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Why smart systems and heat?

Our Smart Systems and Heat programme 
is focused on creating future-proof and 
economic local heating solutions for 
the UK. Heat accounts for over 40% 
of the UK’s demand for energy, and 
almost 20% of the UK’s CO2 emissions 
come from domestic heating.

The vast majority of domestic heating 
today is delivered through gas boilers. 
Their prominence will reduce over time as 
new approaches to heat supply – 
including heat networks and heat 
pumps – are introduced, and demand 
management – such as the improved 
thermal efficiency of buildings – increases.

We believe that in future the most practical, 
cost-effective heating solution in any one 
area will depend upon a number of factors 
specific to that individual location. For 
example, the solution in a local urban area 
will look different to that in a suburban 
site, and different again to that for a rural 
community. These local solutions also 
need to consider likely developments 
in the national energy system.

Over time, the transition towards the 
new approaches to heat supply and 
demand management can best occur with 
consumer- centric technology development 
and value offerings, within a framework 
of supporting policy. Focussing on the 
consumer, our Smart Systems and Heat 
programme will create future-proof and 
economic local heating solutions for the UK.

 
 
 
 

This programme will run in two phases.

Phase One (2012 – 2017) 
Phase One is developing software tools 
to design location-specific smart energy 
systems. We are working with Local 
Authorities to create a small number of 
designs specific to their communities. We 
are undertaking a number of consumer 
behaviour, technology development, 
business modelling and supply-chain 
activities to create heat supply and 
demand management products and 
services that meet consumer needs.

Phase Two (2017 onwards) 
Phase Two will see a demonstration of the 
designed local smart energy system to prove 
the concept and methodology, importantly 
proving that the capability and approach 
can be adopted nationally and providing an 
evidence base for future supportive policy.

The programme has been split into 
a number of work areas covering key 
consumer, technology, commercial 
and supply-chain issues.

Hitachi has joined the ETI as a 
programme associate bringing with 
them their leading expertise in smart 
systems design, integration and 
execution to the ETI and the UK.

From the autumn of 2015 the delivery 
of the programme will be taken on 
by the Energy Systems Catapult.

What We are doing?

»  ConneCting together – 
the understanding 
of Consumer needs 
and behaviour with 
the development 
and integration of 
teChnologies and new 
business models

»  delivering enhanCed 
knowledge amongst 
industry and publiC 
seCtor

»  resulting in industry 
and investor 
ConfidenCe to 
implement from  
2020 whiCh enables  
a uk heat transition

“heat accounts for 
over 40% of the uK’s 
demand for energy, 
With domestic heating 
accounting for 
almost 20% of the 
uK’s co2 emissions”
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»   DNV GL and a partnership of Hitachi  
& EDF worked on developing the 
EnergyPath Operations software model

»  Increases ETI’s capability to provide 
comprehensive local area energy  
system designs

What have We done to date?

DNV GL and a partnership between Hitachi & EDF have worked 
independently on a functional specification to develop the 
first phase of EnergyPath Operations – a software tool that 
will allow designers to better understand the information and 
communications technology (ICT) solutions they will need to 
implement to deliver new home heating solutions.

EnergyPath Operations once developed will provide knowledge 
to users on how to design ICT systems, the cost implications of 
such designs and the viability of various systems.

will allow 
designers to better 
understand ICT 
solutions

Energy consultancy Baringa Partners were appointed to  
design and develop a software modelling tool to be used  
in the planning of cost-effective local energy systems.  
This software is called EnergyPath and will evolve to include  
a number of additional packages to inform planning, 
consumer insights and business metrics.

Element Energy, Hitachi and University College London have 
worked with Baringa to develop the software with input from 
a range of local authorities, Western Power Distribution and 
Ramboll. EnergyPath will complement ETI’s national strategic 
energy system tool ESME which links heat, power, transport 
and the infrastructure that connects them. EnergyPath is a 
registered trade mark of the Energy Technologies Institute LLP.

We are working in stages with Newcastle City Council, 
Bridgend County Borough Council and Greater Manchester 
Combined Authority to support energy infrastructure planning 
and demonstrate the use of the Energypath Networks tools.

Economics consultancy Europe Economics have been 
appointed to develop a modelling framework that will  
help local authorities effectively evaluate the benefits  
of more energy efficient buildings and networks.

Working in collaboration with AECOM, who specialise in 
building data collection and management, the model will 
help local authorities to scope out potential opportunities 
and benefits for their particular area.

This project complements the EnergyPath Networks 
software modelling tool which will be used in the planning 
of cost-effective local energy systems.

»  Software tool to design cost-effective  
local energy systems for the UK

»   Designed in partnership with local 
authorities

»  Demonstrating the capability to create 
future-proof and economic local heating 
solutions for the UK

»  Modelling framework to help local 
authorities evaluate the benefits of a range 
of low carbon interventions

»  Identifies opportunities and business models

»  Complements the development  
of EnergyPath Networks



»   Project to practically test and 
develop novel approaches to 
domestic retrofit

»   House types to be retrofitted 
based on the findings of 
previous ETI research

»   Project strengthens ETI’s 
growing capability in creating 
future-proof and economic local 
energy solutions across the UK

Building retrofit

The aim of the project is to validate the cost, time and energy effectiveness of 
domestic retrofit across different house types, using an approach that could be 
employed to improve the energy efficiency of the vast majority of the existing 26 
million homes in the UK which will still be in existence by 2050.

