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2 Introduction

2.1 Background
Thisreport sets out work commissioned by the Green Construction Board to identify:

e Currentlyunderutilised data that could contribute towards a move towards more
sustainable construction practices.

e Actions the Green Construction Board could take to improve the effective use of
appropriate datato encourage more sustainable construction practices.

The tenderdocument stated:

‘Asignificantissue forthe UK construction & property sectors is thatthere is a vastarray of
information and data available that is difficult to access and challenging to differentiate what is
of good quality and what is not. Therefore, it cannot be used to full effect to share intelligence
and learning to improve knowledge and best practice across the sector.’

2.2 TheBrief
Specificrequirements were to:

1. Establishthe current position of sustainability data capture within the UK construction &
property sectorsinterms of, availabilityand accessibility.

Produce an overview of what datais accessible, publiclyand commercially.

Review how quality of data is evaluated and indicated

Identify what/where substantive data exists thatis not beingusedtoits’ potential
Identify the key challenges and barriers

Highlight where others have, orare also addressingthe issue

Highlight best practice data capture and dissemination

Quantify the opportunity and benefits

© N~ WN

2.3 Information Gathering

Thisreportsets outthe work undertaken to address the Green Construction Boards brief. The
following approach was taken:

1. Sector wide survey. To establish the current position of data capture in the UK and obtain
some initial insights into accessibility, availability, quality and potential a survey was
issued through the contacts of the Green Construction Board and Sustainable Development
Foundation.

This survey asked respondents to identify potentially relevant datasets they know about
and if possible provide information on:

a. The type of data includingthe issues covered and whetherthe datais quantitiative
or qualitative.

b. Buildingtypes covered by the data. Including Domestic, non-domesticand non-
domesticsub categories.

c. Life cycle stage covered: planning, design, construction, handover, operation, end of
life)

d. The quality, accessibility and coverage of the data including ownership,
accessibility, geographic coverage, quality, transparency, use and usefulness.

2. Targeted Survey. To obtain more detailed insights into the quality, usefulness and
application of existing dataa 2" more detailed survey was sentto respondents of the first
survey. The surveyincluded asking respondents to score data setsin terms of their quality
and usefulness.
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2.4 Analysis
The results of the survey were then analysed.
e Analysis of gaps and general characteristics of existing datasets was undertaken by plotting
various combinations of data set characteristics.
e Detailed analysis of Quality and Usefulness was undertaken using the scoring from the
second survey.
e The potential of data sets was analysed, framed using the following representation

‘The Knowledge Ladder’ Progression from data collection to behaviourchange:

havi Qe
& YQQ aviour chan
R mplemented,
ootf‘ monitored,
‘;‘,\00’ Evaluated, validated
o‘P‘ Information integrated,
& < Formatted, plotted, analysed
\\é‘ translated,
< correlated

Raw inputs and
individual signals

¢ Interventions to affect behaviourchange were investigated using an established academic
framework of behaviourchange and comprehensive list of genericintervention types.
These were applied to the sustainable construction areas of interest,identified barriers, and
example datasets.

COM-B Behaviour Change Framework:

Capability
Physical Psychological \
Opportunity .
<«—  Behaviour
Social Physical /
Motivation
Reflective Automatic

Genericlntervention Types:

1. Education 4. Coercion 7. Environmental restructuring
2. Persuasion 5. Training 8. Modelling
3. Incentivisation 6. Restriction 9. Enablement
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3 Current position of sources of data and information

3.1 Overview

The existence of dataand information regarding the selected sustainability indicators was revealed
through three parallel activities:

1. Anonlinesurvey(termed ‘Survey 1’) circulated and forwarded through alist of 100 contacts
2. Direct discussions with the Centre for Energy Epidemiology (CEE) at UCL
3. Supplementarydeskresearch.

This discovery phase of the research took place between mid-December 2013 and mid-January
2014, although some of the supplementary desk research extended through to early March 2014.

The researchresultedina list of 178 data and information sources but of these 17 were not directly
related to sustainability in buildings so were discounted from the remaining analysis. This lefta
group of 161 data sets—see Appendix C—and these were categorized inanumber of different ways:

e By sustainability theme

e By accessibility

e By the geographical coverage of the data or information

e By the type(s) of building covered by the data or information

e By theassetlife cycle stage(s) covered by the data or information.

These categorizations were supplied by the survey respondents, from the information recorded by
CEE against each of the data setsthey had described, orfrom a brief examination of the data set.
Information supplied by respondents or CEE was taken on good faith and not necessarily checked by
the research team due to time constraints.

In addition to these basiccharacteristics of the dataand information sources, some of the datasets
were also assessed regarding their quality, usage, current usefulness and potential usefulness. The
results of these more detailed assessments are presentedin Section 5.

3.2 Results of Survey 1

The online survey obtained responses from 16individuals, and between them they contributed 42
data and information sources. Therewas very little duplication in the responses provided. The data
setsidentified through Survey 1are those with a Survey Monkey UID (MS1 to MS42) inTable C.1.
There were a couple of data sets that were suggested by more than one respondent, but these
duplications have been removed from the list.

3.3 Results from Centre for Energy Epidemiology (CCE) at UCL

CEE passed across theirlist of data sources that had been researched by the team at UCL and co-
ordinated by Simon Elam. This contained atotal of 115 data sources, but 17 of these were excluded
from our study as they were notimmediately concerned with buildings. The remaining 98 are listed
inTable C.1 witha UCL UID. There was no duplication between the list of datasources obtained
from UCL and those obtained from the respondentsto Survey 1.

The 17 data setsidentified by CEE that were notdirectly relevantare listed in Table C.2.

3.4 Results from supplementary desk research

An initial reviewof the lists of dataand information sources obtained from the Survey 1and from
CEE indicated some known gaps. These were followed up by the researchteam and added a further
21 data sources, some of which were added by members of the GCB Working Group.
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3.5 Observationson the lists of data and information sources collected

The collective list of dataand information sources cannot be considered as comprehensive, although
itishopedthatthe research hasidentified the large majority of publicly-accessible data sets. As will
be seeninSection 4, some of the data sources identified during this work are privately held. As the
research has notbeen able to ask every potential data holder whether or not they have theirown
data sets, itis not possible to state an accurate upperlimitforthe number of privately-held data
sets.

4 Gap analysis of data and information sources

The information concerning datasources was analyzed to highlight gapsin the overall data
landscape. Each of the five dataset characteristics listed in Section 3.1was analyzed on its own to
describe different aspects of the datalandscape. The results are showninFigures1to7.

4.1 Dataacrossthe selected sustainability indicators

GCB had identified the specificsustainability indicators of operational energy, and carbon dioxide
emissions and water use during both construction and operation as of particularinterestin this
project. To this was also added construction waste to make six key sustainability indicators

Figure 1 showsthe number of data sets covering each of the keyindicators. Itis clearthat the large
majority of data sets are concerned with energy consumption of during the use of buildings.

Figure 1 Data sets by key sustainability indicator

Operational water [N 12
Operational energy use (I 93
Operational CO2 [N 13
Construction Water [l 5
Construction Waste [N 12
Construction CO2 |l 6

0 10 20 30 40 50 60 70 80 90 100

Operational water, carbon dioxide emissions and construction waste all have amodest number of
data sets. Construction water use and carbon dioxide emissions both have asmall number of data
sets.

Otherissues judged of potential relevanceto the research project were also identified. These
included issues that may provide context or be usedin combination with the initial six issues
identified to provide useful knowledge. Some of these otherissues had just as many data sets
associated with themas the less well represented key indicators. This furtheremphasised the
dominance of operational energy use.
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Figure 2 Data sets by issue

Workspace Density
Weather data

Use of buildings

Time use

Resource efficiency benchmarks
Recycled content
Operational water
Operational waste
Operational energy use
Operational CO2

Internal conditions
Health

Green Deal

General building information
Fuel Poverty
Demographic information
Construction Water
Construction Waste
Construction Materials
Construction CO2
Behaviour

Attitudes

93

100

4.2 Accessibility of data

Access to each data or information source was sub-categorized in one of four ways and referred to

inour analysis ona scale of 1-4 with an additional ‘Unconfirmed’ category:

1. Private access
Restricted access
Publicaccess, paid-for
Publicaccess, free
Unconfirmed

e rwN

Figure 3 showsthe number of data sets fallinginto each of these sub-categories:
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Figure 3 Data sets by accessibility

Unconfirmed 37
Restricted 29
Public (Paid for) 9
Public 67
Private / In house 35
0 10 20 30 40 50 60 70 80

Note: Some data sets classified as ‘Public’ may also be paid for but this has not been confirmed

Thereisa fairly even splitbetween datasetsthatare fully or partially restricted and data sets that
have publicaccess. The majority of the publicaccess data sets were submitted by UCLwhilst the
majority of data sets submitted viathe survey were private. It may be that this reflects the
characteristics of the organisations submitting the data, with many of the respondents to the survey
being from private companiesincluding several contractors.

The most common class of restriction forusersis to distinguish between research/policy users and
commercial users. Some data sources are accessible to commercial users but only on payment of
relatively high charges. Othersources are not accessible to commercial usersatany price.

The sub-set of privately held datasourcesis asizeable minority of the datalandscape, anditis very
likely that there are many more privately-held data sources that have not been discovered by the
research team. However, extensive searches and enquiries were not possible within the scope of
this project.

4.3 Geographical coverage of data sets

The geographical coverage of the dataand information sources discovered during the research was
sub-categorized as:

Continent

Country

UK Nation (England, Scotland, Wales, Northern Ireland)
City or town

Figure 4 shows the breakdown of data sets by continentand country.

Figure 4 Country / Continent

International M 3
Europe [ 2

us |1

UK [ 152

0 20 40 60 80 100 120 140 160

Figure 5 shows the breakdown by UK nation where explicitly stated. (Other data sets may also cover
specificnations but thiswas not stated in the details provided).
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Figure 5 UK Nation

Northern Ireland 54
Scotland 79
Wales 91
England 136
(I) 2I0 4IO 6IO 8IO 160 1I20 1;10 1(I50

Figure 6 shows data setsit was stated covered specifictowns. (Other datasets may also cover
specifictowns but this was not stated in the details provided).

Figure 6 Town Specific

York
Tamworth
Swindon
Sheffield
Oxford

Milton Keynes
Manchester
London
Leicester

Hull

Glasgow
Edinburgh
Cambridge
Bury St Edmunds
Altrincham

The large majority of dataand information sources apply across the whole of the UK or Great Britain
if the data does not include NorthernIreland. This does not mean that each data set has equal levels
of coverage of all parts of the UK withinit, more thatitdoes not exclude certain countries or
regions. Generally speaking, these UK-wide datasetsare what might be termed “broad” data sets—
they collect a relatively shallow set of datafrom a very wide base, forexample electricity meter
readings from all occupied residential properties.

A small number of datasets are focused on very specific parts of the UK, whethera particular
county, city or town. Many of these are the result of in-depth case study research projects. They can
be termed “deep” datasets — they collect large quantities of detailed dataand information from a
very narrow base, forexample attitudes to energy efficiency retrofit measures in occupiers of early
20™ century terraced housingin a particularcity. Given the limited time available to collect
information duringthis study, itis entirely possible thatthere are many other geographically specific
data setsthat are notincluded here.
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4.4 Building types covered by data sets

The types of buildings covered by each dataset were sub-categorized as domesticand various sub-
types of non-domestic building. The purpose of thiswas to see if there were certain building types
that were overor underrepresented in the existing data sets.

Figure 7 shows the number of data sets containing datafor the overarching categories of domestic,
non-domesticand other. Data sets classified as ‘other’ typically included data that was not explicitly
related to buildings but could be used in combination with building datato obtain potentially useful
insights. Examples of ‘other’ datainclude weatherand demographic. Some datasets were relevant
to more than one category.

Figure 7 Data sets by overarching building type

Other NN 15
Non-Domestic [ 64
Domestic | 103

0 20 40 60 80 100 120

Figure 8 shows the number of data sets for each sub-type of non-domesticbuilding.

Figure 8 Data sets for non-domestic sub-types

Retail [ 7
Prison | 3
Police Station [N 3
Office | 10
Libraries |l 3
Leisure [ 2
Industrial | 4
Hotel [N 3
Healthcare (I o
Fire Station |HEEE 3
Education (I 3
Data Centres M 1
Aviation [N 3
Arts [N 3
Subcategories not state d || — 46

0 5 10 15 20 25 30 35 40 45 50

Note: Data sets are only labelled with subcategories when explicitly mentioned in the information provided

The resultsillustrate that datasets exist that have the potential to provide knowledge on abroad
range of specificnon-domesticsub-categories. The subcategories identified are split fairly evenly
betweenthose inthe private and publicsector. This may reflectthatincentivesand requirements
existforboth sectors to record relevant data.

4.5 Life cycle stages covered by the data sets

Each data set was categorized according to which asset life cycle stage(s) it related to. Although
there are many different built asset life cycle breakdownsin existence, such as the RIBA Plan of
Work, or the APM Project Stages, these focused too heavily on detailed breakd owns of the design
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and construction phases. This level of detail was not thought to be helpful to the study, solife cycle
was sub-categorizedinto the following stages:

1. Planning 4. Handover
2. Design 5. Operation
3. Construction 6. End of life

Figure 9 shows the number of data sets covering each of the above sub-categories. As with building
type, as itwas possible foradata setto cover more than one life cycle stage then the totals exceed
the numberofindividual datasets.

