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Foreword 
Concerns about rising household energy bills are causing pain for consumers, and therefore 

problems for utilities and politicians across Europe . At the same time, the huge challenge of 

decarbonising Europe’s electricity and energy system is putting upward pressure on prices . 

Finding a way to help people identify where they are wasting energy and showing them how they 

can change their habits is therefore a crucial political and policy challenge .

Politicians have often been uncomfortable about trying to change how people use energy in their 

homes . This is understandable . Lecturing people on how they behave at home can be seen as 

interfering and patronising . Moreover, it is not always clear what works or which messages work 

best for different audiences — and how they can be appropriately tailored . As a result, policy has 

focused on ‘hard’ energy efficiency measures like installing cavity wall insulation or lagging lofts 

rather than energy behaviour . 

This is starting to change for several reasons . First, developments in behavioural economics have 

shown what messages can work in nudging people to make sensible decisions . This report shows 

many examples of where this has started to work in energy . Second, there is recognition that 

changing behaviour may be a more cost-effective way of cutting carbon emissions than some of 

the more expensive technologies we are currently subsidising . 

There remains real concern about how such savings can be demonstrated clearly enough to 

convince policymakers they are worth supporting . This is a tricky, but not insurmountable 

challenge — and different markets are trying different approaches . If energy savings can be 

demonstrated, there is no reason why programmes that aim to deliver them should not be able to 

compete with other energy efficiency measures for public subsidy. The increase in household 

smart meters, if delivered correctly, should help make this a possibility .

Allowing behavioural economic programmes, such as Opower’s, to compete for subsidies could 

help cut bills and cut carbon more cost effectively. Utilities that can find ways of unlocking such 

savings can help consumers and, therefore, help build trust. And behavioural energy efficiency 

could also make some of the huge energy challenges we face just a little bit easier .

Guy Newey

Head of Environment and Energy

Policy Exchange
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Executive Summary

Behavioural energy efficiency programmes are built on a single powerful idea: that providing 

people with better information about their energy use motivates them to use less .

It’s a premise pioneered by social science and proven by years of rigorous testing . When utility 

customers start receiving proactive, personalised insights into reducing their energy waste, they 

pay attention and start changing their behaviour .

That, in turn, transforms them into a clean energy resource . Engaged utility customers use less 

electricity than their peers, generate fewer carbon emissions, and ease demand on the grid . 

They also save money on their bills and think more highly of their energy providers .

This study quantifies how Home Energy Reporting — an established, cost-effective, highly 

scalable type of behavioural efficiency programme — can drive these results in 26 European 

countries .   

It’s the first of its kind. While 93 utilities around the world have brought behavioural energy 

efficiency to market, no study has measured its potential in Europe.

We found that deploying behavioural efficiency programmes everywhere they’re cost-effective 

would save European utility customers 12 terawatt-hours (TWh) of energy, 3 .3 million tonnes of 

carbon-dioxide equivalent (CO
2
e), and €2 .4 billion every year .

That’s enough energy to power every home in five European countries — plus those in 

Strasbourg and Brussels. Behavioural energy efficiency’s potential is greatest in Germany, the 

United Kingdom, and France: a programme in these countries alone would save enough energy 

to power all the homes in Ireland .

Figure 1. Potential energy savings from behavioural efficiency programmes in Europe.
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To maximise Europe’s energy savings through behavioural efficiency programmes, we 

recommend regulators and utilities take the following actions:  

1. Claim the achievable potential today — Behavioural energy efficiency is available and 

cost-effective for over 149 million European households right now .

2. Include behavioural interventions in all energy efficiency frameworks — Program 

administrators should include behavioural interventions in all efficiency portfolios.

3. Include behavioural interventions in all Resource Potential Studies — To focus resources 

on the programmes with highest potential, all Resource Potential Studies and portfolio 

planning exercises should survey behavioural interventions .

Introduction 
Background on Behavioural Energy Efficiency
First pioneered by Sacramento Municipal Utility District in partnership with Opower in 2008, 

behavioural energy efficiency programmes are based on utilities proactively sending customers 

personalised, multi-channel communications that educate them about their energy use . Using 

cutting-edge research from the field of behavioural psychology, these communications motivate 

customers to make smarter resource decisions and achieve long-term energy savings .1

Figure 2 . Sample Home Energy Report with neighbor comparison module and targeted tips for how to 

conserve energy . 

Similar insights reports are also delivered via email, web, and other channels .

© 2012 Opowerexample.com/reports | (555) 555-5555 | energyreports@example.com

Printed on 10% post-consumer recycled paper using water-based inks.

