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It was the best of research.....

..... 1t was the worst of research
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Presentation

« Overview of 2 evidence reviews undertaken for UK
Government (Department of Energy and Climate
Change (DECC)/Business, Energy and Industrial
Strategy(BEIS))

« What works in changing energy-using behaviours in the home? (2012)

« Heating controls - international evidence base & policy experiences (2017)
 Key findings

 Key lessons arising from the weaknesses in the
evidence base

* Questions of replicability....comparability would be a start



It used to be that if you were writing a review you would stroke
your chin and you'd say “Well | quite like this paper

and | quite like that paper and this one’s written
by my friend, and this one validates my pre-
existing prejudices. So I'll just put those into a
chapter and write about it.”

Impartial
« Complete

Understandable logic
Comparable results?
« Comparison of quality?

Ben Goldacre TED talks

http://blog.ted.com/teaching-science-by-bad-example-qa-with-ben-goldacre/
https://www.ted.com/talks/ben goldacre battling bad_science
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‘Energy behaviour’ is not medicine

Randomised Control Trials are very difficult or not even
possible, and hugely limited in what they can tell you

We know that there are a huge range of psychological,
social and cultural factors that cannot be measured,
quantified and therefore compared in the way that medical
data can

But that is no reason not to be rigourous in both producing
and examining evidence....

...and targeting it at potential users



A Systematic Review Process
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Databases search using search terms in title, keyword and abstract.

Screening 0: Titles reviewed for general relevance

Abstracts reviewed for general relevance.

Screening J
1 N
Full documents reviewed for relevance and applicability and snowballing
undertaken to identify additional relevant research.
Screening -
2 N\
Documents meeting relevance criteria were then scored on the basis of
quality criteria, with only those passing being passed to full review.
Scoring S/
-
Each paper was reviewed and the results, key conclusions and other
important information summarised.
Review 7
~

N4

Synthesis

The findings from each paper were brought together.




UWE |

Entry into the game....

Make sure your title, abstract and keywords are all
appropriate, useful and contain general and specific
indicators of the topic of your research.

The title in particular should be clear — not too many
puns or jokes!

The abstract should be very informative and include
results — do not worry about “plot spoilers”
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Scoring

BEIS's quality assessment scale for Heating Controls review:
>=6 points needed for review

Reporting Quality
2 points: Are the rationale and research questions clear and justified?

2 points: Does the document acknowledge resource contributions
and possible conflicts of interest?

1 point: Are the methods used suitable for the aims of the study?

Research Quality

2 points: Has the document been peer reviewed or independently
verified by one or more reputable experts?

1 point: Do the conclusions match the data presented?

1 point: Does the author / publishing organisation have a track
record in the area?



What Works in Changing Energy Behaviour?

Collected Selected for Selected
from the full text for final
systematic review inclusion
search
Academic
literature
Grey .

literature

82 46 articles
articles 49 programmes;

Protocol
RAND 3




Defining scopeand
research aimsand

objectives
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What works in changing energy
behaviour?



What did the evidence say?

RAND

Study Name

Boeewdl & Lane (2009) Kidonss UnitingCare
Carroll aad Becger 2008) Nagara Mohawt
Lockwocd and Platt [200%) Gresa Strests UK
Carrall aad Becger (2008) Ovo Weatherization
Stants ot al. [2004) EcoTesmn Netharlsnds
Marziger ot al (2010) Basegy Nelghtourhcods
Palm (2010) brergy conssltants
Dalan & Metcalle (2030) Better Naightour
Abeaharmas ot al. [2007) Enargy Asabpls

GAP (2008) EzoTes ma LK (1)

McMakin ot sl (2002) Mibeary installations
Nyw & Burgeas (2000 tocTeams UK 1)
Benders ot ol (2006 Banrgy Ara lnin
Marding & McNamara (2031)CUD Baergy Saver
Farnato (2011) Westers Mass Saves

G (2011 ) Seattie ity Light
Schaltz et al. (2007) 5an Marco saperimeat
Coarey (2011) Opomes SNUD Pliot Year 2
Agres ot sl (2009) S0