Figure 9 Data sets by life cycle stage

Planning 8
Design 31
Construction 36
Handover & early occupation 11
Operation 127
End of Life 2

0 20 40 60 80 100 120 140

The majority of data sets relate to the operation/in-use phase of a building. Thisis perhapsto be
expected considering that, amongst otherthings, datasets related to both new build and existing
buildings. Forthe latter, design, construction and handoverinformation may not be obtainable.

4.6 Visual representation of all data

Takingall the data sets found, we have mapped them against the sustainability indicatorand life
cycle stage they cover (e.g. operational energy use, and what affects it, could be considered at the
planning, design and construction stages). This was repeated forthe broad building types forsome
comparison. Furtherrepresentations are set outinthe followingsection.

Figure 10 Map of all data sets by issue, lifecycle and broad building type
Scale: Smallest Circle=1 dataset Largestcircle =88 datasets

Domestic O Non-domestic All
Construction waste production - (o) O . o o
Construction CO; production ° o . ' °
- o) -

Construction water production

Operational energy use D o o . Q

Operational CO; emissions o O ° @ ©)
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4.7 Mapping the data and information sources to pairs of characteristics

The above sections 4.1to 4.5 show the number of data sources for each of the individual
characteristics. The following sections show how the landscape of datasets maps to selected pairs
of characteristics, as this enables amore nuanced message to emerge.

With five characteristics, it would be possible to form 24 different pair combinations for mapping.
However, for practical reasons it made sense to limitthe number of pairs to those which were
thought capable of illustrating a particular message. Inthe end, four pairs were selected:

1

4.7.1

Building type against life cycle stage. This would show where datasets were concentrated
interms of the projecttype and life cycle stage theyrelated to

Sustainability indicator against life cycle stage. This would show where datasets were
concentrated interms of sustainability indicator and may illustrate where additional data
would be helpful

Accessibility against life cycle stage. This would test whetherinformation related to the
project phase (design and construction) was more orless accessiblethan information
related tothe operational phase (in use and demolition)

Sustainability indicator against building type. This would test whether certain types of
buildingwere particularly well or poorly served in terms of different sustainability
information.

Building type against life cycle stage

Table 1 showsthe summary of how many data sets were found linking particular building types to
particularlife cycle stages. As a data set could cover more than one building type and/or more than

one life cycle stage, the total of the numbers shownin Table 1 is much higherthanthe total number
of data setsidentified.

Each cellinTable 1 alsoindicates how many of the identified datasets were deemed to be
accessible (with accessibility ratings of ‘Public, paid-for’ (3) or ‘Public, free’ (4)) or of higherthan
average quality (with average quality ratings of 2.4 or greater). These frequencies are designated A
and Qrespectively but are independent of each other, so the data sets with good access ratings are
not necessarily the same as those with good quality ratings. More detail is givenin AppendixD.

Blank cellsindicate that no data sets were found for that combination of building type and lifecycle

stage.
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Table 1

Domestic

Non-domestic
(sub-cat not stated)

Arts
Aviation
Data Centre
Education
Fire Station
Healthcare
Hotel
Industrial
Leisure
Library

Office

Police Station
Prison
Restaurant
Retail

Planning Design
7 24
(A=4 Q=3) (A=15 Q=10)
1 13
(A=0 Q=0) (A=8 Q=6)
1
(A=0 Q=0)

Construction

27

(A=13 Q=11)

19
(A=9 Q=10)

1
(A=0 Q=0)
1
(A=0 Q=0)
3
(A=0 Q=0)

(A=0 Q=0)

(A=0 Q=0)

3
(A=0 Q=0)

2 (A=0 Q=0)

Handover

7
(A=5 Q=4)

2
(A=0 Q=1)

(A=0 Q=1)

1
(A=0 Q=1)

Data sets per building type & life cycle stage with access (A) & quality (Q) sub-totals

Operation End of life

81
(A=38 Q=12)
28
(A=9 Q=4)
3
(A=1 Q=1)

2
(A=1 Q=1)

6
(A=2 Q=2)
3
(A=1 Q=1)
4
(A=2 Q=1)
3
(A=1 Q=1)
3
(A=0 Q=0)
2
(A=1 Q=1)
3
(A=1 Q=1)
7
(A=1 Q=2)
3 (A=1 Q=1)
3 (A=1 Q=1)

5 (A=1 Q=1)

1
(A=0 Q=0)

1
(A=0 Q=0)

(A=0 Q=0)

Notonly does this show the dominance of the domestic sectorinthe data setsidentified, butitalso
shows the dominance of operational dataamongst domestic buildings. While operational datais still
the bestrepresented life cycle stage for non-domestic buildings, the patternis not so marked.

One particularabsence of data setsisthat relatingto operation of Data Centres. Thisis surprising
giventhe energy intensity of these types of buildings. The absence of any datasets about

restaurantsisalso notable. Although theirenergy consumptionison a different scale to data

centres, they would also be expected to have relatively high levels of water use.
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4.7.2 Sustainability indicator against life cycle stage.

Here we map all the data sets for the sustainability indicatorand life cycle stage that they cover.
(Thisisidentical to Error! Reference source not found.)

Figure 11 Map of all data sets by issue, lifecycle and broad building type
Scale: Smallest Circle=1 dataset Largestcircle =65 datasets
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4.7.3 Accessible data and evidence

Here we map the data sets that were indicated as being either ‘Public, free’ or ‘Public, paid-for’. This
isthus a subset of all the data sets we had information for.

Figure 12

Map of accessible data sets

Scale: Smallest Circle =1 dataset Largestcircle =19 datasets
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4.7.4 Accessibility againstlife cycle stage
Figure 12 shows the pattern of data setaccessibility for each of the life cycle stages.
Figure 13 Data set accessibility against life cycle stage
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The results foreach life cycle stage broadly reflect the overall distribution of the accessibility of the
data. A notable exceptionisthatthe distribution for construction has a bias towards private data.
Though this cannot be confirmed by the results this may reflect that a significant number of
respondents were from construction companies and that building client / occupant organisations
tendto be more directly involved in the planning, design, handover and operation of their buildings.
It may alsoreflectthatthe dominantissues of operational energy currently is paid greater attention
to at the planning, design and operational stages. Construction data, such as construction water,
waste and CO, are typically paid more attention to by contractors than clients (perhaps due to the
requirements of initiatives such as BREEAM and those run by WRAP).

4.7.5 Sustainability indicator against building type

Figure 13 shows that pattern of building type against the headline sustainability indicators. The
numbers at the end of each bar indicate the number of datasetsidentifiedin each case. Asa data
set could be concerned with more than one indicatorand more than one building type then the total
across the chart is significantly higherthan the number of datasetsidentified.

Figure 14  Data sets for high-level building type against sustainability indicator
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For operational energy use and CO, there are significantly more domesticsets whilst forthe other
categoriesthere are marginally more non-domesticsets. Thisis mostly likely to reflect the particular
make up of respondents ratherthaninfergeneral conclusions: Data sets provided by UCL had a bias
towards domestic, operational energy. Survey respondentsincluded several main contractors that
predominantly work on non-domestic projects. No responses were obtained from large house
builders.

Green Construction Board | Project 430 Knowledge Capture and Dissemination | Reportvl.2
Page |14




5 Quality, Usability, Usefulness and Application Assessment

5.1 Method of assessment

Out of the 161 data sets concerned with sustainability in buildings, the research team identified 92

data setsto understand in more detail. Forthese data sets, the team wanted to know the quality of
the dataand how it has been processed intoinformation, and also to understand the usefulness of
the datain a variety of different ways.

5.1.1 Method of assessing quality

The quality of data or evidence was assessed by considering how it was collected and then
processed, and the scrutiny applied to these stages. We asked contributors to the first survey to
assessthe data/evidence they had told us about against five headings:

e Data capture standard

e Data capture consistency

e Transparency of processing
e Type of publication

e Typeof peerreview

To enable contributors to make their assessmentforeach aspect of quality, three levels were
available and some characteristics were suggested that would be typical for each level. These are
presented below with the resultsin Table 3Scoring matrix for data set quality

A numerical scale of levels (1-3) was chosen rather than descriptors such as low, medium and high.
This was a conscious choice because in many cases we were asking the controlleror producer of the
data to rate theirown dataset and it was feltthata low, medium, high scale would encourage
respondentstomark high.

5.1.2 Method of assessing usefulness

In orderto understand the usefulness of the data sets, we asked contributors to considerthree
aspects of the dataset: usability, usefulness and application. We were interestedin how much
extraworkthey neededtodoin orderto use the data/evidence (usability); how frequently they
were making use of it (usefulness)and how wide that use was in the context of their own or others’
work (application). Again, we offered ascale of scoresand a description against each asa guide to
the contributor. For ease of reference withinthisreport, theseare displayed with the associated
results below insections 5.4-5.6.

5.1.3 Presentation of the assessment

Once the data sets were all entered intoan onlinedatabase, we wereable to create an online form
that allowed questions about quality and usefulness to be answered. The contributor of each
dataset was asked to complete the questionnaire only in connection with the datasets that he or
she had originally contributed. This was a departure from the original research methodology, where
it had been plannedto ask all contributors to provide quality ratings against all the datasets they
were aware of or had used. This would have been practical if there were justafew tens of data sets
identified, but not with 161 data sets. Images of the online survey are shownin
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Appendix B—Survey 2.

The survey asked for ratings of the current aspects of usefulness and also for ratings of the potential
usefulnessif certain barriers could be removed or overcome. Respondents were also asked to
identify whatthose barriers were.

5.1.4 Additional rough assessment of data sets

The quality and usefulness assessments were completed for 49 of the 92 data setsthat had been
selected. It was acknowledged that thiswas a lowerthanideal responserate. To obtain more
information, we asked the project Peer Review group to make straightforward assessments of
usefulness, choosing between low, medium or high, for all the datasets they had used or were
aware of. This gave us some assessment of another 30 data sets.

5.2 Respondentsto assessment survey
Table 2 showsthe individuals who responded to the quality and usefulness survey.

Table 2 Respondents to the data quality and usefulness survey
Organisation Individual Position of individual

BAM Construct UK Ltd  Charles Law Head of Environmental Management

BCO Jenny Mac Donnell Director of Research and Policy
Professor

Cardiff University lan Knight

Carillionplc Quentin Leiper Group Chief Engineer
Green Gauge Trust Liz Reason
Leeds Met University ~ Malcolm Bell

Mace Ltd Andrew Kinsey Sustainability Manager

Oxford Brookes Professorand Director of Oxford Institute for Sustainable
University Rajat Gupta Development

Skanska UK Nigel Sagar Senior Sustainability Manager

Willmott Dixon

Martin Ballard

Group Environment Manager

WRAP Gareth Brown Programme Area Manager
UCL Megan McMicheal

UCL Rob Liddiard

UCL Simon Elam

XCO2 Energy Tom Kordel SeniorEnergy Consultant
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5.3 Data set quality

5.3.1 Profferedlevels of quality
Table 3 Scoring matrix for data set quality
Aspects of Quality
Assessment Data capture  Data capture  Transparency Type of Type of peer
standard consistency of processing  publication review
Following an Method defined  Method of Results published Suitableforan
independent pre-studyand analysisor and available academicjoumal
Level 3 standard (e.g. applied processing was (e.g.report,
I1SO, BS, consistently published and papers)
chartered throughout peerreviewed
institute)
In-house Method evolved  Method of Results were Informal peer
standard but duringearlypart analysis or written up but review (e.g. web
definedand of study, or processing was retainedin- forum)
published or standardnot published but houseor
Level 2 available applied notpeer restricted
consistently reviewed, oronly circulation, or
parts were onlypartially
published/ written up
reviewed
No known Method evolved Method of Resultswerenot No peerreview
standardfor during early & analysisor written up
Level1 capture, or late stages of processing has
standardnot study notbeen
published published
Itis not known Itis not known Itis not known Itis not known Itis notknown
whethera whetherdata whetherthe whetherthe whetherthe
Unknown standard was was captured processing or results were results were peer
appliedornot consistentlyor analysismethod  writtenupornot reviewedornot
not has been
published ornot
5.3.2 Summary of results

A mean quality score was calculated. Where an aspect of quality was indicated to be ‘Unknown’, the
mean was not taken overthis aspect. For example, the datafrom the City Form project was given
ratings of ‘Unknown’ for both the data capture standard and its consistency, and ratings of 1, 2 and

3 fortransparency of processing, type of publication and type of peerreview respectively. Therefore
the mean quality score is 2, as the average of the three returned ratings.

Figure 15  Mean Quality Score for Data and Evidence
Distribution of mean quality score
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5.3.3 Comment

Qualityistendingto be mediumorhighlevel. Thisis perhaps unsurprising, as we would expect

people to be usinginformation that they understand to be of good quality. Amore rigorous study of

the data landscape or a deep investigation into afew data or evidence sets might furtherexplore
these aspects of quality independently (wewere asking the producers of the dataand could not

expectanentirely objectiveresponse).

5.3.4 Mapping high quality data sets

We have mappedthe higher quality datasets for domesticand non-domestic buildings across life

cycle stage and sustainability indicator. High quality was defined as achievinga mean quality score

of 2.4 or greater. Thiscould be achieved by gaining scores of two 3’s and three 2’s across the five

aspects of quality.