Quick Fixes
Things you can do right now

$25
SAVE UP TO

PER YEAR

Smart Purchases
Save a lot by spending a little

$15
SAVE UP TO

OR MORE PER YEAR

Great Investments
Big ideas for big savings

$35
SAVE UP TO

OR MORE PER LIGHT
ANNUALLY

Pay less to keep outdoor
lights on
Operating outdoor lights all 
night could cost you over $40 
per year on your electric bill. 
Luckily, you can reduce energy 
usage without sacrificing 
security or style.

Incandescent lights with motion 
sensors only operate when 
needed, saving you even more 
than efficient bulbs.

Or, unplug entirely and install 
outdoor solar lights, which are 
available as wall-mounted, post 
or patio lamps.

Be smart about clothes 
washing
Water heating accounts for 
about 90% of the energy used 
for washing clothes.

Unless your clothes have oily 
stains, washing with cold or 
warm water is effective. Some 
detergents are made specially 
for cold water, though most 
detergents will work.

For more savings, run only full 
loads and don’t use the 
“sanitary” or “allergy-free” 
cycles, which use extremely hot 
water and increase energy use 
significantly.

Spotlight your work spaces
Whether you’re preparing 
dinner, writing at a desk, or 
reading a book, light is 
important. Instead of spreading 
it around the room, focus light 
where you need it most.

Using desk lamps or 
under-the-counter lighting for 
specific tasks brightens 
important spaces, and it can 
significantly reduce your energy 
consumption.

Most of these lights are also 
compatible with energy-efficient 
bulbs.

So far this year, you used 12% less
electricity than last year.

You're on pace to use less in 2012

Looking for ways to save even more? Visit 

example.com/reports

* kWh: A 100-Watt bulb burning for 10 hours uses 1

kilowatt-hour.

How you're doing compared to last year:

Personal Comparison

JAN - MAR 2011

YOU

5,932 kWh*

JAN - MAR 2012

YOU

5,218 kWh

Action Steps Personalized tips chosen for your home

Turn over for savings

BOB SMITH
555 MAIN STREETANYTOWN, ST 12345

Home Energy ReportAccount number: 1234567890Report period: 05/26/12 – 06/25/12
We are pleased to provide this personalized report 
to help you save energy.
The purpose of the report is to:• Provide information• Help you track your progress• Share energy efficiency tips

This information and more is available at
example.com/reports

You used 34% LESS electricity than your efficient neighbors.

Key:

YOU 

All Neighbors 

Efficient
Neighbors

You used 
 electricity than your efficient neighbors.

22% MORE
This costs you about 

 per year.
$150 EXTRA

Last 12 Months Neighbor Comparison
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800

1,000

1,200
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Last Month Neighbor Comparison

* kWh: A 100-Watt bulb burning for 10 hours uses 1 kilowatt-hour.

525

All Neighbors

166

EfficientNeighbors

110 kWh*
YOU

 

Efficient NeighborsThe most efficient 20 percent from the “All Neighbors” group

All Neighbors
Approximately 100 occupied, nearby homes that are similar 

in size to yours (avg 2,856 sq ft) and have electricity

Who are your
Neighbors?
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Many utilities are investing deeply in behavioural programmes as a reliable and cost-effective 

way to deliver energy savings and meet ambitious efficiency targets. In the United States, for 

example, National Grid allocates one-third of its efficiency portfolio to running behavioural 

programmes in three states — including Rhode Island, where every residential customer 

receives Home Energy Reports. In Illinois, Commonwealth Edison’s behavioural efficiency 

programme reaches all 3 .4 million of its customers, and, in 2013, Home Energy Reports 

accounted for 34% of its planned residential energy efficiency savings.2

While utilities pioneered behavioural programmes in the United States, the approach has spread 

to Europe and Asia, and it’s building momentum in Latin America .

Figure 3. Opower’s savings from behavioural energy efficiency programmes with 93 utilities around the 

world . Results are consistent and sustained over time .

The benefits of behavioural energy efficiency programmes go beyond direct savings from 

customers changing their habits . They also boost consumers’ likelihood of participating in other 

utility efficiency programmes — like lighting and appliance upgrades — by 20-60%. 

Low-income groups have been even harder to reach . For most, installed measure programmes 

like the Green Deal are simply too expensive .4 That’s of particular concern for governments that 

prioritised helping poorer households in the wake of the recession, like Ireland and the U .K .