The novel, mass-scale retrofit approach being tested was first developed in a desk-
based ETI project (“Optimising Thermal Efficiency of Existing Housing”) completed 
in 2012, as part of the ETI Buildings programme.

The 20-month long, £475,000 project will retrofit five types of domestic property, 
identified and prioritised in the earlier ETI project:

1. A pre-1919 mid-terrace house

2. A pre-1919 detached house

3. A 1919-44 semi-detached house

4. A 1945-64 semi-detached house

5. A post 1980 semi-detached house
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This project involved thousands of respondents providing insight into 
consumer requirements for heat and energy services, both now and in the 
future. Particular focus was given to identifying the behaviour that leads 
people to consume energy – in particular heat and hot water.

This £3m project was led by PRP Architects, experts in the built environment. 
It involved a consortium of academia and industry – UCL Energy Institute, 
Frontier Economics, The Technology Partnership, The Peabody Trust, National 
Centre for Social Research and Hitachi Europe.

consumer Behaviour study

»  Comprehensive behaviour 
study involving domestic 
and commercial consumers 
focusing on heat

»  Seeking to identify consumer 
requirements – now and in  
the future

»   Understanding consumers’ 
responses to smart energy 
system proposals

What have We done to date? 
 continued »
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What have We done to date? 
 continued »
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This project studied how value can be delivered across a smart energy 
value chain – in the context of the UK.

It built a clear understanding of how smart energy systems can deliver 
combined consumer value alongside commercial value for market 
participants – producers, suppliers, distributors. This analysis will help to 
make the commercial deployment of smart energy systems more likely.

This £600,000 project was delivered by Frontier Economics, a leading 
economic consultancy.

 
value management and delivery

»   Project to quantify how value can be delivered 
across an entire UK smart systems value chain

»     Seek to understand how smart systems  
can deliver consumer value

»     Seek to understand how smart systems  
can deliver commercial value

»  Project to identify gaps in 
the range of potential smart 
systems technologies

»   Aiming to accelerate the 
development of these 
component technologies

»  Project delivered by a 
consortium including 
academia and industry

This project identified gaps in the range of potential smart systems technologies 
to accelerate the development of component technologies which are required for 
any successful deployment and operation of a future smart energy system.

 
enaBling component technologies

This £500k project was announced in 
February 2013 and was delivered by a 
consortium of partners that included 
Hitachi Europe, EDF Energy, Element 
Energy, David Vincent & Associates and 
Imperial Consultants

£500k
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What have We done to date? 
 continued »

»  Projects specified the data 
system functionality and 
proposed architecture to 
fulfil the information and 
service requirements of a 
smart energy system

»      Functionality addressed the 
question of data security

»  Two independent contracts  
to provide an optimum 
solution

 
data management and systems architecture
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Hitachi Europe and energy & sustainability consultants DNV 
Kema worked independently on two £100,000 contracts 
to identify any data system constraints that need to be 
incorporated into smart energy systems.

The projects launched in February 2013.

£200k
“heat accounts for over 40% of the 

uK’s demand for energy. our smart 
systems and heat programme 
is focused on creating future-
proof and economic local heating 
solutions for the uK ”
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of the UK’s housing stock 
will still be in use in 2050

90%

contribution of household heating 
to national carbon emissions

20%
likely cost of comprehensively 
retrofitting seven million homes

£100bn

...involved in ETI research 
around heating use and 
needs

Consumers
2,500

homes per week 
The equivalent of  
10 Milton Keynes 
each year

20,000
BetWeen 2025 and 2050 - 26 million homes Will require 
neW loW carBon installations

eliminating emissions from Buildings is more cost-effective 
than maKing deeper cuts in other sectors

One 
Local area schemes 
using heat networks

Two 
Individual home systems 
using electric heat

there are tWo principal pathWays for 
decarBonising domestic space and Water heating

if electric heat systems are 
not used in any transition

30%

preparing for transition 
as rapid implementation 
is required from 2025 to 
meet 2050 targets

10yEArS

carBon aBatement costs 
increase around

next decade is critical

Few consumers are presently 
engaged to change their 
heating systems to combat 
emission reductions

smart systems and heat

Time

Effort

Money

our consumer research 
highlights people want 
better control of time, 
effort and money

insights arising from 
the programme 
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The Energy Technologies Institute is 
a partnership between global energy 
and engineering companies and the 
UK Government.

Its role is to act as a conduit between 
academia, industry and government 
to accelerate the development of 
low carbon technologies.

It brings together engineering 
projects that develop affordable, 
secure and sustainable technologies 
to help the UK address its long-term 
emissions reduction targets as well 
as delivering nearer term benefits.

It makes targeted investments 
in a portfolio of nine technology 
programmes across heat, power, 
transport and the infrastructure that 
links them.

ETI Members

ETI Programme Associate

aBout the eti
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John Batterbee  
Chief Engineer -  
Smart Systems and Heat 
0121 20 33 718  
john.batterbee@eti.co.uk

Grant Bourhill  
Project Director -  
Smart Systems and Heat
0121 20 33 708  
grant.bourhill@eti.co.uk

Phil Proctor 
Programme Manager - 
Smart Systems and Heat 
0121 20 33 712  
phil.proctor@eti.co.uk

Jeff Douglas  
Strategy Manager -  
Smart Systems and Heat
0121 20 33 738  
jeff.douglas@eti.co.uk

project team
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