Figure 16 Mapping of high quality data sets
Scale: Smallest Circle =1 dataset Largestcircle =15 datasets

Construction waste production

Construction CO; production

Construction water production

Operational energy use

Operational CO; emissions

Operational wateruse

Planning

Domestic O Non-domestic

O

Design

Both domestic and non-domestic

©

O

Construction

Handover & Operation
early
occupation

End of life

Green Construction Board | Project 430 Knowledge Capture and Dissemination | Reportvl.2

Page |18




5.3.5 Mapping high quality, accessible data sets

The mostly widely usefulness data sets will be those of good quality that are also accessible. Here
we map all data sets that are deemed high quality (mean score 2.4) and also either availableto the
publicforfree or fora charge.

Figure 17 Mapping of high quality, accessible data sets
Scale: Smallest Circle =1 dataset Largestcircle =10 datasets
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5.3.6 Lessons

The map above shows where there is a paucity of data that is of a high quality. Thereisa greater
number of gaps inthis map than the map of all data sets. Cautionshould be taken when data of
poor or unknown quality is used; misleading conclusions may be drawn.

Intervention mightimprove the cover of the data map with high quality data.

Intervention might make currently inaccessible data publicly available.

5.4 Usability

For the purposes of the current work, usability was defined as how readily the datacould be put to
use. The usability of adata set was considered poorif significant additional work, such as combining
with otherdata (or information) orfurtheranalysis, was needed in order to make the data usable.

5.4.1 Assessmentscale
Table 4 Assessment scale for usability

Level 4 Data/evidenceis complete, and clear conclusions or actions have been derived from it
Level 3 Data/evidenceis complete, and some conclusions or actions can bederived from it.

Level 2 Data/evidenceis complete, and when further analysed or combined with other data or
information, conclusions and actionscan bedrawn.

Level 1 Data/evidenceis complete but no conclusionsor actions can bederived from it.

Level 0 Data/evidenceis not complete.
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5.4.2 Summary of results
Figure 18  Current and potential data set usability
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5.4.3 Comment

The top score forusability was level 4. We defined this as ‘Data/evidence iscomplete, and clear
conclusions oractions have been derived fromit’.

The majority of the data sets assessed were said to be usable, thatis the data or evidence is
complete and either conclusions oractions toimplement have been derived fromitalready, or can
readily be arrived at.

5.44

Top usability scorers

Sets of evidenceand datarated as reachinglevel 4 for usability were:

City Form

Commercial Buildings Energy Consumption Survey

CREST One-minute Resolution Domestic Electricity Use Data, 2008-2009
Energy Performance Certificate data

Household Electricity Use Study

IEE iISERVcmb Project. Use of sub-metered energy consumption for HYAC componentsin
European Non-Domestic Buildings

Leeds Met database of Co-heating

MIMA projects

Scottish Environmental Attitudes and Behaviours Survey 2008

Skanska UK waste data

Stamford Brook first study 2001 - 2008

Temple Avenueexisting dwellings

Temple Avenuenew build

The EIm Tree Mews project

Waste data on civils and building projects
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5.4.5 Lowest usabilityscorers

Lowest usability scorers (rated at Level 0):
e Carbonemissions (construction operations)
e Construction—wateruse

e Recycled Content Database
e UKCG Construction, Demolition and Excavation Waste Data

5.5 Usefulness

We defined usefulness here as how frequently information or knowledge derived from the datais
put into action or takeninto consideration.

5.5.1 Assessmentscale and summary of results
Table 5 Assessment scale for usefulness

Level4 | always usethe dataset for decision-makinginrelevantcircumstances (need to have)
Level3 |sometimes use the dataset for decision-ma kinginrelevantcircumstances (niceto have)

Level2 Data/evidence has raised my awareness of the issueand caused a related change in my
behaviour (e.g. climatechangedata leads to using more energy efficient building design
models)

Level1l Data/evidence hasraised my awareness of the issuebutno change inbehaviour (e.g. |
know petrol consumptionis lower at 56mph but | still driveat70mph).

Level0 No change to my behaviour

5.5.2 Summary of results

Figure 19  Current and potential data set usefulness
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5.5.3 Comment
The bar chart shows that the vast majority of the data/evidence we weretold aboutis raising

awarenessand hasled to some degree of behaviourchange, in some cases being frequently used to
inform decisions.

5.5.4 Top usefulnessscorers

e BAM Construction Energy data

e BAM Construction Ltd Construction, Demolition and Excavation Waste data

e BAM Construction Water use
IEE iSERVcmb Project. Use of sub-metered energy consumption for HYAC componentsin
European Non-DomesticBuildings

e LeedsMet database of Co-heating

e MIMA projects

e Skanska UK waste data

e Stamford Brook first study 2001 - 2008

e Temple Avenueexisting dwellings

e Temple Avenuenew build

e TheElm Tree Mews project

e Waste data on civils and building projects

5.5.5 Lowest usefulnessscorers

Lowest usability scorers (rated at Level 0)
e CityForm
e CREST One-minute Resolution Domestic Electricity Use Data, 2008-2009
e Sheffield Hallam University Energy Surveys

5.6 Application

We were interested in how widely the data, orinformation and knowledge derived fromit, is being
used. We referto thisaspect of usefulness as application.

5.6.1 Assessmentscale and summary of results
Table 6 Assessment scale for data set application

Level4  Applicationis industry-wide.
Level3  Applicationis organisation-wide.

Data/evidenceis used on all projects/activities I’'minvolved with (or on many relevant

Level 2 ) L o
projects within my organisation).

Data/evidence is used on some of my own projects/activities (or on a few relevant projects

Level 1 o .
within my organisation).

Level 0 Data/evidence or information derived from itis not used.
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5.6.2

Summary of results

Figure 20  Current and potential data set application
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5.6.3

Comment

Application of the data/evidence shows a more even spread than the otheraspects of usefulness.
However, many sets are said to be in use across the industry.

The potential application of many datasets has beenrated as level 4. This may be a case of
optimism bias.

5.6.4

Top Scorers for Application

The following wererated as reaching Level 4for application:

BAM Construction Energy data

BAM Construction Ltd Construction, Demolition and Excavation Waste data

BAM Construction Wateruse

BRE SMARTWaste Summary Data

Business Case for Resource Efficiency

DECoRuM carbon mapping data of houses

Energy Performance Certificate data

Homes Energy Efficiency Database

Household Electricity Use Study

IEE HARMONAC Project. Evidence of effectiveness of EPBD AC Inspections and the potential
role of HYACenergy submetering

IEE iSERVcmb Project. Use of sub-metered energy consumption for HYAC componentsin
European Non-Domestic Buildings

Leeds Met University database of Co-heating

MIMA projects

Net Waste Tool

Resource Efficiency Benchmarks

Stamford Brook first study 2001 - 2008
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e Temple Avenueexistingdwellings
Temple Avenue new build
e TheElm Tree Mews project
e UKCG Construction, Demolition and Excavation Waste Data

5.6.5 Lowest Scorers for Application
With lowest application scorers (rated at Level 0):

e CityForm

5.7 Combined Usefulness Score

The total of the three aspects of usefulness (usefulness, usability and application, as defined in our
assessment questionnaire) was taken for each dataset and plotted.
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5.7.1 Top-scoring Data Sets
The following scores 4 out of 4 on usability, usefulness and application:

e |EEiSERVcmb Project. Use of sub-metered energy consumption for HYAC componentsin
European Non-Domestic Buildings

e LeedsMet database of Co-heating
MIMA projects

e Stamford Brook first study 2001 - 2008

e Temple Avenueexistingdwellings
Temple Avenuenew build

e TheElm Tree Mews project

None of these reach the top mean quality score (3). Amongstthem, the top qualityscoreis2.8 and
thisisachieved by the following:

e |EEiSERVcmb Project. Use of sub-metered energy consumption for HYAC componentsin
European Non-Domestic Buildings

e Stamford Brook first study 2001 - 2008

e Temple Avenueexistingdwellings

e Temple Avenuenew build

e TheElm Tree Mews project
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5.8 Data Sets for Further Exploration

We have listed five data sets that have been assessed as of good quality and highly useful. As
previously recorded, we wereunable to poll alarge number of data usersin orderto assess the data
sets. Therefore, we can attribute no statistical rigourto our findings here. However, we note that of
these five datasets, four are the result of intensive investigation of arelatively small sample of
buildings. Inorderto understand the benefits and limitations of such data sets, we explore one of
these high scorersin greaterdetail in ourcase studiesin 7.6 Stamford Brook. Havingalso
investigated some broaderdatasetsand how they can be used, we will compare deep studies to
broaderstudiesina subsequent section below (7.7 Broad data sets vs Deep investigations).

5.9 Rough Assessment of Usefulness

In orderto increase the number of assessments of dataand evidence sets, we asked our Peer
Review Group to assess the usefulness of those, choosing between high, medium and low. Their
assessment was compared to those of the other contributors.

The number of data sets with multipleassessments was 27. Of these, for 21 data setsthe
assessments differed.

Itisacknowledged that the assessment of the datasetsis based on very small samples (one
assessment perdataset) and that bias may be evidentinthese assessments. However, we believed
that we could only receive ameaningfulassessment from a contributor with familiarity of the data
and some experience of using or collectingit. Time did notallow us to seek out users of the data
who had not already come forward.

The PeerReview Group assessments have not been analysed further.

Green Construction Board | Project 430 Knowledge Capture and Dissemination | Reportvl.2
Page |25




6 Potential and Barriers Analysis

6.1 Seeking the Most Under-exploited Data Sets

To investigate the most unexploited dataand evidence, we looked at the potential scores for
usability, usefulness and application (as defined in the previous sections 5.4, 5.5 and 5.6
respectively)andidentified the sets given the highest potential scores (4 out of 4) but a current
score that is lower. These might be considered as the datasets that could be the most effectively
used butthat needed additional work to achieve this.

AECB Low Energy Buildings Database

e Electricity supplier meterdata

e EVALOC- Monitoring data of energy performance of 50 owner occupier houses

e EVALOC- Quantitative and Qualitative Social surveys of 90 households across six low carbon
communities

e Gassuppliermeterdata

e Greenhomesresearch, Greenoak Housing Association

e National Energy Efficiency Database (NEED)

To see whataspect needed mostimprovement, of those listed above, we then sought data/evidence
with the lowest current usefulness (which was foundto be 2). Thisyielded the followingitems:

e EVALOC- Quantitative and Qualitative Social surveys of 90 households across six low carbon
communities

e Electricity supplier meterdata

e Gas suppliermeterdata

e NEED

Consideringthe datasets with the highest potential in usefulness, usability and application, then
looking forthose with the lowest current usability (which was level 2), the results were:

e EVALOC- Quantitative and Qualitative Social surveys of 90 households across six low carbon
communities

e EVALOC- Monitoring data of energy performance of 50 owner occupier houses

e Electricity suppliermeterdata
Gas suppliermeterdata

e Greenhomesresearch, Greenoak Housing Association

Consideringthe datasets with the highest potential in usefulness, usability and application, then
looking forthose with the lowest current application (which was level 1), the results were:

e Electricity suppliermeterdata
e Gas suppliermeterdata

6.2 Seeking the Greatest Difference between Current and Potential Usefulness

We looked at the difference between current and potential scores foreach aspect of usefulness
(usability, usefulness and application as described in the previous sections 5.4, 5.5 and 5.6
respectively). We considerthe datasets with the greatest differencein this section. We asked
contributors to describe the barriers to reaching the potential score. These barriers mightbe
interpreted as the mostsignificant barriers that we were told about.
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6.2.1 Potential Usefulness

We looked atthe data sets with the greatest difference between current usefulness and potential
usefulness (asjudged by our contributors). The greatestincrease in usefulness was just 2, and the
data sets this was foundin are presented along with the barriers described by the contributors:

e 3 Airtightness data from building regulations tests on new dwellings —barrieris “the
availability and quality of data collection”.
e 64 Electricity supplier meter data — barrieris “Access to the micro-dataand

metadata/documentation is heavily restricted which significantly reduces the potential
utility of the dataset." Note, thisis a private dataset.

o 14 EVALOC - Quantitative and Qualitative Social surveys of 90 households across six
low carbon communities —our contributor told us that the data could be used to answer
new research questions but that ‘data curation’ of the data setwould be needed first.

e 65 Gas suppliermeter data —barrieris “Access to the micro-dataand
metadata/documentation is heavily restricted which significantly reduces the potential
utility of the dataset." Note, thisis a private dataset.

o 44 National Energy Efficiency Database — barrierto reaching potential usefulnessis
described as, “less restricted access to NEED data would enhance the usefulnessto a wider
range of stakeholders.

e 25 UKCG Construction, Demolition and Excavation Waste Data — barrieris “Data needs
to be submitted by all memberorganisationsto a consistent level of quality.”

6.2.2 Potential Usability

We looked atthe data sets with the greatest difference between current usabilityand potential
usability (asjudged by our contributors). The greatestincreasein usability was 3, and the only
dataset this was foundinwas:

e 25 UKCG Construction, Demolition and Excavation Waste Data — barrieris “Data needs
to be submitted by all member organisations to a consistentlevel of quality.”