Behavioural efficiency programmes are a proven way to deliver cost-effective, equitable energy 

savings to everyone — including those who need them most . On a percentage basis, low-

income participants save as much or more energy than other consumers . 
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The United Kingdom has been 

running national energy efficiency 

programmes for two decades . The 

most recent, called the Green Deal, 

helps consumers invest in home 

efficiency upgrades by allowing 

them to take out loans at a 

subsidised rate .

The programme has ambitious 

targets to hit by 2020, but it’s falling 

short because few customers have 

bought in . Utilities are making a big 

effort to boost participation — even 

dispatching installers to visit 

properties street-by-street and 

home-by-home. Yet recent figures 

show that less than 0 .01%3 of 

households have participated in 

Green Deal measures after two 

years .
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Moreover, behavioural efficiency programmes make utility bills more transparent and give 

customers the tools they need to better manage their energy use . For utilities looking to build 

more loyal and valuable relationships with their customers, the benefits are huge: customer 

relationship metrics typically improve 5-15%. In effect, efficiency spending funds customer 

engagement .

For those reasons and others, in 2012, First Utility became the first retailer in Europe to deploy 

behavioural energy efficiency. The programme has seen strong results — customer energy 

savings are robust and sustained, and First Utility’s relationship with its customers has improved 

dramatically (Figure 4) .  

Figure 4. Changes in customer response after First Utility deployed its behavioural energy efficiency 

programme .

Momentum for behavioural efficiency is building across Europe. Both Denmark and Ireland have 

approved behavioural programmes (also referred to as energy ‘feedback mechanisms’) as an 

accredited energy efficiency approach. However, Europe’s behavioural energy efficiency 

potential remains largely untapped .

Energy Efficiency obligations in Europe
Europe first agreed to a Union-wide energy efficiency standard in 2007, when all EU member 

states set shared greenhouse gas, renewable energy, and energy efficiency targets for 2020. In 

2012, the EU finalized specific, individual, binding obligations for each member state by passing 

the Energy Efficiency Directive.   
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First Utility is an energy 

company I trust
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Figure 5. Behavioural energy efficiency is one of the most cost-effective low-carbon energy  

technologies in the EU .5

Some countries — specifically the U.K., Italy, France, Denmark, and Poland, as well as the region 

of Flanders in Belgium — already had Energy Efficiency Obligation schemes; the Energy 

Efficiency Directive encouraged those nations to adopt more aggressive targets and 

timeframes. In other countries, the Energy Efficiency Directive spurred the adoption of entirely 

new energy efficiency frameworks.

While countries have earnestly pursued the 2020 goals, the Green Deal case study illustrates 

how difficult it will be to meet them. As of early 2014, most countries are not on track to hit the 

targets6 and will need new, rapidly scalable efficiency approaches to catch up.

Behavioural energy efficiency can help them bridge the gap. These programmes drive cost-

effective energy savings at scale across all demographics and income groups, and — by 

reducing residential energy consumption by 1.0-2.5% each year — they can meet a significant 

proportion of member states’ annual target of 1 .5% savings .

European consumers are ready for this approach . In the U .K ., soaring energy costs have spurred 

consumer, media, and political backlash; in Bulgaria, they fueled protests that eventually 

dissolved the government . Across the continent, utility customers are looking for ways to 

reduce their bills: 71% are concerned about their energy spending, and 61% say they’re 

constantly seeking opportunities to cut household energy costs .7
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Findings
Drawing on Opower’s data and experience delivering behavioural energy efficiency to 32 million 

utility customers in nine countries, this report quantifies Europe’s total energy savings potential 

from residential behavioural energy efficiency programmes.

Right now, European utilities could reach 149 million households cost-effectively — 65% of the 

population in the countries we surveyed . Doing so would deliver 12 TWh in annual energy savings 

and 1590 MW in capacity savings .

These results are equivalent to powering the homes in the European parliamentary cities of 

Brussels, Strasbourg, as well as five other European countries. They would abate 3.3 million 

metric tonnes of CO
2
e every year and save European consumers €2 .4 billion annually .

Country-specific findings are listed in Appendix A.

Figure 6. Behavioural energy efficiency has tremendous potential in Europe. It could drive the greatest energy 

savings in Germany, and the greatest household bill savings in Norway .

Other key findings include:

 » Savings at Scale: Due to its large population and high energy costs, Germany has the greatest 
potential for absolute energy savings from behavioural programmes . At stake are €521 million 
in utility bills and more than 2 TWh in annual energy savings — enough to power all the homes 
in Hamburg . After Germany, the U .K . and France round out the top three countries with the 
highest behavioural energy efficiency potential.
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Figure 7 . In terms of energy savings, energy affordability, and carbon abatement, Opower could play a key 

role in the energy policies of the largest European countries .

