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We’re an impact-driven research unit, founded by 
a global energy tech disruptor that services 25 
million customers globally across 14 markets.

About us 

We set our own research agenda and operate 
on a not-for-profit basis. 

Founded by Octopus Energy

Operated autonomously 

Our access to tens of billions of customer data 
points gives us an unparalleled insight into the 
real behaviours of people and businesses. 

Grounded in real-world data



Understanding what 
motivates households 

to change their 
behaviour in response 
to a flexibility event

Engaging a diversity of 
households in flexibility 
events, reducing costs 

of the whole system and 
benefiting everyone

Identifying how effective 
heat pumps can be as a 

flexibility resource whilst 
protecting household 

comfort

Hitting the 
Target

The Big Dirty 
Turn Down 

Building an agent-based 
model simulating the 

interventions required to to 
meet the UK gov heat pump 

installation 2028 target

CrowdFlex HeatFlex

Building models that show 
the impact of low carbon 
technology adoption on 

energy consumption

Faraday 

Proving the utility of a tool 
that analyses the impact of 
low carbon technologies on 

distribution networks

Protecting 
the grid

Developing accurate 
consumption models to 
unlock a flexible energy 

system

Baselining

Turning vision into reality

Many projects, one goal

Building understanding of 
at-home EV charging 

behaviours and 
automation

Intelligent 
Octopus 

Delivering evidence-driven 
roadmaps that city leaders 

can use to transition to 
green energy systems

Clean Energy 
Cities 

Using real world 
trials to validate marginal 

emission models -
empowering people to 
choose clean energy

Marginal 
emissions

Completed

In progress



Brief research intro



UK Government has a target to install 600,000 heat 
pumps per year by 2028. Heat pumps are a relatively 
nascent technology (in the UK) so uptake trajectories 
are unclear. How can we meet this target?

Intro to Hitting the Target

We shared the findings in a report with policy-
makers, government stakeholders and relevant 
committees and associations to inform current and 
future decision making.

The challenge

Target audience

We built an open-source agent-based model 
simulating the interventions or combinations of 
interventions required to hit this goal. 

Our response



In our ABM, the agents are households in England and Wales. Each 
household has a set of attributes including property type, age, 
construction, size, property value, tenancy and their off-gas grid 
status. The environment of the simulation encompasses everything 
outside the agents that influences their decision-making process.

Methodology

Each scenario consists of a combination of interventions and a choice of 
model parameters. For each scenario, we assess the likelihood that it 
achieves the 2028 HP installation target. After assessing each scenario in 
turn, we explore key trends and themes between scenarios, relevant to 
the policy landscape.

Defining our agents & environment 

Modelling interventions

We simulated 24,600 agents, randomly sampled from our database of 9.2 
million properties, which represents 1 in every 1000 households in England 
and Wales. The findings were scaled up to GB. Their heating system decision 
making is simulated over a range of simulation runs for each scenario. 

Running the simulation



Scenarios we 
modelled

We modelled key government and industry interventions including

● Boiler Upgrade Scheme 
○ £5-6k grant capped at £450m from April 2022-25

● Redistribution of policy costs across gas and electricity
● Fossil fuel boiler ban commencing on 1st January 2035

■ V1. deadline announced 2025
■ V2. deadline announced 2030

These interventions are modelled alongside variables including:
● Levels of consumer awareness
● Feasibility of heat pumps for different building types
● Technology cost changes (learning effects)
● Perceived hassle of installing a heat pump
● Availability of heat pump installers

For each scenario we assessed the likelihood that the Government’s 2028 
installation target would be achieved.



Scenario overview



Outcomes



Our modelling did 
find scenarios in 

which govt 
installation 

targets were 
met…and some in 
which they were 

exceeded

It also found 
many scenarios 

in which govt 
targets would 

not be met

We did not find any 
scenario in which targets 

were met that did not 
include the announcement 

of a ban. But, the ban 
existed alongside other 

hard and soft interventions. 
Date of announcement is 

important 

Selected Spoilers (more of our findings later)

We found some 
scenarios in which 
sufficient demand 

for heat pump 
installations would 
be generated but 
could not be met 

without more 
installers



🔑 Finding 1: 
Upfront costs are the largest barrier to adoption

Grants such as the Boiler Upgrade Scheme enable less wealthy households to adopt heat pumps, 
but it does not go far enough on its own to meet the target