Nextgreatestincrease was 2, found for the following:

e 64 Electricity supplier meter data — barrieris “Access to the micro-dataand
metadata/documentation is heavily restricted which significantly reduces the potential
utility of the dataset.”

o 28 EPC Certificates forBAM Construction Projects —barriersis “EPCs do not give
enough detail to make clear conclusions”

o 14 EVALOC — Quantitative and Qualitative Social surveys of 90 households across six
low carbon communities —our contributortold us that the data could be used to answer
new research questions but that ‘data curation’ of the data set would be needed first.

o 13 EVALOC — Monitoring data of energy performance of 50 owner-occupierhouses —
our contributortold us that the data could be usedto answer new research questions but
that ‘data curation’ of the data set would be neededfirst.

e 65 Gas suppliermeter data —barrieris “Accessto the micro-dataand
metadata/documentation is heavily restricted which significantly reduces the potential
utility of the dataset.”

e 350 Greenhomesresearch, Greenoak Housing Association

o 32 Mace carbon emissions (construction operations) —barrieris “Data is not 100%
complete due to difficulties in monitoring on sites where Mace do not have metered
supplies (e.g. refurbishment of airports and work to fit-out existing buildings).”
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6.2.3 Potential Application

We looked atthe data sets with the greatest difference between current application and potential
application (asjudged by our contributors). The greatestincrease in application was 3, and the data
setsthiswas foundinwas:

e 3 Airtightness data from building regulations tests on new dwellings —barrier being
“The lack of a mechanism of pullingthe datatogetherinto a national dataset. Thiscould be
done by government as part of the buildingregs reporting process but noone seemsvery
interestedindoingit.”

e 64 Electricity supplier meter data — barrierbeing “Access to the micro-dataand
metadata/documentation is heavily restricted which significantly reduces the potential
applicability of the dataset. Actual (i.e. not modelled) energy consumption datais vital to
almost every research project with an energy element so the potentialuses are virtually
boundless. Not having access to disaggregated energy consumption data has been a real
problem for many research projects investigating the socio-technical drivers of energy
demand.”

e 65 Gas suppliermeter data —barrieris “Accessto the micro-dataand
metadata/documentation is heavily restricted which significantly reduces the potential
utility of the dataset.”

6.2.4 DeeperAnalysis— Case Studies

In section 7, we present case studies of data sets that through the analysis in this section we have
identified as being noteworthy. They are data sets that could score highly given appropriate
attentionandintervention. Throughthe case studies, we seek the nature of those interventions and
the opportunities and benefits to be got through those interventions.

Underexploited Data: EVALOC — two data sets resulting from this research project were
identified as having good potential for greater usability and usefulness.

Unexploited Data: NEED — this data setis vast and has beenidentified as being potentially very
useful; alsoitencompasses both the gas and electricity supplier meter databases

Energy supply meter data — not assessed as a case study as much of the information can be
accessed through NEED

Unexploited Data: Display Energy Certificates (DECs) —this data set has been discussed by our
PeerReview Group and identified for further comment. Itrepresentsalarge numberof non-
domesticbuildings.

Unexploited Data: Airtightness Test Results — identified as potentially usefuland known to be
large, issues with and benefits of its further use have been discussed with both our Peer Review
Group and Steering Group

Exploited Data: Stamford Brook — this data setis representative of all the datasets that scored
very highly forall aspects of data quality and usefulness (with the exception of IEEiSERVcmb
Project). Itis markedly different fromthe datasets covered by the othercase studiesinthatitis
data froma small sample, studied in greatdepth. Later, we discuss the differences between
deepand broad data sets (7.7 Broad data setsvs Deep investigations)

Green Construction Board | Project 430 Knowledge Capture and Dissemination | Reportvl.2
Page |28




6.3 Barriersdescribed by our contributors

In both stagesin our data collection, we asked contributors to tell us how the data/evidence they
were telling us about might be better or more usefully used. Inthe second survey, we asked
contributorsto make an assessment of various aspects of the quality and usefulness of the data
currently and what each aspect could potentially score. Above, we presented the responsesto
these questions. Foreach aspect, we asked the contributorto describe the barrierstoreachingthat
potential usability, usefulness and application. Here we present all the barriers (or suggested
interventions)submitted to us. Barriers have been grouped accordingto what stage in the data-to-
change ladderthey occur (please referto Figure 21). Each barrieror invention was counted once for
every dataset it was suggested for. (A full transcript of barriersisincluded in Appendix F.)

Table 7 Reported Barriers and Possible Interventions
Barrier Or RequirementIn Order To Meet Potential Frequency With
Which It Was
Reported
Collection:
Relies on users to supply or update data / automated data collection needed 5
Finer-grained data needs to be collected 6
Standardisation of collection method needed 5
More data points required 5
Funding for updates 6
Processing:
Finer-grained data needs to be reported / made accessible 5
Access to benchmark data needed 4
Common method of reporting/publishing needed 1
Cost of access todata is prohibitively high /free access to data needed 1
Anonymise data inorder to allow greater access for re-use 6
A single, national repository required 1
Detailed analysis needed 5
Cognition:
Casestudies of best practice based on evidence needed 1
Integration with decision-making process 6
Application:
Awareness of data/evidence needs to be raised 3
Evidence points to actions thatcannot yet be carried out 1
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6.4 Commentary on the barriersidentified preventing greater data set usefulness

6.4.1 Access to Data

Many of the barriersindicated relate to access tothe data, either because the cost of access is high
or the published datais aggregated or not of sufficiently low-level. There may also be issues of
privacy and data protection considerations.

Clearly this can be a significanthurdlewhere the datasetis acknowledged to be private, butfordata
setsthat are already partially availableto the publicthen thisshould be easierto overcome,
provided the data collection protocols do not proscribe greateraccessibility.

6.4.2 Completeness of Data Set

A barrierthat was mentioned in several instances concerned the completeness of the dataset.
Particularly where datawas being collected through a trade association, but essentiallyon a
voluntary basis, it was seen that greatervalue would be gained from the dataif more or all of the
trade association’s members contributed to the data set.

6.4.3 Aggregation of Data

For airtightnesstestresults, there was the commentthat datais beingcollectedin a piecemeal
mannerand that data resided in several databases. The usefulness of the datawould be much
improvedif amechanismwere putin place to collect this data togetherand there was a single,
national gatewaytoit. This particulardata setisthe subject of a case study (7.3 Airtightness Test
Results)

Various interventions may be needed to make datasets available inausable state or
reliable/representative of reality.
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7 Case Studies

In this section, we look in more detail at some of the data setsidentified through ouranalysis as
being of particularinterest. Some of these are datasets that could potentially be of great usefulness
but where barriers existand interventions are needed in orderto fulfil that potential.

These unexploited data sets are examples of those where accessis restricted and where better use
could be made of the data if access was more open, orthose which are less useful orusable than
they could be because of the design and structure of the data.

One data setis scored highly in both assessment of its quality and usefulness —Stamford Brook
studies. Thisisan example of adeep investigation of asmall sample of dwellings and this makesiit
similarto some of the other high-scoring datasets. Ithas beenstudiedinordertounderstand why
it hasscored highlyinall aspectsif usefulness.

To put this part of the reportin context, this section starts with an overview of the hierarchical
theory of data, information and knowledge.

7.1 From datato behaviour change — The Knowledge Ladder

Existingtheories of knowledge management are based on the idea of a hierarchy that starts with
data, progressesthroughinformation and knowledge and ultimately ends up with wisdom?. Thisis
usually represented as a pyramid with data at the bottom and wisdom at the top.

For this project, the standard hierarchy has been adaptedtoa ladderwhich emphasises both the
states (data, information, etc) and the transitions between them, necessary to get from one state to
the next. The topmost state of wisdom has also been replaced with behaviour change, as thisis the
ultimate objective that GCBis seekingto explore through this research project. The ladder, shownin
Figure 21, therefore has seven different elementstoit.

Figure 21  The steps between data and behaviour change
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The eight elementsinthe knowledge ladderare summarised as follows:

1. Collectionisthe firsttransition —undertaking monitoring, surveying and otherinvestigations
to obtain data.

2. Datais the basicinput— Data is usually characterised by its quantity, its scope, and the
methods that have been used to collectit.

3. Processingisthe second transition —analysis of datato extract patterns, summaries, results
and conclusions. Processingis what turns quantities of datainto a manageable amount of
information.

4. Informationis meaningextracted from data. This could be inthe form of reports, academic
papers, executive summaries.

5. Cognitionisthe thirdtransition —translatinginformationintoaformthatcan be
internalised by people, forexample by puttingitinto theirown personal contexts. Cognition

1 Skyrme D.J.and Amidon D.M., Knowledge management, Institute of Management, Corby, 1997
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isclosely linked tolearningand happensin different ways, forexample by listening, reading,
discussing, practising. People have different preferences forlearningand some of the key
models are linked to behavioural traits, forexample the Kolb learning cycle.

6. Knowledge istheinternalisation of information by peopleso thatit has the potential to be
acted on. Knowledgeinitselfis notthe end of the journey since any number of barriers may
preventthat action beingtaken.

7. Applicationisthe fourth transition —putting knowledgeinto practice in areal situation.
Many of the barriers to application may not have anything specificto do with the knowledge
—the potential isthere but otherfactors are gettingin the way, such as lack of motivation,
lack of appropriate incentives, habit.

8. Behaviour change is the successful application of knowledge that has beenacquired.
Behaviour change may be eitherconscious (the individual has to think before acting) or
unconscious (the individual acts automatically). Unconscious behaviour change is more
advanced and ultimately more successful, provided the behaviouris a desirable one.

While data, processingand information dissemination are essential starting points, none of these on
theirown will lead to change in behaviour which is essentially ahumanresponse based on
capability, opportunity and motivation (see 9.1.1‘Influences on Behaviour’). In the context of
sustainability in construction and the built environment, improvement comes from people behaving
differentlyintheirconscious and unconscious choices and decisions, including but not limited to
reactingto new knowledge. Thisis the principal reason why this research projectis considering not
justthe availability and quality of dataand information, butalso the usefulness of dataand
informationin leading to knowledge acquisition and behaviour change.

Section 6 gives a broad picture of where unexploited datasets exist within those identified by the
study. The following sub-sections look at some of those data setsin more detail andin doing so
identify some ideas forhow GCB mightimprove the exploitation of these datasetsin particularand
otherunexploited datasetsingeneral.

Anotherdataset of interestis that coming from the Stamford Brook studies carried out by Leeds
Metropolitan University Centre forthe Built Environment (Leeds Met). This scored highly both for
quality and usefulness. Thisisexploredinthe case study below.

In orderdeepen ourunderstanding of the datasets considered noteworthy, we used aframework to
plotout where and the nature of the interventions needed for that data set to reach its full potential
interms of usefulness. Thisframeworkis displayedin Appendix G Framework for Exploring
Interventions.

7.2 EVALOC

7.2.1 Summary

EVALOC?isa 4-yearresearch project led by Oxford Brookes University in collaboration with
University of Oxford thatis evaluating the impact and effectiveness of low carbon community
projectsinsix selected case study locations. In particular EVALOC has been assessing and
understandingthe changesin energy use. The research team is made up of building science experts
and social scientists. EVALOC received £1.14 million funding over four years from the ESRC-EPSRC
Energy and Communities stream of the Research Councils UK Energy Programme from January 2011
to December 2014 (Grant reference: RES-628-25-0012). The case study communities were drawn
from DECC’s Low Carbon Communities Challenge.

The six communities being studied have arange of low carbon interventions characterized as:

2 www.evaloc.org.uk
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http://www.evaloc.org.uk/

e buildingdemand (e.g. fabricor system retrofits),
building supply (e.g. solarthermal installations),
e behaviourchange (e.g. smart meters) and
e community renewables (e.g. large scale PV).
The projectis looking atthe impacts of the LCCC projects at household and community levels. The
project makes use of DECORuMS, an energy performance and carbon emissions mappingtool.

7.2.2 Collection and Data/Evidence

Quantitative datahas been collected at the household level through energy surveys and trials of
using energy and environmental displays, and on how personal social networks are usedin
connection with the goal of energy and carbon reduction.

Households were divided into three groups: Group A received a physical intervention, either
demand or supply side; Group Breceived a behavioural intervention such asan energy display;
Group Creceived nointerventionsand acted as a control group.

Three data sets have been reportedtothe GCB project:

1. Energy performance data of 50 owneroccupied houses
2. Quantitative and qualitative social surveys of 90 households across the six case study
communities

3. Heating controls questionnaire survey.
In data set 2, the 30 Group A participants had energy, environmentaland interaction data collected
every 5 minutesfora minimum of 12 months. For all three groups, occupancy feedback was
gathered through semi-structured interviews, walkthroughs, social network analysis and heating
control self-completion questionnaires. Group A also had activity logging sheets and thermal
comfort diaries.

7.2.3 Processingand Information

The quality of the information processing, publication and peerreview was jud ged by EVALOC’s
Principal Investigatorto be at Level 3, representing a processing algorithm that was published and
peerreviewed, results that were published and available, and peerreview of results of a standard
suitable foranacademicjournal.

Interim results have been presented to the Sustainable Building and Construction Conference heldin
Coventry on 3-5 July 2013 and to the PLEA Sustainable Architecture foraRenewable Future
Conference held in Munich on 10-12 September 2013.

Six working papers and reports are available from the EVALOC website (www.evaloc.org.uk) as well
as arefereedjournal article*. One community event reportis also listed but cannot be downloaded.
Twenty conference and workshop presentations are listed on the EVALOC Publications page. In
September2012, a major international energy and communities conference was organised in Oxford
which attracted 80 delegates (by invitation) from academia, policy-making, community groups,
community practitioners and industry. A conference report and associated presentations are
available onthe EVALOC website°. .