 » Household Benefits: With the greatest baseline electric consumption per household, 
participants in Norway could save 285 kWh and an average of €75 each year — more than 
anywhere else in Europe . Sweden and Finland have the second- and third-largest per-
household savings potential .

 » Climate Impact: Of the 3 .3 million tonnes of CO
2
e that could be abated annually, the largest 

per-household carbon savings are in Estonia, Bulgaria, and Poland — in part because of their 
relatively heavy reliance on fossil fuels .
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Figure 8 . Opower could play a key role in driving carbon savings cost-effectively, with the highest per 

household savings in geographies most reliant on fossil fuels .

Recommendations
Home Energy Reporting programmes are not impeded by the need for new rates or new 

technology — they’re ready to deploy now, scale quickly, and start reducing demand right away . 

Europe can claim 12 TWh in cost-effective, achievable energy savings in the near term by 

heeding the following calls to action:

1. Claim the achievable potential today — Unlike efficiency programmes that seek to hasten 

market transformation over a period of years or decades, behavioural energy efficiency is 

available and cost-effective for over 149 million European households right now . Regulators 

should encourage utilities to adopt this approach, and utilities should turn to behavioural 

energy efficiency to meet their targets and improve their customer relationships.

2. Include behavioural interventions in all energy efficiency frameworks — Utilities and 

program administrators should include behavioural interventions as standard practice in 

their efficiency portfolios, such that utilities and their customers across the board can realise 

the full benefits of these programmes.

GHG Savings per Household

Lower Higher
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3. Include behavioural interventions in all Resource Potential Studies — Many 

governments, programme administrators, and third-party influencers have conducted 

Resource Potential Studies, but these often address structural interventions alone . To 

direct resources towards the programmes with highest potential, behavioural approaches 

should be evaluated as well .

methodology
Utilities and regulating bodies often conduct “potential studies” to survey viable energy 

efficiency options. These studies typically quantify energy savings potential in three ways:8

1. Technical Potential — The theoretical maximum energy savings that can be achieved 

through efficiency intervention, disregarding non-engineering constraints such as 

economics or customer adoption patterns .

2. Economic Potential — The subset of technical potential that is economically feasible 

based on applicable cost-effectiveness calculations .

3. Achievable Potential — The subset of economic potential that is reasonable for a utility or 

country to achieve during a target period — assuming the most aggressive programme 

scenario possible — typically taking into account customer adoption patterns .

Because most energy efficiency programmes require customers to opt in — greatly limiting 

programme savings potential — achievable potential is often only a small fraction of economic 

potential . For example, utility customers must proactively opt in to claim appliance rebates or 

arrange a home energy audit . As a result of this participation barrier, opt-in programmes 

typically include only a few hundred or thousand participants in a given utility footprint .

In contrast, best-practice behavioural programmes are auto-enroll, defaulting customers into 

such programmes and requiring them to actively turn off their participation if they so choose . As 

such, the achievable potential equals the economic potential .

Behavioural programmes are proven to be a predictable, consistent, reliable resource for energy 

efficiency at scale. Opower, for instance, delivers Home Energy Reports to 12 million 

households9 across 93 utilities worldwide; has been independently evaluated over 30 times; and 

is formally accepted as an energy efficiency resource in Europe, the United States, and 

Canada .10 The purpose of this study is to quantify the achievable potential of behavioural 

programmes through a scientific methodology. 

This study uses publicly available country-level data inputs, monthly savings measurements of 

all Opower Home Energy Report deployments, and regression modelling for predicting energy 

savings.  It includes 26 of the largest European countries by population, omitting several 

countries that presented data access challenges .
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Setup and data acquisition
This study calculates the potential energy efficiency savings of gas and electric Home Energy 

Reporting programs . Customers using gas as an energy source were modelled to receive 

dual-fuel efficiency communications, whereas electric-only customers were modelled to receive 

electric efficiency communications. The study assumes the distinct savings rates and usage 

profiles we’ve observed for dual-fuel versus single-fuel customers.

The analysis requires several data points on each country: total residential households, total 

households heated by electricity and natural gas, residential electricity and natural gas usage, 

and retail electricity and gas prices . Eurostat provided inputs for the total number of households, 

residential gas and electricity use, and retail prices .11 Residential gas penetration was pulled from 

the ACER/CEER public dataset .12 Any missing data points were gathered from industry reports 

and country-level studies .