🔑 Finding 1: 
Upfront costs are the largest barrier to adoption

Grants such as the Boiler Upgrade Scheme enable less wealthy households to adopt heat pumps, 
but it does not go far enough on its own to meet the target



🔑 Finding 2: 
In scenarios where we meet our target, there is likely medium term installer constraints



🔑 Finding 3: 
Early ban announcement, consumer awareness raising and installer training together are 
key to reaching Govt target and beyond



Our findings

Upfront costs

Present the biggest barrier to adoption by 
our household agents. Even in our most 
ambitious projections, the upfront cost of a 
HP is still 1.5- 2 times more expensive than 
an equivalent boiler in the short-medium 
term. 

Awareness

Our model is most sensitive to awareness 
and rate of renovation; changing these 
values leads to a large increase in the 
cumulative HP installations over the time 
period simulated.

Resolving friction

Renovation is most important trigger for 
agents to purchase new heating systems. 
Resolving frictions a household experiences 
with changing heating system type in a 
‘near-breakdown’ scenario, especially if 
property type and insulation are sufficient, is 
important to meeting targets and  avoiding 
lock-in to fossil fuel systems.

Boiler ban

Of scenarios that enable us to reach the 
Government’s target, the early 
announcement of a fossil fuel boiler ban 
with a commencement date of 2035 is 
critical to driving uptake. Announcement 
date matters - by reducing the time frame 
by 5 years, the number of HPs installed 
could differ by as much as 63%.

Policy costs

Redistribution of policy costs does not 
materially change the number of HP 
installations since upfront costs outweigh 
the future running costs of a heating 
system in a household’s decision-making.

Training

Our simulations suggest 30,000 HP 
installers are required by 2028, a tenfold 
increase on today’s numbers and approx. a 
quarter of existing Gas Safe installers. 
Failure to do so will lead to medium term 
capacity constraints in 2025/27.



Recommendations for policymakers

Launch a public 
awareness 

campaign on 
decarbonising 
home heating

Prioritise 
efforts to grow 

heat pump 
installer 
numbers

Take a longer-
term view of 

upfront costs

Set an unambiguous 
timeframe for the 
phase out of fossil 

fuel heating systems 
as early as possible

Full report on our website

https://www.centrefornetzero.org/res/hitting-the-target/


Questions❓

lucy@centrefornetzero.org
linkedin.com/in/lucyyu1/



Shared with… 



Source code & data

Source code is available on 
GitHub: 

https://github.com/centrefornetzero
/ domestic-heating-abm 

https://github.com/centrefornetzero
/ domestic-heating-data

https://github.com/centrefornetzero
/epc-ppd-address-matching

We used publicly available data 
to initialise our agents:



https://www.scottishepcregister.org.u
k/CustomerFacingPortal/DataExtract

England and Wales?! What about Scotland?

Each row in the EPC data is a record of a survey from a trained inspector. 
While EPC data could be massively improved in a number of categories 
(and it might be reworked in the future), it still reflects a good household-
level dataset that could be used for the energy transition.
Households are issued with a new EPC certificate after major building 
work, or for a new heating system, etc.

Scottish EPC data is released openly 
every quarter

But the EPC data on its own is data-rich!

Our approach relied on joining house price data to EPC data at the household 
level, which wasn’t possible in Scotland.
Other datasets (e.g census) could be used to approximate for each household

House price data, used to derive 
affluence and wealth, is EngWales 
only

https://www.scottishepcregister.org.uk/CustomerFacingPortal/DataExtract


Our assumptions and attributes are transparent



Extensions & future work

Modelling extensions

● Introduce more heating systems (for example 
hydrogen boilers, district heating, infrared 
heating or hybrid solutions such as heat pumps 
and boilers)

● Introduce effects of temperature in the 
simulation: this could help to introduce variable 
COP throughout the simulation period.

● Model variable or time-of-use energy costs, and 
forecast costs over time. 

● Model heat pump installers as a separate agent 
who takes decisions based on Government 
restrictions, demand and supply, and investigate 
local and regional effects. 

● Investigate other intervention scenarios, 
including local interventions. 

Dataset extensions

● Incorporate EPC data from Scotland
● Model households not in the EPC 

database.