Withinthe project, households taking partinthe 6 case study projects have or are plannedto have
access to information about the thermal performance of theirhouses. Thisincludes thermal images

3 www.brookes.ac.uk/business-and-employers/new-technologies/decorum%C2%AE/

4 Gupta, R., Barnfield, L, and Hipwood, T., (2014) Impacts of community-led energy retrofitting of owner-
occupied dwellings, Building Research & Information, 42:4, 446-461, DOI:
http://dx.doi.org/10.1080/09613218.2014.894742

5 http://www.evaloc.org.uk/#levaloc-international-energy--communities-conference/c2115
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of theirproperty and a web tool for Group A housesto see theirenergy use in near-real time and
environmental conditions in 30-minute slices, and to benchmark theirenergy use against
appropriate benchmarks.

Members of all 20 LCCC groups have had access to the EVALOCresults and subsequently have been
able to baseline theirown emissions and assess the impacts of the LCCC in theirown homes and
communities.

Issues and Interventions

The mass of data could be used to answer further questions. Forexample, the research has looked
at the use of mechanical ventilation. Inorderto do this, internal temperatures and data on window-
and door-opening were recorded. It would be possible to ask additional questions about when
windows, or doors, are opened; at what temperature thisisdone. However, in orderto make the
data usable forotherresearchers, the datawould need to be prepared, cleaned and put alongside
contextual data.

Principal Investigator on EVALOC, Prof Rajat Gupta, describes the preparation of dataforre-use as
data curation. Thiswouldinclude cleaning the data and seeking outanomalies. These could occur,
for example, where monitoring equipment has been switched off by an occupant creating zero
readings and could led to misleading conclusions. Datacuration would alsoinvolve recording
contextual information and bringing togetherdatasets. Forexample, the typographyand
occupancy of a dwelling, and the nature and timing of interventions would need to be recorded
alongside the meterreadings forthat dwellingin orderforthe meterreadingstobe meaningful.

This data curation process would take a significant amount of time, currently not budgeted forin
research grants. Rajathas considered includingthistimebutisconcerned thatgrant application
assessors may not consider his proposal as good value formoney unless they understand the
benefits of the curated data for future/furtheruse.

Rajat suggests thatto ensure wide reusablityand consistency, ground rules should be established
for the process and output.

7.2.4 Cognitionand Knowledge

EVALOCisan action research project; the research team has organised 18 focus groups and 18
community events to talk about theirwork, as well as to collect data.

Community groups have had access to data and have used thisto increase theiroutreach locally.
This has included use of the DECoRuM maps to identify dwellings with potential need for retrofit
measures, making personalvisits to the residents and recruitingthem forinterventions. There was a
30% uptake, greatly higherthanlocal authority schemes.

Policymakers are using the findings of EVALOC. The projectiscited asan exemplar of University-
Community collaboration in the current National Community Energy Strategy produced by DECC®.

Consultants are not yet usingthe data. There has beenreluctance onthe part of community groups
to share it with such organisations.

7.2.5 Applicationand Behaviour Change

As the EVALOC project has been concerned with evaluating some of the low carbon community
projects already being funded by DECC, it was not expected that the projectitself would directlylead
to behaviourchange. However, the quantity of dataand information collected during EVALOC could
provide aresource to others. Also, the relationships that the EVALOC project team has established

6

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/275163/20140126Communi
ty_Energy_Strategy.pdf
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with the case study communities could be continued through somefollow-on work, which could be
designedtoreinforce any behaviourchange that has occurred or to e ncourage behaviour change
where this has not happenedtothe extent originally intended by the low carbon community
projects.

7.2.6 Conclusions/Lessons

Data requires preparationin orderto be made useful foraddressing furtherresearch questions. This
data curationincludes cleaning dataand recordingit alongside contextual information.

Data curation needsto be funded. Thiscould be done withinthe initial research grantor by a fund
setaside forsuch activities (akin to the knowledge exchange projects).

Research councils could be lobbied by the GCB to recognise the value of data curation and to set
aside fundingforit.

Ground rules should be established for data curationin orderthat the data setsare widely reusable.

In the hands of trusted messengers (in this case, community members and university researchers),
dataisvery persuasive and can engage house owners where other schemes have failed.

7.3 Airtightness Test Results

7.3.1 Summary

Airtightnesstestingis part of Building Regulations (Part L) compliance since 2006, and is mandatory
for all non-domestic buildings, large extensions and on a sample of dwellings on every housing
development. Forboth non-domesticbuildings and domesticdwellings, an air permeability of no
more than 10 m3/(h.m?) must be achieved.

The procedure for airtightness tests is defined by the British Institute of Non-Destructive Testing
(BINDT), while companies offering testing services are quality assured through membership of the
Airtightness Testing and Measurement Association (ATTMA). Membership of ATTMA requires
technical training to be in place to the satisfaction of United Kingdom Accreditation Service (UKAS).

The UKAS process checks the airtightness capabilities of companies applying to be memberson
application, but once accreditationis achieved there is no ongoing monitoring of service delivery.
Around 18 companies offering national air tightness services are members of ATTMA, but there are
many hundreds of smaller companies offering domesticairtightness tests who are only me mbers of
the BINDT.

7.3.2 Data collection and evidence

No national or accessible database currently exists. Results are held by testing organisations such as
NHBC, BSRIA, Stroma and other ATTMA members. Much data that exists has been collected since
2006 but there are oldertestresultsthatcould be included fortime evolution. Olderdatais held by
BRE and CLG.

Companies delivering airtightness services gather and store their own data, and treat itas
commercial in confidence. There is no sharing of data sets, and no concatenated airtightness data
set, eitherforall buildings type orseparated by typologies (for exampleto the categories adopted
by Display Energy Certification).

However, there isaprecedentforsuch a dataset. In 1997 BSRIA and the BRE coll aborated on sharing
data to create a benchmark dataset against which pressure tests conducted underthe PROBE
research project could be compared. The results of pressure tests were compared to the reference
data set, and published bi-monthlyinthe CIBSE Journal —see Figure 18.

This collaboration and resulting publicity overthe extent of the fabricairleakage problemled, inno
small part, to airtightness testing beingincluded in the Building Regulations. Thisis evidence that
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given enough motivation and ashared cause, organisations can collaborate and share data to
mutual benefit, and for the education of the constructionindustry and its regulators.

Figure 22  Airtightness campaign led by the CIBSE Journal as part of the PROBE project
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7.3.3 Transparency of data

BSRIA’sview isthata mandatory lodgement process forairtightness test results (similar to that
adopted for Display Energy Certification) would be needed for datasharing to the extensive,
effective, meaningful, and broadin scope. However, there islittle enthusiasm in Government for
such a move. Itis unlikely that ATTMA would introduce avoluntary scheme in the absence of
Government patronage.

Furthermore, airtightness data sharing and transparency would need to be supported by building
clients. However, clients are not calling foritas they are largely only interested in achieving
certification fortheirbuildings, and notinterested in sharing orcommunicating the reasons foran
airtightness testfailure toanyone else.

Thisis reinforced by the airtightness certification process (a system moderated by ATTMA), which
provides clients with aform of reporting thatis consistentand to an acceptable standard. Although
the physics behind the testing processis arcane and not covered by any specificguid ance or
standard procedures (airtightness testingis regarded by practitioners as more of a ‘black art’ than a
science, particularly when testing complicated building geometries and building types), itis of no
interesttoclients nortoindustry regulators.

7.3.4 Peerreview

Peerreview of airtightnessresultsisregarded asagood thinginitself, asit would demonstrate that
buildings are beingimproved as aconsequence of the air leakage testing process. ATTMA is well
placedto conduct peerreview, butthere is no call forit, neitherby clients, by industry nor by the
DCLG, the government department responsible for the Building Regulations.

One objectionto peerreview (and datatransparency) is thatit may be consequently easy to
determine which organisation conducted which airtightness tests, and therefore work out market
share. Thisinformation could be commercially risky, and therefore testing companies would avoid
sharing such information.

Airtightnesstesting has appeared elsewhere in our database of datasets:

e CrestNicholson are taking partin both the TSB BPE programme and the Zero Carbon Hub’s
‘Designversus As-Built’ project. Bothinclude airtightness testing
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e Greenoak Housing Association has undertaken its own research project, Greenhomes.
Airtightness testing was carried out on the dwellings studied in order to understand their
energy efficiency and occupant comfort performance.

7.3.5 Barriers

Although measuresare in place to ensure that the data resulting from the airtightness tests for Part
L compliance should be of good quality, there are some reasons to suspect biasinthe resulting
databases. First, a sample of dwellings onahousingdevelopmentistested. Itwould be possible to
select those mostlikely to meet minimum requirements to be tested. Therefore the resulting data
set might not be representative of the whole developmentsite.

Second, there is evidence that measures are taken to ensure the passlevel isreached (e.g. use of
sealanttoreduce uncontrolled airleakage duringthe test) butthat these do not necessarily have
longevity. Therefore, the airtightness test results do not reveal the build quality or performance of
the building fabricoverthe longterm.

Suggested Interventions

e Contributingtest organisations could be asked to remove statistically spurious or otherwise
suspicious results.
e Spot checks could be carried out by a third party on tested housingsites.

e Retesting could be carried out on a number of buildings overthe course of time to plot the
deterioration of remedial actions on airleakage.

e Resultswould needto be anonymised to avoid commercial interests being compromised
and to ensure broad sectorsupport for such a database. Bringthe key ATTMA members
(BSRIA, BRE, NHBC and Stroma) togetherto agree a strategy to do this.

e Governmentrequiressubmission of results to a national database as part of regulation.

7.3.6 Processingand Information
Some testresults have been published, e.g. by the NHBCin their own publication?’

Suggested Interventions

e Testresults could be published periodicallyin ordertotrack the performance of buildings
and build quality.

e Using measurements made overthe course of time on a sample of buildings, the typical
deterioration of air permeability could be calculated and adjustments made to the database
when needed, depending on the enquiry being made.

7.3.7 Cognitionand Knowledge

Airtightnesstests are beingusedinanumber of projects to help understand the performance of
buildings. Alongside co-heatingtests, the results are indicative of the build quality and energy
efficiency. Monitored energy use foran occupied building willbe dependent on anumber of factors
including occupancy levels, behaviour, occupant comfort levels, heating (and cooling) systems
performance, unregulated energy use, lighting and the building fabricand build quality.

Airtightness tests allow some disaggregation of the lattertwo effects from the rest.

7.3.8 Conclusions/Lessons

Airtightness datahasthe potential to be much more widely used thanis possibleat present. The
dataiscurrently dispersed amongst the airtightness operators, but could be collected or mirrored

7 Air Leakage Testingand EPCs, Standards Extra, No 41, p 4, May 2008, National Home Building
Council, Milton Keynes

Green Construction Board | Project 430 Knowledge Capture and Dissemination | Reportvl.2
Page |37




centrally. This would not only provide a useful resource for the research community, it would also
provide a helpful indicator of compliance with the relevant part of the Building Regulations.

GCB could lobby DCLG to legislate for this, although the existing costs to access EPC and DEC data
must be avoided.

7.4 National Energy Efficiency Database, NEED

Here is an abbreviated version of thorough analysis. The full version of this case study can be found
in Appendix HFull Case Study: Under-exploited dataset: NEED.

7.4.1 Summary

NEED is the National Energy Efficiency Data-Framework, controlled by DECC. It brings together data
sets of energy use, energy efficiency measures, property attributes and household characteristics in
domesticand non-domestic buildings in Great Britain and contains records relating to over 27million
buildings.

It contains data derived, largely, from administrative sources and itis quite widely used within DECC
for policy development, analysis and evaluation.

While limited subsets of NEED data have been made available forafew DECC-mandated research
projectsinthe past, thereis currently no mechanism foraccessing NEED data outside of DECC.
However DECCintendsto release anonymized NEED micro-datain the summer of 2014.

7.4.2 Data/Evidence and Data Collection

Data for NEED has been collected since 2000, although the framework itself has only beenin place
since 2009. NEED brings together datafrom four primary sources (three fornon-domestic) each
linked to an address “spine” (based on Ordnance Survey AddressBase):

e Electricityand gas consumption from energy suppliers

e Property attributes (type, age, size) from the Valuation Office Agency

e Household characteristics from Experian (occupying organization characteristics such as
turnover, employment, SIC code, type of premises for non-domestic)

e Energy efficiency measures from the Homes Energy Efficiency Database from the Energy
Saving Trust (only fordomestic properties).

Thereisa proposal to add data fromthe EPC Register. This would add extra detail about building
characteristics thatis not provided by the VOA dataset.

NEED does not containinformation relating to:

e Verylarge consumers of energy, such as power stations

e Propertiesin Northernlreland

¢ Non-metered fuels such as oil and coal

e DIY energy efficiency measures thatare not recorded on HEED.

Issues & Interventions

One of the mostsignificantissuesin NEED is the lack of standard methodologies for collecting data
across, and sometimes within, the various datasets. For example, data within HEED were generated
by energy supplier obligation schemes with no consistently applied standards of data collection or
categorization.

Whileitis not feasibleto ask the HEED data providersto correct theirrecords, it may be possible to
analyse the known issues and attempt to provide correction factors for key data variables.
Alternatively, some dataissues could be more easily clarified. Forexample, the issue with the
weatheradjustment of gas consumptionisthatthe data providerdoes not provide complete
information regardingits methodology. DECC or Ofgem could mandate that this be documented.
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7.4.3 Data Processing

As can be seenfromthe diagramin AppendixH, the processto link and integrate the various data
setsin NEED iscomplex.

Issues & Interventions

DECC provides usefulsummaries of its processing methodologies at the various stages of data
processingbutit often does not provide enough detailto be useful ininforming detailed academic
research. This could be overcome by persuading DECC to produce more detailed descriptions of
data processing methodologies.

