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Overview of the Smart Metering Implementation 

Programme 

 

Smart meters will put 
consumers in control of 

their energy use, 
transform their 

relationship with energy 
suppliers and lay the 

ground for future smart 
grid innovation 

 

Accurate 
bills, 

improved 
customer 
service 

Enabler of 
the Smart 

Grid 

Faster 
consumer 
switching 
(days not 
weeks) 

Streamlines 
industry 

processes, 
reducing 

costs 

Drives a 
more 

competitive 
energy 
market 

More efficient  
network 

management 

 

• 53 million smart meters to be replaced in 

Great Britain by end 2020 

 

• Installation visits to 28 million homes and 

2 million small businesses 

 

• Both electricity and gas metering 

 

• Proactive consumer engagement 

activities to ensure energy consumers 

understand what smart meters can do for 

them 

 

• Wireless home area network to link 

meters to in-home displays and devices 

added by consumers 

 

• Secure national network links smart 

meters to energy suppliers and network 

operators 

 

• Net benefits of £6.2 bn  
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Direct feedback on energy 

consumption  
Information on household energy consumption provided in real time 

Motivational campaigns 

Indirect feedback on energy 

consumption  

Consumer incentives or 

disincentives 

Advice and guidance 

PR, marketing or advertising campaigns designed to drive consumer 

awareness of energy efficiency and motivation to reduce consumption 

Information on household energy consumption provided historically  

Financial or other incentives/disincentives targeted directly at the 

consumer and designed to drive a reduction in consumer energy usage 

Provision of information, advice and guidance on energy reduction 

(delivered by paper, web, TV, mobile, face-to-face or by phone) 

Market (non-consumer) 

levers 

Levers, such as regulatory measures and financial or other 

incentives/disincentives, targeted at market actors and designed to 

indirectly reduce consumer energy usage  

Consumer engagement interventions 

These 6 categories seek to describe types of intervention – not who owns or delivers interventions 
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*Direct interventions aim to stimulate behaviour change by impacting directly on consumers  

**Indirect interventions encourage third parties to deliver direct interventions and thereby stimulate or facilitate consumer 

behaviour change  
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Subcategories of intervention  

Direct interventions 
Indirect  

interventions 

 

 

 

 

• Historic feedback on 

energy consumption  (via 

bill, paper, TV or web) 

 

• Comparative or 

normative feedback on 

energy consumption (via 

bill, paper, TV or web) 

  

• Shared comparative 

feedback on energy 

consumption 

 

• Feedback on household 

energy loss (e.g. infrared 

photos) 

 

• Feedback on household 

temperature levels 

 

 

 

 

General 

• Provided on paper, web, 

TV, mobile, face to face 

(one-to-one or in a group), 

or by phone 

• Single, independent 

source of accredited EE 

advice (multiple channels 

incl. phone, online) 

• Independent list of 

accredited EE suppliers 

• Product labelling 

schemes (EE rating or 

lifetime impact) 

• Independent appliance 

energy consumption 

comparison website 

 

Household-specific 

• Provided on paper, web, 

TV, mobile, face to face 

(as above), or by phone 

• Household energy audit 

+ tailored advice and 

guidance   

- Based on physical survey 

or remote analysis of 

smart or other data 

• Energy Performance 

Certificates 

 

 

 

 

 

• PR campaign 

• Marketing and social 

marketing campaign 

• Advertising campaign 

• TV show placements 

 

• Using trusted advocates, 

spokespeople and 

champions to promote low 

energy behaviours 

 

• Demonstration 

households 

- EE behaviours 

- EE home improvements  

- EE technology  

 

• Promotion of energy 

efficient public and private 

sector estates and 

workplaces 

 

• Making local or 

household energy use 

visible in the community 

 

 

 

 

 

 

Financial 

• Cash rewards or prizes 

(household or community) 

• Tax credits, reductions or 

rebates (incl. VAT) 

• Stamp duty reductions or 

rebates (EPC-linked) 

• Council tax reductions or 

rebates 

• Grants, loans, subsidies 

(incl. Green Deal etc) 

• Disincentives (e.g. rising 

block tariffs; time of use 

tariff; penalties for not 

meeting EPC standards) 

• Offers/discounts on EE  

or other products & 

services (incl. collective 

purchasing) 
 

Non-financial 

• Commitments or targets 

to reduce energy usage 

• Non-cash rewards or 

prizes (hhold or cty) 

• Free or subsidised 

services to remove 

barriers to EE measures 

(e.g. loft-clearing) 

• Free or subsidised EE 

equipment, products or 

appliances 

• Planning permission 

dependent on EE 

measures 

 

 

 

 

• Minimum product 

standards (choice editing) 
 

• Energy Company 

Obligation measures 
 

• Market reforms aimed at 

incentivising suppliers and 

other parties to drive a 

reduction in domestic 

energy consumption (jncl. 

settlement reform) 
 

• Tax credits, reductions or 

rebates (incl. VAT) and 

innovation funding aimed 

at stimulating development 

and distribution of 

EE/smart/automated 

products and associated 

services  
 

• Incentives/disincentives 

aimed at key parties. e.g. 