Coats & Kabn (2030) Nadges and Ideciogy
Alicott (2003) Bl of Opower stud|
Agres at al. (2009) Paget Sound Dasegy
Gastatison & Dheg (2009) The Power Agent
Nalan st al. [2008) The Saa Marco stedy
BCMpdro [2021)0C ydro Power Simart
Bertrand ot al. [2011) Love your ascess

Percent of energy saved
on average

£
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Brock Lyndburst & Ecometsica (2011) Scottis h COF
Carfason-Kanyama ot al. 2007) Wormen v man

Carroll aad Becger 2008) Calorade

Carroll aad Becger (2008) Olvio Dlectric Partranhip

Carrall aad Becger (2008) Low Income
EEPH [2005) Domeatic anergy advice
Fesnutra [2000) The Geesa Enargy Trals

" wtal 2001)C theory
Gram-darasen & Gudbierg [200€) Stardby
Geam-tarasen ot al, (2007) Snergy labeh

d (2007 top ¥
Kerzet ol (2005) Attenemant labal
Mankcl ot al, (2010) StezGresncrg
Mandham ot al. (2010) The Ersegymack il
Mastals (2010) Sasegy BNCwecy In Malayls
Navigant Corauting (203 1) Massachasetts
Nyrad ot al. [2008) Wosdhtowves

Peachinrs st al. [2010) The resporas-celapes stady

LE] 5. (2009) Maach Is My Plaret
Ualen Fancas (2007) Brergy Efclency Index
5 4 (2005 Tauput 2

Wardetal (2011) Traraition Streets
Wortmana st sl (2003) OF. Really of?



What did the evidence say?

20+%

* Only possible when behavioural
strategies are combined with
insulation and/or replacement
of appliances

‘Lock-In’
or

‘Moment of Change’?
RAND

Percent of energy saved

Study Name

Boeredl & Lane (2009) Didoran UnitiagCare
Carroll ard Barger 2006) Nagera Modawk
Lackwood and Platt 2000) Gresn Strewts UK
Carroll ard Barger [2008) Ohic Westherastion
Stasts ot ol (2004) ScoTeams Netharlands
Mecziger st sl (2010) brergy Neightosrhoods
Paim (2010) Energy conssltants

Dalan & Metca e (2010] Setter Neighboun
Abcshamas ot al, (2007) Bnengy Anabpals

GAP [2008) EcoTesmas UK (1)
MoNakin et al. 2002) MIRsry natallation
Nye & Durgess (2000) EzoTea rma UK ()
Beaden et al (2006) Pasegy Aalynis
Mardiag & McNamars (2011 CUD Basegy Saver
Fometo (2011 ) Westeen Mass Saves

Gib (2011) Seattie Oty Light

Scheltzet al, 2007) 50 Marco sapariment
Coonwy (2011 Ozowe: SMUD Pliot Year 2
Ayres ot al. [2008) 00

Conts & Kaha 12010| Madges sad ideciagy
Allcott 2011) Bvslustion of Opowes studies
Ayres ot al. [2008) Puget Sourd rergy
Gastahaon & DA ng (2008) The Poser Agent
Maolan ot al, (2008) The San Marco study

BC Hypdro (2011) 8CMpdro Power Smart
Sectrand ot al. (2011) Lose your sacsas

Srook Lyndhant & Gcometrics (2011) Scottnh OCF
Carhor-Kanyama st al. (2007) Women v man
Carroll and Berger [2008) Colosada

Carroll ard Berger [2006) Ohic Dectric Pastrenhip
Casroll ard Barger [2008) Low Inccrre

TP (2005) Darrastic snargy advice

Fawastra (2000) The Geewn Energy Traln
Piabast st sl (2001) Commitment theary
Gramdtarasen & Gudbiseg 12006) Sandby
Gram-dtarasen ot ol (2007 ) Basegy nbels

2 (20071 ® a -
Kz ot ol (2005) Attenemaent labels

Manbalf et sl (2010} StepGresn crg

Mengham ot sl (2010) The Drergymack Trial
Maeatafs (2010 Erecgy PHchency In NMalayris
Mavigant Coraulting (2011) Massacheastts

Myred ot al. 2008) Woodstoves

Peachiers ot al, [2030) The resporas-<slages stady

A 5. [200%) March In My Plarst
Uslon Fencas [2007) Energy Ecisacy lndex
4 [2008) Taspaks 1

Ward st sl [2011) Traraltion Strests
Wortmans ot &l (2003 OF Really o

on average
10%

g



What did the evidence say?