7.4.4 Information

Aggregated data (Excel) and reports are published onthe NEED web pages at
www.gov.uk/government/collections/national-energy-efficiency-data-need-framework.

In additionto the analysesthatare containedinthe regular NEED reports, the web site also contains
a pivot-table creatorto customise dataviews on domestic energy consumption. This allows two
mainvariablesto be analysed together(property age, property type, number of bedrooms, floor
area, tenure, income, number of adults and region). Other parameters can also be set for the type of
data to display (mean figures, median figures, or number of observations), the fuel to analyse (gas or
electricity) and the yearto show (2005 through to 2011). All the summary datathat the table creator
usescan also be downloaded as a spreadsheet file in csvformat.

DECC has undertaken a consultation on making some NEED micro-dataavailable. The proposals are
for a limited anonymised data set of approximately 20,000 records to be available toanyone
(expected end of May 2014), and fora larger data set of approximately 4 million records to be
available through an end-userlicence (expected by the end of July 2014).

Issues & Interventions

The critical issue here is the lack of access to NEED micro-data which may be partially resolved with
the release of anonymized NEED datasetsin the summer of 2014.

Howeveritshould be noted thata furtherintervention (the provision anon-anonymized or pseudo-
anonymized dataset which would enable linking to other data sets) would significantly improvethe
usefulness and usability of NEED data.

7.4.5 Cognitionand Knowledge

NEED has been used to generate specificreports on energy consumption and the impact of energy
efficiency measures. These are published onthe NEED web pages. Analyses carried outin 2012 and
2013 include

e Analysisonthe impactofinstalling energy efficiency measures on a household’s gas
consumption

e Analysis of domesticgas and electricity consumption by property attribute and house hold
characteristics

e Analysisof the quality of non-domesticenergy consumption data.

Issues & Interventions

There are nosignificantissues with NEED publications. They are published as official statistics and so
can be said to have undergone some form of peerreview. Release of non-domestic NEED analysis
would be welcomed.

7.4.6 Application and Behaviour Change

As previously noted, NEED has been well utilised within DECC for policy development, analysis and
evaluation.
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Issues & Interventions

The knowledge and insight gained from NEED has undoubtedly been applied in relation to policy
evaluation and development. The onlyissue is that without access to data outside of DECC, the
benefit of generating knowledge and behaviour change outside of a policy contextis significantly
reduced.

7.4.7 Conclusions/Lessons

NEED is a very valuable data resource thatis currently only utilised within DECCbut has the potential
to be of great benefittothe research community and other stakeholdersin the energy sector.

The keyissuesthatshould be addressed are:

e Appropriate accessto NEED micro-data- going beyondthe current proposal fortwo
anonymized datasets.

e Uncertaintiesand data qualityissues arising frominconsistent or non-existent data
collection methodologies.

e Uncertaintiesarisingfrom datalinkingand other data processing

There are also barriersto the suggestedinterventions:

e DECCdoesnot ownany of the data but has negotiated access to the data sets. Intheory this
access could be withdrawn atany time

e DECCis likelytobe concerned with negative publicity generated if any NEED data is lost or
stolen

e Thedata providersto NEED are inclined to only do the bare minimum required by the data
sharing agreements

e DECCis constrained by decreasing resources. Any intervention is likely to require additional
effortand funds, which could be difficult to obtain in the currenteconomicclimate.

7.5 Display Energy Certificate data

7.5.1 Summary

Display Energy Certificates have been compulsory for public buildings since 2008 — they were
originally required for buildings with afloor area greater than 1000m? but are now required for
buildings with afloorareagreaterthan 500m?.

7.5.2 Information

The DECs are lodged on the registeradministered by Landmark. Individual reports may be retrieved
usingthe report numberor the postcode of the building but these are only for personal use. There is
no publicly available set of DEC data from the registeradministrators.

However, the Centre for Sustainable Energy has obtained threeyears of DEC data using Freedom of
Information requests submitted to DCLG, for the years 2008, 2009 and 2010. The data setcan be
downloaded in Excel format from the CSE web site (www.cse.org.uk/resources/open-data/display-
energy-certificate-data). Unfortunately, the DEC data available from CSEis not referenced back to
the UPRN (the Unique Property Reference Numberthat provides areference foreach buildinginthe
UK). Therefore there is no easy way to compare DEC data fromyear to year. The only comparison
that can be made is using postcode, address and occupier details. The DEC data has also been used
to produce a Google Earth plug-in by Carbon Visuals which overlays CO, emissions perbuildingona
UK map (www.carbonvisuals.com/work/google-earth-uk-public-buildings).

Issues & Interventions
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Because DECs for buildings over 1000m? have to be renewed every year, this sub-set of the data has
the potential to grow into a valuable time series dataset. But the recast of the regulations
establishing DECs created adisconnect between larger and smaller (500m? to 1000m?) buildings
where the DEC isvalid for 10 years.

Onitsown, the DEC data set does not contain enough contextual information to make detailed
comparisons between different buildings. Forexamplethere is noinformation about occupancy or
operational hours of the surveyed building and these are details that can easily change overtime. In
the same way that NEED brings together different data setsto enable more sophisticated and
helpful analysis, the occupancy and operational data could be obtained through aseparate dataset
provided the two could be linked.

In addition, there are significant concerns within the research community about the cost of
obtaining DECdata. Individual records can be downloaded from the Landmark database forfree, but
bulk data is charged for on a per-record basis. Itis estimated that the cost to obtainthe complete
DEC data set would be inthe order of £1million, which s clearly farbeyond the reach of an academic
institution.

7.6 Stamford Brook

7.6.1 Summary

Stamford Brookis a housing estate built on National Trust land at Dunham Massey, Cheshire.
Partners on the scheme were the housebuilders, Redrow and Taylor Wimpey, and the National
Trust. Together, theyformed an Environmental Performance Standard for the new dwellings, with
targetsto exceed the requirements of the current building regulations. The Leeds Metropolitan
University team carried out an action research projectand was involved in the developmentfrom
2001 for more than eightyears.

The energy part of the Environmental Performance Standard was foran improvement on bot h 2002
building regulations and the then future standards for 2006 building regulations.

Thiswas a deep study of a small sample.

7.6.2 Collection and Data/Evidence

Throughoutthe planning, design and construction phases, the Leeds Met team was both observing
and reporting on the progress of the development. Evidence collected was both quantitativeand
qualitative andincluded

e airtightness tests,

e internal temperature,

o thermal imaging,

e co-heatingteststo measure whole house heatloss

Heat loss was found to be higherthan expected. One house was studied in great detail and
measurements and calculations found that the total house heat loss coefficient was higher by 60WK-
1, Thisrepresented aconsiderable difference from the predicted heatloss from the dwelling.

7.6.3 Processingand Information

Evidence was analysed alongside modelling results to reveal heatlosses via airflow through the
party wall cavity, thus bypassinginsulation. Previously,it was assumed that heatloss through party
wallswas zero. Research was now showingthatitwas greaterthrough the party wall thanthe
external walls.

Green Construction Board | Project 430 Knowledge Capture and Dissemination | Reportvl.2
Page |41




These finding were published in the journal Building Services Engineering Research and Technology
in 20078. Authors concluded that changesshould be made to calculating processes forthe U-values
of dwellings (BS EN ISO 6946, the SAP 2005, BR 443, Dwelling CO2 Emission Rate) and to
documentation for accredited construction details to reflect the heat loss mechanism identified by
theirstudies.

7.6.4 Cognitionand Knowledge

There was existing evidence for the cavity wall bypass mechanisminthe USA, albeitinadiffering
construction type, and a similareffecthad beenidentified in the UKinthe 1990s. However,
calculating methods for dwelling heatloss were not reflecting this and no technical solutions had
beendevelopedand putinto place. Followingthe publishing of the results of the Stamford Brook
project, and furtherstudies, changes were made.

Thisresearch was also significantin recognizing thatthe dwellings were losing more heat than
designedforandin measuringthis shortfall. Subsequently, this has become known as the
performance gap and led to further studies, lively discussion within the housebuilding industry and
policy change. In 2010, the Zero Carbon Hub reported onits evidence review of building
performance research® and confirmed the significance of the discrepancy between building
performance in actuality and as designed, and set out of plan of action for furtherresearch. A
current major project undertaken by the Zero Carbon Hub follows on from this (see 8.3Joining Data
Sources—Zero Carbon Hub’s Design vs As Built Project) and has sought to identify all sources of the
performance gap, prioritise these foraction, and now seeks solutions. This will inform Government
and the whole industry.

7.6.5 Applicationand Behaviour Change

Building Regulations now assign anon-zero U-value to an unfilled cavity party wall (0.5Wm~2K1); this
represents asignificant penalty and potential to fail aSAP assessment. Design solutionsand
construction materials have been developed and tested to ensure animproved the thermal
performance and a lower U-value.

The findings arguably raised awareness of many issues around the design of buildings, the supply
chain, and the quality of building housebuilding and the impacts of these on the energy performance
of ourhomes as a major source of CO, emissions. Aswell asthe work of the Zero Carbon Hub, this
has ledto

e furtherresearch (includingthe Technology Strategy Board Building Performance Evaluation
Programme (see 8.2 Creatinga Large, Accessible Database —EMBED);

e campaigning (by, amongothers, the Good Homes Alliance and UKGCB)

e and regulation change.

7.6.6 Conclusions/Lessons

In-depth studies carried out on a small sample allow aflexible, adaptable research and this, inturn,
can led to an understanding not only of what happensbutalsowhy. A numberof studiescanbe
broughttogetherto create a statistically significant sample and led to robust evidence and deep
understanding.

8 Evidence For Heat Losses Via Party Wall Cavities In Masonry Construction BUILDINGSERV ENGRES TECHNOL May 2007
vol.28no.2161-181

9 Carbon Compliance For Tomorrow’s New Homes - A Review Of The Modelling Tool And Assumptions: Topic 4 -Closing The
Gap Between Designed And Built Performance, August 2010, Zero Carbon Hub
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7.7 Broad data sets vs Deep investigations

The data setsidentified through this project represent abroad spectrum of sizes. Some datasets
contain data relating to tens of thousands, hundreds of thousands or even millions of buildings while
others contain data relatingto justone or a few buildings. We identified the majority of the best
data sets, interms of our scores quality and usefulness, as being of the lattersort. We identifieda
number of data sets with good potential for being very useful with some intervention and these
tendedtobelarge, broad data sets.

Data sets can be characterized by theirbreadth and theirdepth. Typically, datathatis broad tends
to be shallow (collecting alimited number of items for many buildings) while datathatis deep tends
to be narrow (collectingalarge numberof items fora few buildings).

Examples of broad data setsinclude: electricity and gas meterdata (over 35 million and 22 million
meter points respectively), the Homes Energy Efficiency Database (over 15 million UK homes), the
Energy Performance Certificate register (over 9million certificate records).

Examples of deep datasetsinclude: Leeds Met’s studies of Stamford Brook, EIm Tree Mews and
Temple Avenue (identified in the current piece of work), as well as Milton Keynes Energy Park trials
(8 houses monitored for 2 years), Domesticenergy use study (70households), Domestic Energy
Management System trial (6 households). Many deep datasets seemto have been generated out of
individual research projects.

7.7.1 Pros of broad data sets

The advantages of broad data sets are:

e Statistical significance
e Comparability across different characteristics: regions, building types, occupant
e Comparability over time series (provided collection methods are compatible).

7.7.2 Cons of broad data sets
If broad data sets are also shallow, their disadvantages can be:

e Little or no contextual detail to supportthe core data

e Lack of control overdata collection or knowledge that collection protocols have been
followed

e Coredatais almostalways quantitative to minimize collection costs.

Some broad data sets are created to demonstrate compliance with legislation or adoption of
government policies, and may not take account of the further uses to which the data could be put.
For example, HEED records basic property characteristics at an address along with information about
the heating system, insulation installed and any micro-generation technologiesinstalled. Onits own,
HEED cannotsay whetherinstallation of specificenergy efficiency measures hasresultedin lower
energy consumption. Thatinformation can only be provided if HEED is combined with meter reading
data or similarenergy consumption data. At present thisis done through NEED (National Energy
Efficiency Database Framework) which is acomposite dataset bringing together different data
sources—see Section 7.5 for more information about NEED. Even then analysis of a single address
would need to assume that the occupiers had similar lifestyle patterns before and afteran energy
efficiency installation.

7.7.3 Possible improvements to broad data sets

The principal concerns regarding the broad data sets identified in this project have been about lack
of access to the detailed dataand the lack of assurance and transparency that data has been
collected or processed consistently. These concerns could be addressed through mandated access
and targeted investigations to research and publish the collection and processing methodologies.
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7.7.4 Pros of Deep data sets

The advantages of deep data sets are:

e Lots of contextual detail

e Mixture of quantitative and qualitative data, or a focus on qualitative data

e Data set oftendesigned and collected by a single team, giving more confidence that
collectionisconsistent.

In the case of the Stamford Brook study, only afew dwellings were studied. This allowed the
investigation to be adapted throughoutthe studyin ordertofind the causes for some of the initial,
unexpected results. Thisledtothe identification of the cavity party wall thermal bypass mechanism,
which was significantly compromising the thermal performance of the buildings. Once this
phenomenon was broughtto light, there wasimpetus for furtherinvestigations and eventually
important changesto building regulations, calculating procedures forthermal properties of whole
buildings and agreater understanding of building performance.

