was 
taken to not leave sites with 
stranded assets beyond 
2032. For instance, choices 
for sites with hydrogen 
potential were captured and 
implementation planned 
as decision points at the 
end of current equipment 
life. Alternatively, timelines 
aligned with when hydrogen 
might be available locally.

Some sites, such as military sites, 
have different areas that operate 
as separate systems. Often 
decarbonising only one system will 
reduce emissions to achieve 2032 
targets. Whilst part of a site is then net 
zero, there is still plenty more to be 
delivered on the remaining elements. 

Other sites can install a heat pump 
and run it with an existing combined 
heat and power (CHP) until the CHP 
reaches end of life. This achieves a 
significant level of decarbonisation 
that can be increased by replacing the 
CHP with an additional heat pump in 
subsequent decades.

Capturing future  
choices is essential 

Standard industry 
practice, up until now, 
has been to collect 
together a series 
of measures and 
estimate the benefit 
of each measure in 
isolation. This practice 
omits considering the 
full interoperability of 
the measures.
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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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Where BAU is business as usual, PV is photo-voltaics, 
DSR is demand side response, DSM is demand side 
management, EE is energy efficiency and BMS is 
building management system.

Programme tracking  
and coordination 

  Do learn do

Telemetry Wind PV DSR/DSM Storage

Onboarding Discovery Concept design

Telemetry,  
concept design and  
engineering teams

 Integrator engineering
 Integrator telemetry 

  Initial concept, goes  
to engineering 
assessment to provide 
numerical outputs to 
confirm concepts

Onboarding

Output

  Site ‘as is’ 
assessment

  Future site 
considerations

Field team

  Telemetry and 
engineering 
discovery combined

Telemetry and engineering subject matter experts including 
(but not limited to)

Figure 1: Process for Site Assessment
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Programme tracking  
and coordination 

  Do learn do

Storage Heat Hydrogen EE BMS

Model and document

Output concept 
design options and 
recommendations  
for initial interventions 

 Engineering solution 
  Carbon and cost assessment
  Green Book economic  

and finance 
 Quick wins
  Telemetry and data 

requirements

Telemetry,  
concept design and  
engineering teams

 Integrator engineering
 Integrator telemetry 

Modelling BAU, 
Green Book 
evaluation and  
final concept plan

Peer review
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2021 2022  Time

Smart EV chargers Smart EV chargers

Site expansion

A
ct

io
ns

 
Phase 1 Phase 2

No regrets

LED lighting

BMS replacement

Integrated building  
and energy system control

Energy submetering

New heat network and  
centralised heat pumps  
to serve workshops  
(recommended option)

Heat network expanded  
to serve 400 and 500 series 
accomodation 

Ground–mounted PV 
(recommended)

Repurposing of 
ring main

Roof–mounted PV 
(alternative)

Local heat pumps  
to serve workshops  
(alternative option)

Local heat pumps to  
serve 400 and 500 series 
accommodation

Local heat pumps to serve new build

Heat network expanded to new build

Building fabric upgrades 
to workshops

Address contractual  
and budget limitations

Battery storage

Figure 3: Proposed pathway of measures
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 Heating

 Cooling

  Monitoring  
and control

  Electricty 
generation  
and storage

 Transport

 Energy efficiency

 Building changes

  Speculative option

  Not modelled  
for MEP target

  Design dependency

 Decision point

Time

Smart EV chargers Smart EV chargers

Site expansion

Decommission 
of 300 series 

 
Phase 2

Integrated building  
and energy system control

Heat network expanded  
to serve 400 and 500 series 
accomodation 

Local heat pumps to serve  
some peripheral buildings

Local heat pumps to  
serve 400 and 500 series 
accommodation

Local heat pumps  
to serve some  
peripheral buildings

Local heat pumps  
to serve remaining 
peripheral buildings

Local heat pumps  
to serve remaining 
peripheral buildings

Local heat pumps to serve new build

Heat network expanded to new build

Battery storage

Electric humidity 
control

2032
50% NT emissions 
reduction target

2050 
Net Zero target
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