- Tradespeople 

- Landlords 

- Estate agents 

- Local authorities 
 

• Smart Energy Alliance 

(business + consumer 

groups) 
 

• Advertising restrictions 

around non EE products 
 

• Building regulations 

 

 

 

 

• In-home display (IHD) 

- IHD + heating controller 

- IHD + usage indicator 

alarm  

- IHD + visual usage 

indicator 

- IHD + appliance level 

feedback 

- IHD in-built into 

appliance 

 

• Real time feedback via 

TV, Web or mobile 

- Real time 

feedback via 

mobile + real 

time remote 

control  

 

• Prepay smart meter 

Direct feedback 
Motivational 

campaigns 
Indirect feedback 

Consumer 

incentives or 

disincentives 

Advice and 

guidance 

Market (non-

consumer) levers 

Based on COI analysis, refined after workshop with DECC and academics and working session with DECC 
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Direct feedback on 

energy consumption  

Motivational  

campaigns 

Indirect feedback on  

energy consumption  

Consumer incentives  

or disincentives 

Advice and guidance 

Market (non- 

consumer) levers 

MEANS 
Knowing what to do and how to do it 

 

MOTIVE 
Having a reason for doing it 

 

OPPORTUNITY 
Having the resources to do it 

 

Each category of intervention mainly targets 

either the means, motive or the opportunity 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

Primary outcome 

Secondary outcome 

Based on COI analysis, refined after working session with DECC 



Design of the Early Learning Project 



Early Learning objectives 

• What can we learn from Foundation installations of smart-type meters 

and IHDs? 

• Focus is on how to maximise consumer benefits 

 

• What are the critical factors for delivering consumer benefits, 

especially energy saving?   

• What changes to consumer engagement may be needed, in order 

to optimise benefits? 

 

Research outputs have now been published at 

https://www.gov.uk/government/publications/smart-metering-early-

learning-project-and-small-scale-behaviour-trials : 

1. Consumer Survey: 4,000 face to face interviews; with 79 in-depth, follow-up interviews 

2. Domestic energy consumption analysis:  11,000 smart meters vs. controls 

3. Smart-type pre-pay: 90 in-depth interviews and 8 focus groups 

4. Consumer Engagement Behaviour Change: four small-scale trials, c.1,300 consumers 

5. Synthesis with wider evidence 

https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials
https://www.gov.uk/government/publications/smart-metering-early-learning-project-and-small-scale-behaviour-trials


Early Learning Project 

Consumer survey 

(4000 consumers) & 

79 in-depth interviews 

Diary recording one 

week’s use of IHD 

Synthesis 

Integrates evidence on how consumer engagement is working 

and identifies where further steps are likely to be effective in 

increasing consumer benefits 

Policy conclusions  

Energy 

Consumption 

analysis 

Pre-payment 

in-depth 

research (90 

depths, 8 

groups)  

Foundation installations to 
early 2013 

Smart PP research 

including smart-type 

PPM meters by Utilita 

(late 2013) 

Behaviour 

change 

trials (4 

‘mini’ trials 



The use of theory-based 

evaluation methods offers 

a way of: 

 

• Exploring mechanisms 

of causality 

• Building, over time, a 

picture of what works in 

what context 

• Designing performance 

management systems 

• Inferring likely future 

impacts 

Theory-based evaluation 

Figure taken from Fig 9 ‘Building the evidence base for policymaking: realist approach’ from: Realist synthesis: an introduction, 

Pawson, Greenhalgh, Harvey and Walshe ESRC Research Methods Programme RMP methods paper 2/2004. 



Early consumer responses and 

impacts  



Smart meter customer journey 

Prior knowledge of smart meters

Contact with supplier about 

smart meter

Pre-installation contact from 

energy supplier

‘Information’ use period
e.g. Finding out what a specific appliance uses, or comparing appliances

‘Monitoring’ use period
e.g. Checking nothing has been left on before going to bed

Continued use

Installation event

Explanation of the IHD

Energy saving advice

Own learning period

Revival event, e.g. an 

unexpectedly large bill

IHD Unplugged

 Verbal

 Written

 Observation of IHD

 Play with IHD

 Play with appliances

 Further reading (supplied/found)

 Contacted by supplier

 Proactive request by customer

 Appointment booking

 Appointment confirmation

Possible outcomes

Stages of the smart 

meter customer journey 

and possible activities at 

each stage

Pre-installation

Installation

Post-installation

Tentative use

Smart meter customer 

action – some smart 

meter customers only

Energy supplier action 

– all smart meter 

customers

Energy supplier action 

– some smart meter 

customers only



IHD usage 
• 96% of smart-type meter customers reported that their IHD had been plugged in at some point 

and 61% reported that their IHD was still plugged in and in use 

 

• The majority (89%) of respondents whose IHD was still plugged in looked at it personally, and of 

these respondents 73% looked at it at least once a week 

 

 

 

  Traffic  

   lights 

• What is being used right now? 