(%-17%

* Community-based social
marketing programmes , e.g.
EcoTeams

Tailored Information
or
Personal Contact?

RAND

Percent of energy saved

Study Name

Barrel & Lare [2008) Kidonan UsitiegCare
Carrall and Darger (2000 Magars Mobawk
Lockwaood aad Platt 2009 | Green Streets UK
Carrcll and Darger (2000080 Weastharination
Stants ot sl 2004 EccTearms Netherisnds
Necgger ot al. [2030) Energy Neigh bosrhoods
Paim 2030) Enengy corautants

Dolan & Metcalle 2010} Better Nelghbosrs
Arahamue ot &l (2007 ) Basegy Aalyn s

GAP 12008) BcoTeams UK §)

NoMakin ot al. (2002) Miitary Instalations
Nyw & Dorgess [2008) EcoTasms UK (1)
Berders st al. (2008) Energy Asaiysis
Harding & MchNamars 2011000 Ermrgy Saver
Forawto Q011 ) Westarn NMass Sawes

Gt [2011) Seatthe Oy Uight

Schutset ol (2007 San Marce sxgeriment
Cooney (2013} Opower SMUD Plict Year 2
Soyres ot 2l 2009) SMUD

Costa & Kahe Q010) Nudges ard Meclogy
Alcott 2011) Bvak ofCp d.
Sopras ot al, 120009 Puget Soend Energy
Guatafuscn & Bing [2000) The Power Agest
Nolan et el (2000) The San Marco study

BC Hydeo (2011 BC Hyre Posser Smart
Bartrand et al (2011) Loss your sacue

Beook Lyadherst & foometrics (2001) Scotths CCF

Carlssanampama ot al, 2007) Women v men
Carrcll and Derger (2008) Colarado

Carrcll and Derger (200008 io Bactric Partnenship

Carrcll and Derger (2008) Low lacome
CEPH (2005 ) Domaestic saergy sdvice
Foaratrs (2009) The Green Casegy Train
Flahast ot al. 2001) Commbtmant theary
H & Guibijerg (2006 Standby
Gram-Hamasn st sl 2007) Crargy labels

d 2007 tophatowit
Kurzetal. (2005) Atusement labels
Mankoff et ol [2030) StepGeesn.ong
NMeadham ot al. [2030) The Energymark Trisd
Mustafs (2010) Energy Efclency is Malaysis
Navigant Consalting (2011 ) Masaachuretts
Nyrud ot ol (2000 ) Weodstowes

Peschiers ot ol (2010) Tae reaponse-relapas study

Rabi 5 12009) M s My Planet
Urion Feaoa (2007) Bnergy BCercy Index
'l 4 (2029) Taspuk & I»

Ward ot ol 2011) Tranution Streets
Wortmann et al. (2003) OfL Realy o¥?

on average
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What did the evidence say?