Use by Percentile
To determine savings potential, the first step was to determine the baseline consumption of those 

in the program . To do so, we calculated mean electricity and gas usage from total residential 

consumption, the number of households in each country, and the penetration of each fuel . To 

account for the difference in electricity use for those with gas heating versus those with other 

forms of heating, 15% of a country’s dual-fuel households’ mean electric use was redistributed to 

the mean electric use of electric-only households .

The efficacy of behavioural programmes is closely linked to energy usage; households that use 

more save more — both on an absolute basis and on a percentage basis . Given the strong 

correlation, this study requires a more granular usage distribution to accurately determine 

potential savings . With 93 utility clients, Opower processes data from 52 million households . 

Examination of Opower’s data allows for precise extrapolation of the distribution of energy usage 

around the mean and provides the data granularity needed to accurately project savings .

An analysis of 22 electric utilities demonstrates that the normalised mean usage by percentile 

converges onto a tight distribution . In Figure 9, the usage in each percentile is expressed as a 

ratio of mean usage . This consistent distribution around the mean supports the use of a sample 

European usage distribution to calculate average usage for each decile of a country’s usage 

distribution .  
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Figure 9 . Cross-utility normalised energy consumption by percentile . Energy usage distributions are similar 

across territories, and can be used to predict a breakdown of consumption by decile, based on mean 

consumption .

Total Potential
After determining the usage breakdown by decile of consumers within a given country, we 

calculate the energy savings for each group . Opower’s Home Energy Reporting programme 

benefits from over 350 programme-years of data, including monthly observations of savings.

Our deployment experience enables us to accurately predict savings rates by correlating 

characteristics of each programme with resulting savings . The most important characteristics 

are the average usage level and the timing and frequency of Home Energy Reports sent . We use 

this experience to determine likely savings by usage decile in each country . In aggregate, this 

reveals the total potential savings from behavioural energy efficiency in Europe.

Technical Potential
While we start with the total potential for behavioural energy efficiency in Europe, we need to 

consider some technical limitations in order to determine the technical potential for behavioural 

energy efficiency. The main technical barrier that cuts into total potential is programme 

eligibility. These limitations are concentrated around outlier data, and include the following:

 » Energy usage data gaps — Because some behavioural programmes show trends in usage 
over time, gaps in meter reads may render the premises ineligible .

 » Multiple service points per fuel — Behavioural programmes may not be able to 
accommodate households with multiple electric or gas meters at individual premises .

 » Low/high electric history — Programmes often set a daily minimum and maximum 
usage threshold to ensure data-driven programmes are sent to occupied households with 
reasonable comparison households .

N
o

rm
al

se
d

 C
o

n
su

m
p

ti
o

n
  

by
 P

er
ce

n
ti

le

Usage Percentile

100%

200%

300%

400%

500%

600%

0%

0 % 10 % 20 % 30 % 40 % 50 % 60 % 70 % 80 % 90 % 100 %



Unlocking the Potential of Behavioural Energy Efficiency in Europe 15

white paper 

20 Little Britain, London, EC1A 7DH, United Kingdom         opower.com          @opower          ©Opower 2014

Given these factors, approximately 15% of the residential footprint is generally ineligible to 

participate in the program .13

Moreover, the impact of behavioural programmes is generally measured with Randomized 

Control Trials, as this is the most reliable measurement and verification approach. Randomized 

Control Trials divide the target population into treatment and control groups that are statistically 

identical .14 Only the treatment group receives Home Energy Reports, and the difference in energy 

consumption between the treatment and control groups can be attributed to the behavioural 

energy efficiency programme.

For the purposes of this study, the percentage of households that were considered technically 

limited or excluded as part of the control group ranged from 22-35% depending on the size of 

each country’s population .15

Economic and achievable Potential
To calculate the economic potential, we assumed the programme was cost-effective if the 

benefit-to-cost ratio was greater than one. This means that, if the cost of delivering energy 

savings via behavioural energy efficiency was less than consumers would have paid for that 

energy, we considered the programme to be cost-effective .

Behavioural programme costs vary by deployment and provider; for the purposes of this study, we 

assumed a typical per-household cost of €10 . On the other side of the equation, programme 

benefits are the “value” of the savings, or the retail price of energy multiplied by the forecasted 

energy savings. We assessed the benefit-to-cost ratio for each usage decile in each country, and, 

where the benefits outweighed the costs, we considered the programme cost-effective for that 

group of participants .

The standardization of cost-effectiveness allows this study to consistently examine economic 

potential at the country level . However, as cost test calculations vary by country or utility, the 

evaluation of economic potential could vary as well .