• What does this appliance use? 

• Has anything been left on that should not be on? 

• Confirm ‘good’ energy behaviour through 
maintenance of a green signal 

  £ / KWh 

*As for traffic lights 

• How much has been spent today? 

• What is normal for this home? 

• What is the bill likely to be? 

 Charts 

* As for traffic lights /£/KWh 

• Comparing appliances 

• How is use changing over time? 

• Spotting unusual events / days 

• What has happened in the house while the ‘energy 
guardian’ was out / away? 

  CO2E 

• Uncertainty as to what this means 

• Lack of benchmarking data 

• The environment is important (for a few), so it is 
good to see this 

   IHD  

Most commonly reported 

Least commonly reported 



Socio-demographics of IHD usage  
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• Proactive requesters or active responders

• Owners of clip-on IHDs prior to smart meter installation

• Family households with children aged 15 and under

• See Figure X below

• D

Still plugged in & in use

Who? • Proactive requesters or active 

responders

• Owners of clip-on IHDs prior to 

smart meter installation

• Family households with children 

aged 15 and under

• Those who recalled receiving 

information from their supplier 

before, during or after installation 

• Those with formal qualifications

Base: All smart meter customers with an IHD (1,801), 4th October 2013 – 1st February 2014

Why?
• Continued to find the IHD useful, 

to control energy use or budget

• After using the IHD to gain 

information about energy use, 

went on to use the IHD to 

maintain awareness day-to-day

• Had specific uses for the IHD as 

a ‘help’ around the house, e.g.

o Checking everything is 

switched off before bed

o Signalling washing is done

• Enjoyed ongoing confirmation 

that energy use was ‘low’ (green)

• Older customers aged 65+

• Customers with no formal 

qualifications

N.B The differences for these 

individuals are less clearly defined than 

for those who still or never plugged their 

IHD in.

• IHD not / no-longer useful

• Learned about household / 

appliance energy use early on, 

then could see no further use for 

the IHD 

• General tapering of interest in 

IHD as novelty wore off

• Information on IHD display was 

too limited, difficult to interpret, or 

did not meet requirements

• IHD led to feelings of anxiety

• Needed space or plug socket for 

another purpose

• Older customers aged 65+

• Lower social grade households

• Customers with no formal 

qualifications

• Customers in single person 

households

• Households where someone 

lives with a long-term health 

condition

• Expectation or assumption that 

the IHD would not be useful, 

sometimes due to:

o Lack of concern over energy 

bills

o Sense there was little scope 

to change

o Assumption that they would 

be unable to interpret the data 

shown, or technophobia

• Did not understand the installer’s 

explanation if the IHD

• Found the IHD unattractive

No longer plugged in Never plugged in



Credit customers reported two main 

ways of using their IHD: 

‘Monitoring’ approach 

A primary interest in monitoring the 

state of things in the house, or 

keeping a general overall eye on 

energy use day-to-day (e.g. checking 

everything is off when they leave the 

house, comparing usage over time). 

 

‘Information driven’ approach 

A primary interest in knowing how 

much energy a specific appliance 

uses, which appliances ‘make it 

go red’ or ‘cause a spike’ 

Those who took a monitoring approach were more likely to agree that 

they: had tried to reduce the amount of energy they use; know what uses 

the most electricity in their home; feel in control of what they spend on 

energy bills; give at least a fair amount of thought to the amount of gas 

and electricity they use; and say that their thermostat is set to a lower 

temperature than a couple of years ago (and other responses). 

Linked to more enduring usage and 

greater benefits: 



Quantitative survey findings 

• Try to reduce energy use at home 

• Frequently purchase more efficient 

appliances 

• Installed loft/top-up insulation 

• Less likely to have queried a bill 

• Feel in control of gas use 

• Know what uses most electricity in home 

• Recently changed energy tariff 

• Satisfied with energy supplier 

• Evidence suggests more 

scope for improving impacts 

in other areas including 

wider energy efficiency 

behaviours 

• In order to improve these 

impacts consumers will 

need further support in a) 

using the IHD to its full 

potential and b) acting on 

the information it is giving 

them 

 

Comparisons were made between the survey responses provided by 

smart–type meter customers and a matched control group of legacy 

meter customers. This enabled us to assess whether or not a range of 

reported impacts can be attributed to smart-type meter installations. 