7.7.5 Cons of Deep data sets
If deep data sets are also narrow, their disadvantages can be:

e Lack of statistical significance (i.e. the dataset may itself be an outlier of the broader
population)

o Difficultto apply to other situations because of the importance of the specific contextual
information. Forexampleifastudy islookingatenergy consumptionin 10identical
dwellings, butfocusing onthe occupancy differences, then the basic building information
may not have been capturedat all. Collectingthe buildinginformation could have allowed
the data to be combined with results from otherstudiesto produce a more statistically
significant sampleforotherresearch.

7.7.6 Possibleimprovements to deep data sets

Multiple research projects sometimes appearto be collecting the same kind of detailed information.
However, there is no guarantee that the studies can actually be compared or agglomerated. For
example, if Study A reports energy consumption persquare meterforone type of dwelling or
occupant and Study B also reports energy consumption persquare meter but fora different type of
dwellingthen these studies can only be compared if the unitarea consumption calculationis the
same, or can be made compatible from otherdata. This would require that measurement protocols
are compatible, and project timescales are similar.

Another potential improvement would be for research teams to collaborate more often to harness
opportunities of sharing of data by understanding what additional dataitems may be collected and
used by others.

Giventhe number of data sets that this study has identified, then one potential step towards finding
out which publicly accessible data sets could be combined into more useful composite data sets
would be to investigatetheirdatastructuresin detail. Such an exercise should be able to determine
the ease or difficulty of combining different datasetsandin particularto explore the possibility of
matching particular deep data sets with particular broad data sets to obtain a richer picture than
eithercangive on theirown.
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8 Best Practice Case Studies

This section of the report sets out case studies where data collection, information processing and
knowledge transfer have been successfully used to generate actions and change. Eachcase is
framed by the knowledge staircase described above.

8.1 Using Data to Incentivise - Sustransin Workplaces

8.1.1 Summary

Sustransisa charity working to promote sustainable travel, predominately cyclingand walking, to
various communities and stakeholders. The organisationis responsible for the creation of the
National Cycle Network. A notablysuccessful projecthasbeen Connect2 UK, winningan Ashden
Awardin 2013. Connect2 UK extended the National Cycle Network so thatis runsfrom housingto
places of employment and community facilities such as schools and doctors’ surgeries, the ambition
beingtoreplace essentialjourneys made by car with cycle journeys.

On its website, the charity cites an array of documented research. Thisinformsitsinterventionsand
the overall targets that Sustrans has for its activities. Thisincludes Sustrans’ call for Government to
investin doubling the number of journeys of fewerthan 5 miles being by foot bike and public
transport.

In this case study, we considerthe work that Sustrans undertakes with employers to encourage
sustainable travel to/from and forwork.

8.1.2 Collection and Data/Evidence

Sustransreference alarge body of academicresearch, a list of whichis on their website:
www.sustrans.org.uk/policy-evidence/related-academic-research. The coverage of thisworkis
broad andincludes environmental, health and economicbenefits of cyclingand walking, as well as
investigations of the barriers to greater uptake of both modes.

Data is collected and used by the charity duringits own activities. Forexample, onthe National
Cycle Network, monitoringis carried out (with automaticcycle counters) and user surveys
undertaken. Usingthis data, Sustrans are able to estimate that 720,000 journeys peryearthat
would have been made by car were made by bicycle or foot on the Connect2 UK routes and that
70,000 tonnes CO, per year are saved?®,

Duringthe workplace projects, participants are incentivized to make theirtravel to and from, and for
work more sustainable. Online tools allow themto enterinformation abouttheirjourneysanda
competition meanstheytake aninterestintheir ownand everyone else’sresults. The datacan also
be usedto assess the success of the activity forthe employerand Sustrans.

8.1.3 Processingand Information

Academicresearch (with Sustrans work being the subjectin some cases) hasledtoa number of key
findings that Sustrans make use of including:

e There are numerous health benefits from walking and cycling to work?!?
e Cyclistsreportfewersick-days than non-cyclists™.
e Behaviourchange canbe achievedin workplaces usingtravel planning?!!

To quantify the benefits of its work, Sustrans has used the Department of Transport’s WebTAG*?
appraisal methodology within which amonetary value is assigned to the social, economic, health

10 Ashden Award Winner case study, www.ashden.org/winners/sustrans13
11 www.sustrans.org.uk/policy-evidence/related-academic-research/sustainable-travel-everyday-destinations
12 Transport Analysis Guidance - https://www.gov.uk/transport-analysis-guidance-webtag
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and transport benefits derived frominvestments. An overall benefit:cost ratio (BCR) is then
calculated. Forthe National Cycle Network, various benefits have been realized including
generation of economicopportunities, provision of low carbon travel and as a means of education 3

8.1.4 Cognitionand Knowledge

Sustrans works with employerstoincrease active travelto workplaces and realize the benefits
described by research, aswell asreducing greenhouse gas emissions. They offeranumber of
interventions, which are usually deployed in combination. These include:

e The creation of personalized travel plans, enablingemployeesto have the bestroutein
terms of time, distance, safety and CO, savings.

e Seekingtravel champions. These are volunteersinthe workplace thatare able to offer
leadership and encouragementto their colleagues.

e Anonline Sustainable Travel Challenge incentivizes active, e.g. for 2012
www.getmeactive.org.uk/content/about

8.1.5 Application and Behaviour Change

For the workplaces schemes, Sustrans is able to claim that for every 100 employees that theyare
able to engage in their programme, the employertypically saves £7500 a year and achieves CO,
savings of 38 tonnes peryear!*, thereisa 6% reductionin commuting by car and improved well -
beingin 61 employees?®

On the national scale, the charity is lobbying governments forinvestmentsininfrastructurethat
would allow adoubling of journeys by sustainable means. Melissa Henry (Sustrans) told us ‘Evidence
suggests that many more shortjourneys could be made by foot, bike and publictransport rather
than car. With therightinvestmentininfrastructure and behaviour change, the evidence suggests
that as manyas 9 in 10 local journeys could be made by foot bike and publictransport.’

8.1.6 Conclusions/Lessons

Data, invariousinterpreted forms, can be used to engage various stakeholders:

e Employersunderstand the cost benefits of encouraging sustainabletravel.

e Employeesunderstand the health and cost benefits to them of sustainabletravel.

e A competitionincentivizes choosingsustainable travel options.

e Anonline competition encourages submission of data (regarding the sustainable behaviour).

e Plotting progress gives confidence to funders and encourages further funding. The Ashden
Awardis based on proven success and it has been won by Sustrans for work on the National
Cycle Route.

8.1.7 Alsosee

CarbonCulture® works with organisations to encourage sustainable behaviourin workplaces to
reduce energy use and CO, production. They use online games to encourage employee participation
and collect data. Data collection enables tracking of progress and savings can be measured.
Organisations are provided with CarbonCulture webpages were datais reportedin real time. Such
transparencyis significant for government participants including 10 Downing St, DECC and Foreign
and Commonwealth Office. Itenablesthemtoshare learningand demonstrate leadership.

13 World Transport Policy and Practice, 2003, Volume 9, Number 1, pages6-17
14 Cutting Business Carbon Emissions Through Sustainable Travel, Sustrans

15 www.s ustrans.org.uk/policy-evidence/the-impact-of-our-work/workplace-personalised-travel-planning-derby

16 https://platform.carbonculture.net
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Duringthe course of this project, we learnt from a contributor (Andrew Kinsey, Sustainability
Manager, Mace) that Mace collect data on their construction projects fora number of reasons. One
use is the rating of each project from A-G based on environmental performance. This are displayed
internally and aleague table is produced toinspire competition between project teams for better
performance.

8.2 Creating a Large, Accessible Database - EMBED

8.2.1 Summary

EMBED is an interactive online hub for storing, analysing and sharing data from building energy
monitoring studies (https://est.amee.com).

Data can be uploaded for private use orto make it publicfor partners and others to use.

The ambitionisto create the largest and smartest repository forbuilding and technology data from
across the UK and the world.

Itissupported by the Energy Savings Trust and Technology Strategy Board.

It was developed by AMEE (www.amee.com). Development has now been taken over by Masterdon
C (www.mastodonc.com).

8.2.2 Data/Evidence

The existing platform allows building and portfolio managersto upload large quantities of data,
including electricity and gas consumption, electricity generation,and environmental sensors
including temperature, CO,, and humidity.

EMBED also allows for contextual information surrounding a project to be uploaded, as well as test
results, thermal images and otherinformation considered relevant.

EMBED’s current publicdatacovers 69 properties and datafrom:

e EST’s Energy Saving Trust's programme of field trials
e TSB's Retrofitforthe Future programme
e TSB’s Building Performance Evaluation programme

Any organisation can submit data

8.2.3 Processingand Information
Data is added using an application programminginterface (API) or CSV spreadsheet file.
EMBED usesthe AMON standard for the description and exchange of metering/monitoring device

data (http://amee.github.io/AMON/). Thisensures acommon standard and allows the secure
online transfer of live monitoring datafrom any device usingthe AMON open data format.

Masterdon C are currently makinganumber of updates andimprovements to processing, including:

e fasterand more error-proof data uploads
e automateddetection of data qualityissues, and flaggingto users forcorrection
e automated calculation of key performance measures, including CO, emissions per m?

These are due for completion May 2014.
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Figure 23  Screen shots of EMBED
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8.2.4 Cognitionand Knowledge
Embed allows you to compare projects and performancesE.g.
e Compare howdifferenttechnologies are performingin different circumstances and learn

fromthe individual projects.
e Searchand filterforsimilar buildings and quickly visualise large quantities of data

Performance can be monitored toidentify any emerging trends orissues.

8.2.5 Applicationand Behaviour Change
Embed currently has over 600 registered users. Thisincludes both those simply wantingtolook up
data and those uploading dataand using Embed for ongoing monitoring.

Know usertypesinclude, memberof public, architects, engineers project managers, academics,
developerand housingassociations.

This suggests that Embed already facilitates behaviour change but a detailed study of the impact has
not been undertake.

8.2.6 Conclusions/Lessons

EMBED would appearto share the ambition of the Green Construction Board to increase the
effectiveuse of dataon the energy performance of buildings.

Obvious opportunities forthe Green Construction Board are to support the development,

population, promotion and use of Embed.

8.2.7 Contacts
Geoffrey Stevens, Technical Project Manager, Energy Saving Trust

geoffrey.stevens@est.org.uk 020 7654 2634
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8.3 Joining Data Sources —Zero Carbon Hub’s Design vs As Built Project

8.3.1 Summary

The Zero Carbon Hub is a not-for-profit organisation charged with informing Governmentand the
housebuildingindustry in orderto achieve 2016 targets. A current projectisa deep exploration of
the performance gap. Thisisthe evident difference between the anticipated energy performance of
new homesastheyare designed and astheyare once built. With housing contributing asignificant
amountto CO, emissions and reduction in these emissions being vital to achieving national
emissions targets, plus concerns regarding fuel prices, the actual emissions from housing must be
understood and quantifiable.

8.3.2 Data/Evidence

In orderto understand the causes of the performance gap, a review was undertaken on various
pieces of evidence and datain this field. This comprise

e Literature - relevant work has come from academia, professional bodies, housebuilders and
supportingtrades, andincluded both publicly published and confidentialindustry research.

e Housebuilding process review coveringsites of various kinds volunteered by the
housebuilders—interviews, design reviews, observations onsite.

e SAP audits —on site visits, SAP audits to reveal discrepancies in SAP assessments and
differences between SAP assessments and observations on site

e SAP assessoraccreditation organisations questionnaire results —to understand training
(including ongoingtraining) and whatis revealed by assessoraudits and complaints to
helplines.

e SAP assessorquestionnaire results —to understand how they operate and where they
believethe performance gap arises.

8.3.3 Processingand Information

Tenworking groups, each consideringa differentaspect of housebuilding, compiled alist of issues
that, fromtheirexperience, they believed were responsible for orinfluenced the extent of the
performance gap. 55 issues were raised; these were grouped underthe following themes:

e Land Acquisition, Concept Design and Planning
e Detailed Design

Procurement

Construction and Commissioning

Verification

Testing

Energy Tools and Conventions

Relevant literature was then reviewed, evidence foreachissue tagged and recorded. Combining this
information with results from the site visits, SAP audits and SAP questionnaires, ameta-dataset was
created. For eachissue, the extentofitsimpacton the performance gap with determined, or
estimated where the evidence was weaker.
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8.3.4 Cognitionand Knowledge

From the list of issues originally identified by the Figure 24  Mapping issues to determine priority
working groups, a list of priorities was created.
Thiswas based on the quality of evidence and the
number of sources for eachissue, and a qualitative
assessment of the impact of the issue onthe
performance gap—as shownin Figure 24 Mapping
issuesto determine priority

PRIORITY
FOR
RESEARCH

RETAIN A
WATCHING
BRIEF

Impact on the Performance Gap

Evidence

8.3.5 Application and Behaviour Change

The list of priorities determines next steps forthe Design vs As-Built project. 15issueswere
identified as priorities foraction. The final report from this project will recommend strategies for
tacklingthese issues.

8.3.6 Conclusions/Lessons
Data and evidence fromvarious sources and of various kinds can be combined to produce a usable
meta-database.

Data from small studies, with samples that are not statistically significantin size, can be brought
togetherto produce a robust body of evidence.
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9 Interventions to Affect Behaviour Change

This sectionidentifies differentintervention typesthat could be used to promote the affective use of
data sets. It identifies:

e Anappropriate behaviour change model

e A comprehensive setof interventions

e How interventions map against the Knowledge Ladder

e How interventions relate to potential policy

e Interventionsthe Green Construction Board may be able to implement.