The economic potential is determined by calculating the cumulative cost-effectiveness as the 

programme expands from the highest users to the lowest users until the cost of efficiency is 

equal to the price of conserved energy . Because of the auto-enroll design of behavioural 

programmes, the economic potential is not limited by slower market transformation . As such, 

achievable potential equals economic potential .

In summary, the achievable potential is equal to the savings that behavioural energy efficiency 

can technically and cost-effectively achieve .
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other measures of Savings
From the achievable energy savings potential, this study also considers other implications, 

including capacity reduction, avoided carbon emissions, and bill savings to the consumer . 

CApACity REDUCtiOn

Smart meter data points from existing Opower programmes reveal that Home Energy Reporting 

programmes produce savings at about twice the average rate during peak hours . This allows us 

to forecast electric demand reduction .

CARBOn ABAtEmEnt

In order to forecast the environmental impact of our programmes, we consider the emissions 

rates for electricity generation in each country in the study from Carbon Monitoring for Action . 

We use a general natural gas emissions rate from the United States Energy Information 

Administration . 

BiLL SAvingS

We calculate bill savings for consumers using our savings estimates along with country-level 

energy retail rates for residential consumers .
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about opower

Opower combines a cloud-based platform, big data, and behavioural science to help utilities 

around the world reduce energy consumption and improve their relationships with their 

customers . By providing insights about household energy use and personalised energy savings 

advice, we motivate customers to use less energy and save money on their bills . 

Opower currently partners with 93 utilities to deliver energy savings and insights to 32 million 

households and businesses in 9 countries — including more than 5 million homes in Europe . 

Opower’s programme consistently saves 1 .0-2 .5% across geographies and demographic groups, 

leading to significant energy and pocketbook savings at scale for consumers and a cumulative 

energy savings to date of more than 4 TWh .  

Please visit www.beepotential.com for more information and data on Europe’s behavioural 

efficiency potential.

Earn more by turning down your AC on the next Saving Day.

You earned $9 less than high-saving homes.
Earn more money on upcoming Saving Days by 

reducing your energy use. See the tips your high-saving 

homes are using to save energy at UtilCo.com/tips

Your total Saving Day earnings so far

Your day by day breakdown

You

Average-saving home*

Avg-saving 
home*

High-saving
home**

$8

$15

$6

You

$8

$10

$6

$4

$2

Day 1
6/5

Day 2
6/14

Day 3
7/2

Day 4
7/4

Day 5
7/12

77    78    7977    78    797878

I’m Home
until

10:00 PM

I’m Home
until

10:00 PM

Current temperature: 78°.

1:00 PM3G
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appendix a — Behavioural Potential by Country

Country

Achievable 

Potential 

Households

Total 

Energy 

Savings 

(GWh)

Capacity 

Savings 

(MW)

Tonnes 

CO2e 

Abated

Total Bill 

Savings

1 Germany  31,289,778  2,183  239  801,597  € 521,033,315 

2 United Kingdom  21,811,764  2,058  203  647,839  € 297,327,508 

3 France  21,665,982  1,946  312  223,802  € 329,154,981 

4 Italy  19,762,080  1,361  112  402,276  € 253,246,159 

5 Spain  13,598,286  804  140  241,021  € 206,508,677 

6 Netherlands  5,745,646  537  38  146,523  € 85,022,207 

7 Norway  1,534,979  437  100  6,721  € 114,238,185 

8 Sweden  3,576,776  390  88  13,280  € 111,836,651 

9 Belgium  3,481,050  285  33  60,371  € 56,075,209 

10 Finland  1,870,830  222  51  72,391  € 48,086,944 

11 Switzerland  2,658,651  207  37  9,497  € 53,413,869 

12 Austria  2,725,102  204  33  36,855  € 47,595,256 

13 Turkey  2,392,090  185  28  76,364  € 28,677,391 

14 Czech Republic  2,478,519  162  21  78,095  € 25,210,276 

15 Greece  2,966,791  150  31  113,267  € 30,511,230 

16 Hungary  1,277,013  129  13  40,311  € 15,357,702 

17 Denmark  1,726,456  125  19  55,140  € 40,171,846 

18 Portugal  2,716,769  106  22  42,641  € 28,881,392 

19 Poland  1,572,983  99  17  81,551  € 16,821,484 

20 Ireland  1,205,795  89  15  33,287  € 22,563,257 

21 Bulgaria  837,600  66  15  43,431  € 8,395,334 

22 Croatia  853,875  58  10  17,218  € 8,974,975 

23 Slovakia  681,411  56  5  10,864  € 7,398,537 

24 Slovenia  473,204  28  5  9,507  € 5,319,351 

25 Luxembourg  140,790  20  1  4,836  € 2,488,886 

26 Estonia  201,354  13  2  11,220  € 2,123,137 
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appendix B — annotated Bibliography of 
Independent Evaluations of opower home  
Energy Reports 
1.   National Grid Residential Building Practices and Demonstration Programme Evaluation 

— Final Results, DNV KEMA, January 2014.