Positive impacts identified (based on 

self-reported actions)                       



Credit meter research findings 

“I look for the AA+ on appliances. I noticed it so much 

with the new fridge and freezer. They go on amber, and 

the old ones used to go on red [when ‘kicking in,’ as 

shown on the IHD]. I got the new fridge because of the 

red light, and the freezer; it was coming on too often.” 

Low income, 65 and over, IHD plugged in  

“I didn't realise the shower and things 

would use so much, before we had the 

smart meter, when it goes red, you know. 

  

I didn't realise before that those things 

used more than the lights. When the cooker 

and the washing machine are on, it just 

goes amber.  

 

Knowing this means we have quicker 

showers, we're not filling the kettle as 

much, only boiling it when we need it, not 

re-boiling it.” 

Middle income, 18-34, Children in HH, IHD now 

unplugged  

“If I didn't have the display, I don't think I'd be like I am 

now; telling them [the children] to turn plugs and 

lights off, I wouldn't do it without that [the display].” 

Low income, 35-64, Children in HH, IHD plugged in  

The follow up interviews found that some respondents could recall 

examples of using the IHD to identify and then implement energy 

efficiency related changes 

 

 



Testing hypotheses to reach findings 
 



Drawing conclusions and recommendations for 

further action 
 

ELP survey and qualitative research 

• Strong levels of engagement with the IHD generally 

• But lower levels of engagement among priority groups (older, lower social grades, lowest incomes 

(<16K), etc) who were 

• Less likely to: say the IHD was easy to use; say they knew how to operate  different functions of 

IHD 

• More likely to have stopped using the IHD because they did not understand it.  

  
Prepayment qualitative research 

• Wider benefits around not accessing the meter and helping with budgeting are highly valued by PPM 

customers  - real positive impacts on daily lives. 

• Prepayment customers generally not interacting with energy consumption element of the IHD. 

 

Synthesis 

• Engagement with the smart meter/IHD will be influenced by their perceived value plus the householder’s 

confidence, knowledge and skill in using the IHD and the data it provides.  

• Customer journey: key transition points to move from installation to changing behaviour. 

 

 

Synthesis brought together this evidence within overarching framework to draw conclusions, for example: 
 

1. Carefully targeted support arrangements for vulnerable and prepayment consumers, potentially involving 

additional face-to-face support either during or after the installation visit, including practical advice on steps 

which individuals are able to take in their circumstances; 
 

2. Consider the role of third parties in supporting these additional activities. 



Smart Meters and innovation 

 
 

 

 

 

 

 

 

• Consumers can allow 

companies to retrieve 

consumption and tariff data 

remotely from their meters; 

• Consumers can connect 

gateways which receive 

data locally to control 

appliances or stream to 

the cloud; 

• Energy supplier is not 

involved in either route to 

data; 

• Level playing field between 

suppliers and others in 

market for energy data 

services. 

A major platform for innovation in the energy data space – 53 million 

meters to be installed by the end of 2020: 



Looking to the future 
“Smart metering can be seen as a point of entry to a more feedback-rich environment (for 
which there is evidence of an appetite) that will enable consumers, prosumers and suppliers to 
improve energy management radically, with the development of smarter grids, TOU tariffs and 
energy service offerings.  

“Learning about the uses of smart meters and IHDs can be a ‘point-of-entry’ for many 
households into understanding and choosing options. The justification for investing in the 
installation process is therefore not limited to immediate or short-term benefits.  

“The socio-technical perspective on energy use outlined in the report emphasises the 
interdependence of knowledge and skills, energy markets and supplier pricing policies, 
household preferences, and the design of homes, appliances and software. Smart metering is 
one element in this mix of variables; for it to be fully effective, attention needs to be paid to the 
others as well.  

“Future smart grid developments could add a significant new dimension to domestic energy 
management. Over time it is reasonable to expect market-based innovations and partnerships 
to develop, involving architects, designers, appliance manufacturers, service providers and 
others. This strongly suggests that the purpose and function of ‘consumer engagement’ will 
evolve, and will need to be kept under review.” 

(ELP synthesis, conclusions chapter) 



Conclusions and further work 
 

• Evaluation using a theoretical framework and mixed research methods has 

helped us understand the early innovation process for consumers around 

adopting and using smart metering.  

• Potential for applying theory-based evaluation methods to multi-level 

processes, including market innovation and development, social diffusion, 

etc. 

• How can external research – including TEDDI findings – and further DECC 

evaluation best complement each other? 



Questions 