* Feedback + social comparison +
instructions, i.e. Home Energy
Reports

Savings ‘blackbox’
on big studies

Percent of energy saved

Study Name

Borrwdl & Lane (2009) Dionss UnitingCare
Carroll aad Becger (2008) Niagara Mohawt
Lockwood and Platt [2005) Gresn Strests UK
Carroll aad Becger (2008) Otvio Weatherization
Seants ot al, [2004) EcoTesan Netheslands
Marziger ot al (2010) Basegy Nelghtourhoods
Palm (2010) Drergy conssltants
Dalan & Metcate 2030) Better Naightours
Abeaharmas ot al. [2007) Energy Azabnls
GAP (2008) EzoTea rma LXK (1)
McMakin ot sl (2002) Mibeary installstions
Nypw & Burgess (2000 EocTeams UK 1)
Benders ot al (2006) Saergy Analnin
Marding & McNamara (2031) CUD Baergy Saver
Farmato (2011) Westers Mass Saves
Gl (2011 ) Seattie City Light
Schaltz et al. (2007) 580 Marco saperiment
Coarey 2011)Ogower SMUD Plot Year 2
Agres ot sl 2009) 500
Coats & Kabn (2030) Nadges and Ideciogy
Alicott (2013) Beal of Opower studi
Agres ot al. (2009) Paget Sound Dasegy
Gastatison & Bheg (2009) The Power Agent
Nalan st al. (2008) The Saa Marco stedy
BC Mpdro [2011) BC ydro Power Smart
Bectrand ot al. [2011) Love your ascess
Brock Lyndburst & Ecometeica (2011) Scottish COF
Carfason-Kanyama ot al (2007} Wormen v, men
Carrol aad Becger (2208) Colorade
Carroll aad Becger (2008) Olvio Blectric Partean hip
Carroll and Becger (2008) Low Income
EEPH [2005) Dameatic anergy advice
Fosnstra [2000) The Gossns Energy Traks
Flahaat ot al. (2003 )Commitment theory
Geamdtarasen & Gudbierg [2006) Stardby
Geam-dtarasen ot al. (2007) Inergy labeh

4 2007 te

Kerzetal (2005) Attenemarnt labal

Mankcl et al, (2010) StegGresncrg
Mendham ot al (2010) The Ersegymark Trisl
Mastals (2010] Sanegy BCwecy In Malayis
Navigart Corauiting (203 1) Massachasetts

Nyrad ot al. [2008) Woasdhtoves

Peachinrs st al. [2010) The resparas-celapes stady

on average
10%

£




Too often the best available
evidence is inconclusive

Energy
savings not
reported

* Studies that reported on the
different actions participants
have taken

RAND

Percent of energy saved

Study Name

Borewdl & Lanw (2009 Ddonas UnitingCare
Carroll and Becger 2008) Niagars Mohawt
Lockwood and Platt [2005) Gresn Strests UK
Carroll and Becger 2008) Olvio Weatherization
Stants ot al. [2004) EcoTesmn Nethaslands
Merziger ot al (2010) Brmegy Nelghtcurhcods
Palem (2010) Prergy conssltants

Dolan & Metcalle (2010) Better Naightourn
Abcabarmas ot al. 2007) Energy Azabpls

GAP (2008 EcoTea ra UK (1)

McMakin ot sl (2002) MibEary installstions
Nyw & Burgeas (2000) EooTeams UK 1)
Bender ot ol (2006 Sanrgy Analpnin
Mardiag & McNamara (2031) CUD Eaergy Saver
Farnato (2031) Westers Mass Saves

Gibs (2011) Seattie Oty Light
Schaltz et al. (2007) 5an Marco saperiment
Coarey (2011)Opomer SMUD Pliot Year 2
Agres ot al. 2009) 50

Coata & Kabn (2010) Nadges and Ideciogy
Alicott (2011) Beal of Opower stud
Agres ot al. 2009) Paget Sound Basgy
Gastatison & Dheg (2009) The Power Agert
Nolan st al. [2008) The Saa Marco stedy
BCMpdro [2021)0C ypdro Power Simart
Bectrand ot al, [2011) Lo your ascess

Brock Lyndburst & Ecometsica (2011) Scottis h COF

Carfnson-Kanyama ot al 2007 ) Wormen va. man
Carcoll snd Becger 2008) Colorade

Careoll and Becger 2008) Ovio Dlectric Parteann hip

Carcoll pnd Becger 2008) Low Incame
CEPH 200%) Dammtic anergy advice
Fosnstra [2000) The Gessn Enargy Traln
Flahaut ot al (2003 )Commitment theory
Gramdtarssen & Gudbierg [2006) Stardby
Gram-dtarasen ot al. (2007) Energy abeh