Comprehensive evaluation of Opower program at National Grid New York that includes 

results for gas and electric savings .  

2.   Opower Across the Pond. Impact at First Utility: First large-scale evidence for the 

efficacy of behavioural energy efficiency in Europe. Robert Metcalfe. November 2013.

3.   Review of PG&E Home Energy Reports Initiative Evaluation, KEMA, June 2013.

State-wide evaluation covers same time period and participants as FSC’s evaluation of 

PG&E’s 650,000 Opower households. 

4.   Massachusetts Cross-Cutting Behavioral Program Evaluation Integrated Report, 

Opinion Dynamics, Navigant and Evergreen Economics. Dougherty, Anne, June 2013.

Evaluation of Opower deployments at National Grid and NSTAR in Massachusetts . Contains 

results for electric and gas savings across multiple program years . 

5.   Home Energy Reports Program: PY 2012 Evaluation Report. Navigant. Gunn, Randy, 

May 2013. 

Second evaluation of Opower deployment at AEP Ohio . 

6.   Evaluation of Pacific Gas and Electric Company’s Home Energy Report Initiative for the 

2010-2012 Program. Freeman, Sullivan & Co. Perry, Michael and Sarah Woehleke, April 

2013. 

Evaluation of multiple Opower deployments at PG&E from 2010 through 2012 .

7.   Puget Sound Energy’s Home Energy Reports 2012 Impact Evaluation. KEMA,  

March 2013. 

Ongoing evaluation of the Opower deployment at PSE . 

8.   Program Year 1 EM&V Report for the Residential Energy Efficiency Benchmarking 

Program. Navigant. Schare, Stuart, December 2012. 

Evaluation of Opower deployment at Progress Energy . Breaks out savings by income level . 

9.   Evaluation Report: Home Energy Reports. Navigant, Opinion Dynamics, Itron. Gunn, 

Randy, November 2012. 

Evaluation of Opower deployment of 250,000 households at ComEd . 

10.   Impact & Persistence Evaluation Report: SMUD Home Energy Report Program. Integral 

Analytics. Wu, May, November 2012. 

Ongoing evaluation of Opower deployment at SMUD, including results from persistence test . 
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11.   Impact and Process Evaluations of 2011 (PY4) Ameren Illinois Company Behavioral 

Modification Program. Opinion Dynamics, Cadmus, Navigant, Michaels Engineering. 

Sutter, Mary, October 2012. 

Evaluation of four separate deployments at Ameren Illinois, with both dual-fuel and 

gas-only savings results .

12.   Massachusetts Three-Year Cross-Cutting Behavioral Program Evaluation Integrated 

Report. Opinion Dynamics and Navigant. Dougherty, Anne, July 2012. 

Independent evaluation of results from behavioral programs deployed at Western 

Massachusetts Electric Company (WMECO), National Grid and NSTAR in Massachusetts 

by Opinion Dynamics with Navigant Consulting . 

13.   Evaluation Report: Home Energy Reports. Navigant. Gunn, Randy, May 2012. 

Second-year evaluation of the Opower program at ComEd showing increasing savings to 

317 kWh per customer . 

14.   Puget Sound Energy’s Home Energy Reports Program: Three-Year Impact, 

Behavioral, and Process Evaluation. KEMA, April 2012. 

Third-year evaluation of the PSE program, demonstrating that savings increased by 62% 

from Year 1 to Year 3 .

15.   Social Norms and Energy Conservation. Journal of Public Economics. Allcott, Hunt, 

October 2011. 

The first evaluation of a scaled behavioral efficiency program to be published in a peer-

reviewed journal, authored by Hunt Allcott, Assistant Professor of Economics at New York 

University . 

16.   Analysis of PSE’s Pilot Energy Conservation Project: “Home Energy Reports”. 

Lawrence Berkeley National Laboratory. Todd, Annika, Steven Schiller, and Charles 

Goldman, October 2011. 

An additional study of Opower’s deployment at PSE, including both electric and gas 

savings results . 

17.   Massachusetts Cross-Cutting Behavioral Program Evaluation. Navigant and Opinion 

Dynamics. Dougherty, Anne, June 2011. 

Evaluation of the Opower deployment at National Grid in Massachusetts, demonstrating 

that the majority of savings are due solely to behavior change .

18.   Behavior and Energy Savings: Evidence from a Series of Experimental Interventions. 

Environmental Defense Fund. Davis, Matt, May 2011. 

A nationwide review of 12 Opower program deployments at 11 different utilities; EDF finds 

consistent savings rates across geographies and different program designs . 
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19.   Evaluation Report: Opower SMUD Pilot Year 2. Navigant. Cooney, Kevin, February 2011. 

Independent verification of results from the first 30 months of Opower’s deployment at 

Sacramento Municipal Utility District by Navigant Consulting . The report shows strong 

savings sustained over nearly three years . 

20.   Energy Efficiency / Demand Response Plan: Evaluation Reports: Opower Pilot. 

Navigant. Gunn, Randy, December 2010. 

Evaluation of the Opower program at ComEd .

21.   Puget Sound Energy’s Home Energy Reports Program. KEMA, October 2010. 

Evaluation of the first 20 months of the PSE program, demonstrating that savings increased 

over time from 1.87% — in the first 12 months of the program — to 2.28% in the most recent 

12 months .

22.   Measurement and Verification Report of Lake Country’s Opower Energy Efficiency Pilot 

Program. Power Systems Engineering. Chris Ivanov, July 2010. 

A Power Systems Engineering independent evaluation of Opower’s Home Energy Reports 

program at Connexus Energy .

23.   Behavioral and Energy Policy. Science. Allcott, Hunt and Sendhil Mullainathan,  

March 2010. 

A literature review of several evaluations of the Opower program .

24.   Social Norms and Energy Conservation. MIT Center for Energy and Environmental 

Policy Research. Alcott, Hunt, February 2010. 

Study of Opower results at Connexus, estimating that the monthly program reduces energy 

consumption by 2 .3-2 .4% relative to baseline .

25.   Evidence from Two Large Field Experiments that Peer Comparison Feedback Can 

Reduce Residential Energy Usage. NBER Working Paper. Ayres, Ian, et al., September 

2009. 

An examination of Opower deployments at Puget Sound Energy (PSE) and Sacramento 

Municipal Utility District (SMUD) . 

26.   Impact Evaluation of Opower SMUD Pilot Study. Summit Blue Consulting, LLC. Klos, 

Mary, September 2009. 

A 16-month evaluation of Opower’s Home Energy Reporting program, showing an overall 

2 .2% savings rate in Year 1, a 2 .8% savings rate in the beginning of Year 2, and a peak 

energy reduction of 3 .5% in the summer of 2009 . 
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Endnotes
1. For more information on Home Energy Reports, see “Successful Behavioral EE Programs” at http://www.opower.com/

company/paper/white-papers .

2. Commonwealth Edison Company’s 2011-2013 Energy Efficiency and Demand Response Plan. October 2010.

3. Business Green. http://www.businessgreen.com/bg/news/2295091/green-deal-assessments-spurring-energy-

saving-action . September 2013 .

4 . OPOWER National Survey of Consumer Energy Use and Attitude . October 2010 . 

5. International Renewable Agency. http://costing.irena.org/media/2769/Overview_Renewable-Power-Generation-

Costs-in-2012 .pdf . 2012 .

6. Page 7, COM (2014) 15—Communication: A policy framework for climate and energy in the period from 2020 to 2030.

7 . Opower’s consumer research across seventeen countries .

8. U.S. Environmental Protection Agency. “Guide for Conducting Energy Efficiency Potential Studies.” November 2007.

9 . Opower sends reports to 12 million households, and insights to 32 million households .

10. Please visit http://opower.com/company/library/verification-reports for Measurement & Verification reports. See 

Appendix B for an Annotated Bibliography of Independent Evaluations .

11. Eurostat. http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/. 2014.

12. ACER/CEER. http://www.acer.europa.eu. November 2012.

13 . 15% redistribution of mean electric usage from dual-fuel households to electric-only households is in line with energy 

usage trends observed in existing Opower programs .

14. SEE Action Network. “Evaluation, Measurement, and Verification of Residential Behavior-Based Energy Efficiency 

Programs: Issues and Recommendations.” http://www1.eere.energy.gov/seeaction/pdfs/emv_behaviorbased_

eeprograms .pdf . May 2012 . 

15. Larger countries can reach sufficiently large control groups with smaller percentages of the population.

For more information on Opower 

or this study, visit opower.com
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