Kelntead (2007 | Rsazonses to photovatalc ypsvtemn

Kerzet ol (2005 ) Attenermant labels
Mankolf et al, (2010} tegGresn g
Mendham ot al (2010) The Prscgymarck Trial
Mastals (2010) Sasrgy BNCwecy In Malayla
Navigart Corauting (203 1) Massachasetts
Nyrad ot al. 2008) Woodh toves

Peachinrs st al. [2010) The resparas-celapss stady

Robilason, S 2009) Maachester Is My Plaret
Ualen Fancas (2007) Bretpy BN clency Index

Valuatisad 2008 Taupubas resideatia’ swarersas

Wardetal. 2011) Traraltion Streets
Woartmans of ol (2000) OF. Really off?

on average
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Too often the best available
evidence is inconclusive

Making a

pledge

* One study in Manchester UK reported:

- “95% of pledgers said that they took
actions”

RAND

Study Name

Boeredl & Lanw (2009) Didonss UnitingCare
Carrall aad Besger 2008) Nagars Mohawt
Lockwood and Plstt [200%) Gresns Strests UK
Carroll aad Becger 2008) Otvio Weatherization
SEants ot al, [2004) EcoTesan Netheslands
Marziger ot sl (2010) Basegy Nelghtourhoods
Palm (2010) brargy conseltants

Dalan & Metcalle 2010)

Abeaharmas ot al. [2007) Energy Azabpls

GAP (2008 EcoTearma X (1)

McMakin ot sl (2002) Mibesry installstions

Nye & Burgeas (2000 EocTeams UK 1)
Benders ot ol (2006 Sasegy Aralnin
Marding & McNamars (2011)CUD Baergy Saver
Farmato (2031) Westers Mass Saves

Gt (2011) Seattie City Light

Schaltz et al. 2007)5aa Marco saperiment
Coarey (2011) Ozowes SNUD Plot Year 2
Apres at sl (2008) 50

Coats & Kabn 2030) Nadges and Ideciogy
Alcott (2011) Beal of Opower stud
Agres at al. (2008) Paget Sound Basegy
Gastatison & Dheg (2009) The Power Agent
Nalan et al. [2008) The San Marco stedy
BC Mpdro [2031)0C Wydro Power Srmart
Bertrand ot al. [2031) Love your ascess

Percent of energy saved
on average
10% 20%
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Brock Lyndburst & Ecometsics (2011) Scottish COF
Carfason-anyama ot al (2007) Wormen v, man

Carroll aad Becger 2008)Colorade

Careoll and Becger (2008) Ovio Blectric Parteanip

Carroll aad Becger 2008) Low Income
CEPH [2005) Dameatic anergy advice
Fosnstra [2000) The Geesn Energy Trals
Flahast ot sl (2001 }Commitment theory
Geam-darssen & Gudbierg [2006) Stardby
Geam-arssen ot al. (2007) Snergy labeh

4 2007 top
Kerzet ol (2005 Attenermant labels
Mankcf et al, (2010) StepGresn oy
Mendham ot al (2010) The Erscgymark Trial
Mastaly (2010) Sanegy BNCwecy In Malayals
Navigant Corauiting (203 1) Massachasetts
Nyrad ot al. 2008) Woadhtoves

Peachinrs st al. [2010) The resporas-celapes stady

Robiason, 5. (2009) Maachester Is My Planet

Ualon Fances (2007) brergy Eficiency Index

Valustisasd (2009) Tauputas resideatial swareress

Ward et al. (2011) Trasaition Streets
Wortma ne et al. (2000) OF. Raslly off?
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Percent of energy saved
Study Name on average

Too often the best available 10% | 20%

Borrell & Lace [2009) Kidonan UsitiegCare
Carrcll and Derger (2000 Magsrs Mabawk

evidence is inconclusive i,

Stants ot ol 2004} EocTea s Netheriands
Necgiger ot al. [2030) Energy Neigh bosrhoods
Palm 2030) Energy corautants

Dolan & Metcalle 2010} Better Nelghboers
Anrahamue ot &l (2007 ) Baeegy Aalyn s

GAP 1 2008) EcoTeams UK §)

NoMabin ot al. (2007) Miitary estabations
Nyw & Dorgess [2008) EcoTasma UK (00)
Berders st al. 2008) Energy Asaiyis

based games Harding & McNamacs 2013000 Crmipy Saver
Forawto Q011 ) Westarn Mass Sawes

Gibb [2011) Sentthe Ony Uight

Schutret ol (2007 San Marce sxgeriment

Cooney (2011 )Opower SMUD Pllot Yesr 2

Aoras ot 2l 12009) SMUD

Costa & Cahe 2010} Nudges and Meclogy

Alcott 2011) Bvalsstion of Cpower stadie

» Extreme tactics — that were clearly s o . 2000} gt S trey

Guatafusen & Bing [2000) The Power Agent

non-durable - were used by Ncln ot 58] v sty

.. BC Hydeo (2011) BC Hydro Pomer Smart
Bartzand st al (2011} Lose ocuLe
Carlsson-Xamps ma ot al. {2007) Women ws. men

Mobile phone

”Hﬂmu"‘l“l

- e.g. using candles for illumination; coreaand brpu DONICHoBueicPormas
ordering pizza instead of cooking at e
home Fearatrs (2009) The Green Basegy Train

Flahast ot al. (2001) Commtmant thecry

Gram-Hamaan & Guibjerg (2006 Standly
* Only 6 teenagers and_the€ir families b
Kurzatal. (2005) Astusement labels
Maakoff ot al, (2030) StepGoess.ong
Maadham ot al. (2030) The Energymark Trind

Mustafs (2010) Energy [ficlency bs Malsysis
Navigant Conssliting (2011 )Masaachuretts

Nyrud ot ol (2008) Woodstowes

Paschiers ot ol (2010} The response-relapas study
Robl 5 (2009) Manch s My Planet
Union Peacsa (2007) Bnengy Bcency Index
Valantiend (2000) Taspek: dertial

Ward ot ol 2011) Tranuition Sreats
Wortmann et sl (2003) O Really ot
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Main Weaknesses

- Lack of independently measured outcome
data

- Lack of confidence intervals reported on
results

* Few studies examined the actions
underlying observed energy reductions

 Few studies reported cost-effectiveness




UWE Ufnlr\:ersny
of the

Heating Controls

Cost Savings/Effectiveness
Energy/Carbon Savings
Usability
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They might work but.....

 Lack of data

» Contextual issues with sample

« Differences in methodology

« Bias due to convenience sampling

« Lack of valid control groups

« Different countries: both climates and practices

- Different housing types, fuels, heating systems, insulation

« Diverse functionality of designs

« Interactions with other elements of heating
system



To summarise....

« We know very little about what works and why, or
by how much

« The policy world knows even less



Key factors to improve usefulness Bz

Consideration of local, national and international policy contexts
Reporting of baseline conditions, including climate, housing
properties, socio-demographics and key behavioural patterns (and
assessing the representivity of these).

Making clear distinctions between fuel types and uses, and
information on standard consumption patterns (including seasonal
variability).

Providing quantitative data on both baseline and changes to
energy consumption.

Recording of changes in both energy consumption and related
behaviours, and linking these to identify the mechanisms for change.

Assessing the likely long-term durability of any effects observed.

Estimating the cost-effectiveness of interventions.
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West of

Th anks ! ristol | ¥t

To you for listening
and
Peter Warren at BEIS and Anabelle Bonus at DECC for commissioning
work, and Charlie Wilson at UEA, and Stephanie Diepeveen, Samuel
Drabble and Benoit Guerin at RAND for working on the reviews.

Reports and Papers

ECEEE Paper: 9-077-17

What Works in Changing Energy Using Behaviours in the Home?
http://tinyurl.com/DECC-RAND-REA

Heating controls - international evidence base & policy experiences
Forthcoming — delayed by UK elections!

Heating controls journal paper (with BEIS and Loughborough University) under construction

Contact me: tim.chatterton@uwe.ac.uk