9.1 Identifying a Comprehensive Behaviour Change Framework

Priorto exploring differentintervention types abehaviourchange framework was identified that is
considered comprehensive inits coverage of different behaviour change mechanisms. The
frameworkincludes 9unique intervention types and also cross-references these with 7 policy
categories.

The ‘Behaviour Change Wheel’!” was developed following the review of 19 established behaviour
change frameworks, including the Institute for Government MINDSPACE framework and DEFRA’s 4E
model.

9.1.1 InfluencesonBehaviour
The wheel identifies 3fundamental influences on behaviour each with 2 sub-types:
Figure 25 COM - B Framework of Behaviour Influences

Capability
The individual's psychological and physical ca pacity to engage inthe activity concerned

Physical Psychological
physical skill development which is the impartingknowledge or understanding, training
focus of training emotional, cognitive and/or behavioural skills

Motivation
Brain processes that energize and direct behaviour, notjust goalsand consdous decision -making. It
includes habitual processes,emotional responding, as well as analytical decision-making

Reflective Automatic

Increasing knowledge and Associative learning that feelings and impulses relating
understanding, eliciting positive (or to the behavioural target, i mitative learning, habit
negative)feelings about behavioural formationordirectinfluences onautomatic

target motivational processes

Opportunity
All the factors that lie outside the individual that make the behaviour possible or prompt it
(environmentalchange)

Social Physical

17 The behaviour change wheel: Anew method for characterising and designing behaviour change interventions, Susan
Michie, Maartje M van Stralen and Robert West, www.implementationscience.com/content/6/1/42
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9.1.2 Interventions
The Behaviour Change Wheel also identifies nine uniqueintervention types and maps these against
the behaviourchange influences.

e Interventionsare definedinTable 8, along with examples.
¢ Interventions are mapped against behaviourinfluencesin Table 9.

Table 8 Behaviour Change Intervention Types

Intervention Definition Example

Education Increasing knowledge or e Qualifications
understanding e  Mediacommunications

Persuasion Using communication to induce e Lobbying
positive or negative feelings or o Mediacommunications
stimulate action e (Case studies

Incentivisation Creating expectation of reward e Awards

Coercion Not prevented from a behaviour but e Regulation

creating expectation of penaltyorcost e Standards
e  Contractrequirements

Training Imparting skills e CPD
e Qualifications
Restriction Prevented from a behaviour. Using e  Regulation
rules to reduce the opportunity to e Standards
engageinthetargetbehaviour e Contractrequirements
Environmental restructuring Changing the physical orsocialcontext e  Processes
Modelling Providing an example for people to . Case studies

aspireto orimitate

Enablement Increasing means/reducing barriersto e  Funding
increase capability or opportunity?®

Table 9 Interventions mapped against Behaviour Change Influences

Intervention Function

Influer)ce on et . ) ncontivisat Coerci Traini Restricti Environmental Enabl ¢
behaviour ucation ersuasion ncentivisation oercion raining estriction restructuring odelling hablemen
Capa.blllty v v
Physical

Psychological 7 v v
Opp.ortumty v v v
Social

Physical v v v
Motivation v v v v

Reflective

Automatic v v v v v v
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9.2 Mapping the Behaviour Change Framework & Interventions against the Knowledge
Ladder

To establish how differentintervention types may be used to promote the use of data sets, the nine

intervention typesidentified above were compared against the Knowledge Ladderset outinsection

7.1 and represented here:

Figure 26  The Knowledge Ladder

&
&
vgé‘(‘ Behaviour change
\\p“ Implemented,
o°°§\‘ monitored,
Evaluated, validated
integrated,
Formatted, plotted, analysed

translated,
correlated

Raw inputs and
individual signals

The steps and transitions of the ladder were first compared against the influences on behaviour. This
comparison took into account that the three transitions ‘processing’, ‘cognition’ and ‘application’
were processes andthe firstthree steps were objects. The final step inthe ladderisitself termed
behaviourchange, soto avoid confusion this was omitted from the mapping.

e Capabilityis the ability to do something and therefore relates to transitions
e Motivationis acting, automatically orreflectively to something learnt / experienced.
e Opportunity can be both the opportunity todo or learn something.

The mappingisshowninTable 10.

Table 10 Behaviour Change Influences mapped against the Knowledge Ladder

&
» Behaviour change

Yl
) e w&é\(‘ Implemented.
& il d,
" ol Penes —
Model of e@\"o Data Q«O“ eﬂ 'F'g:":;'r"‘l'l:: e o
. Raw npul' and correlated

Behaviour o°\\‘ mmvxlnual :lgnals
Source:
Capability p v 4 Y
Physical
Capability 4 Y 7 Y
Psychological
Motivation v v v v 7 e Y
Reflective
Motivation p v 7 Y
Automatic
Opportunity 7 v v / v v v
Social
Opportunity v v v v v 4 v

Physical

The relationships established between influences on behaviourand interventions (Table9) were
then usedto translate the mapping between behaviourand the knowledge laddershownin (Table
10) into a mapping between interventions the Knowledge Ladder.
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Table 11 Interventions mapped against the Knowledge Ladder

\(;&‘oo Behaviour change
& e V_QQ\‘ Implemented
& Wi g monitored,
S, E
mee\“q Information ' .,,YZ;:i{:Z; e
Q@“‘ Formatted, plotted analysed
o Data translated,
W
R ts d correlated
o individual signals

Intervention

Education v v v v v v v
Persuasion v v v v
Incentivisation v v v v
Coercion v v v v
Training v v v v
Restrictions v v v v v v v
Enwronme_ntal P 7 y 7 P 4 7
restructuring

Modelling v v v v
Enablement v v v v
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9.3

Interventions resulting from Sustainable Construction Data

Following the establishment of acomprehensive behaviour change framework, genericintervention types and theirrelationships to the Knowledge Ladder,
the followingtable sets out examples of intervention to promote behaviour change based on high quality sustainable construction data.

Table 12

Intervention

Education

Persuasion

Incentivisation

Coercion

Training

Restrictions

Environmental
restructuring

Modelling

Enablement

oA

Promote existence of
collectiontechniques
in CPD, qualifications
& mediacomms

Advocate & highlight
benefits of collection
techniquesin
communications

Awards for innovative
collection

Require the use of
specificcollection in
contracts, standards &
qualifications

Collectiontechniques
includedin CPD &
qualifications

Prevent the use of
poor quality collection
in contracts, standards
& qualifications

Processes promptedin
processes

Case studies on
effective collection

Funding for innovative
collection

Raw inputs and
individual signals

Available data included
in CPD & qualifications

Prevent the use of
poor quality datain
contracts, standards &
qualifications

Availabledata
prompted in processes

Interventions mapped against the Knowledge Ladder

i

A

Promote existence of
processing techniques
in CPD, qualifications
& mediacomms

Advocate & highlight
benefits of processing
techniquesin
communications

Awards for innovative
processing

Require the use of
specificprocessingin
contracts, standards &
qualifications

Processing techniques
includedin CPD
qualifications

Prevent the use of
poor quality processing
in contracts, standards
& qualifications

Processes promptedin
processes

Case studies on
effective processing

Funding for innovative
processing

Formatted, plotted
translated,
correlated

Available information
includedin CPD &
qualifications

Prevent the use of
poor quality
information in
contracts, standards &
qualifications

Information prompted
in processes

S
)

o

Promote existence of
cognitiontechniques in
CPD, qualifications &
mediacomms

Advocate & highlight
benefits of cognition
techniquesin
communications

Awards for innovative
cognition

Require the use of
specificcognitionin
contracts, standards &
qualifications

Cognition techniques
includedin CPD &
qualifications

Prevent the use of
poor quality cognition
in contracts, standards
& qualifications

Cognition prompted in
processes

Case studies on the
effective cognition

Funding for innovative
cognition
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Knowledge
Evaluated,
integrated,
analysed

Available information
includedin CPD &
qualifications

Prevent the use of
poor quality
knowledgein
contracts, standards &
qualifications

Knowledge prompted
in processes

Promote existence of
applicaiton techniques
in CPD, qualifications
& mediacomms

Advocate & highlight
benefits of application
techniquesin
communications

Awards for innovative
application

Require the use of
specificapplication in
contracts, standards &
qualifications

Applicationtechniques
includedin CPD &
qualifications

Prevent the use of
poor quality
applicationin
contracts, standards &
qualifications

Application prompted
in processes

Case studies on the
effective application

Funding for innovative
application

Implemented,
monitored,
validated
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9.3.1 PolicyCategories

The work behind the Behaviour Change Wheel also identifies 7unique policy category types, Table
13 and thensets out how theyrelate tothe 9 intervention types identified, Table 14.

Table 13 Policy categories

Policies Definition

Communication/ Usingprint, electronic, telephonic or broadcast
marketing media

Guidelines Creating documents that recommend or
mandate practice. This includes all changes to
serviceprovision

Fiscal Usingthe tax system to reduce or increasethe
financial cost

Regulation Establishingrules or principles of behaviour or
practice

Legislation Making or changinglaws

Environmental/ Designingand/or controllingthephysical or
social planning  socialenvironment

Examples

Conducting mass media campaigns

Producing and disseminating treatment
protocols

Increasing duty or increasing anti-smuggling
activities

Establishing voluntary agreements on
advertising

Prohibitingsaleor use
Usingtown planning

Establishingsupportservices in workplaces,
communities etc.

Service Deliveringa service
provision
Table 14 Policy categories mapped against the intervention functions

Intervention Function

Education Persuasion Incentivisation Coercion Training
Policy category:
Communication/
marketing 7 4 4 4
Guidelines v v v v v
Fiscal v v v
Regulation v v v v v
Legislation v v v v v
Environmental/
social planning
Service
provision 7 4 4 4 7

Environmental

Restriction R Modelling Enablement
restructuring
v
v v v
v v
v v v
v v v
v v
v v
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9.4

lllustrations of Interventions using another Impact Study - ISSUES2

ISSUES (Implementation Strategies for Sustainable Urban Environment Systems) was part of the

EPSRC’s Sustainable Urban Environment Programme° its aim was:

‘toensure thatthe findings from research work carried out by the SUE consortia are
understood and used by policy makers, practitioners and other end-users’

The followingare list of what they identified as significant helps or hindrances to the use of research
findings by potentialend users, and suggestions of potential interventions:

Helps

e Early engagementwithendusersinthe research cycle

e ‘Co-creation’ of knowledge between academia & industry
e People exchange
[ ]

Dissemination beyond traditional academic routes (see figure)

Figure 27

Potential Interventions:
Capability

Industry methods for acquiring information Vs traditional academic routes

, against

m ndustry preferred methods of

acquiring new information (at
least monthly)

Industry preferred methods...(at
least quarterly)

Chosen method of
dissemination by SUE consortia
(average frequency)

Linear (Industry preferred
methods of acquiring new
information (at least monthly))

Linear (Chosen method of
dissemination by SUE consortia
(averagefrequency))

e Education, Training in how to make research relevantand accessible toend users. E.g.

course modules.
Motivation:

e Education, Persuasion, Modelling communicating the value of adopting these approaches

E.g. Course modules, internal commes, articles

e Incentivise these approaches E.g. Funding requirements and competitions

e Coercionrequiringtheiruse E.g. Funding requirements
Opportunity

e Environmental Restructuring increasing the mixing of researchand end users E.g.
facilitating co-location (Knowledge Transfer Partnerships), events.

18 www.urbansustainabilitye xchange.org.uk/

19 www.e psrc.ac.uk/research/ourportfolio/themes/engineering/activities/sue/Pages/environment.aspx
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Hinders
e Some funding and evaluation structures E.g. the Research Excellence Framework 20142°
used to assess UK University research only allocates 20% of the assessment to ‘Impact’ and
some of the evidenceallowed does not confirm significantimpact; citation, debate,
attendance atevents.

Potential Interventions:
Motivation:

9.5 Illlustration of Interventions using Identified Data Sets

Thissectionillustrates the behaviour change intervention framework by applyingitto data sets
identified by the surveys.

The illustrations consider both:
¢ Interventionsresultinga complete journey from data set to behaviour change Stamford
Brook (Party Walls) and EVALOC
¢ Interventionsto addressidentified barriers and potentially increase the impact of a data
set National Energy Efficiency Database and EVALOC

9.5.1 Interventionsthat did resultin behaviour change: Stamford Brook (Party Wall Insulation)

In the specificcase of the identification of the party wall bypass and solutions the Stamford Brook
data setsillustrate the complete journey from data collection to behaviourchange, as summarised
inthe followingtable.

The table is a simplification of the work undertaken; there were 3 iterations of collection, processing
and cognitiontoacquire more accurate & detailed knowledge of issue.

It is also worth noting that there was a degree of serendipity; afterthe initial test results identified
the possibility of athermal bypass the research project was reoriented to allow the issue to be
investigated in more detail with afurther round of testing. The additional work was essential in
confirmingthatthe effect was a real one and establishingits likely scale. It was this phase that
provided sufficient confidence in the physics to be able toinstigate regulation and behaviour
change. However, this second phase was only possible because of short falls elsewhere in the
research programme. Thisreleased the necessary resources and took the researchteamon a
differentjourney, ajourneythatended up exerting considerableinfluence onthe detailed design of
new dwellings and increased the industry’s understanding of thermal bypassingin general.

20 www.ref.ac.uk

Green Construction Board | Project 430 Knowledge Capture and Dissemination | Reportvl.2
Page |59



http://www.ref.ac.uk/

Why the data set completed the journeyto behaviour change

Many other data setsresultin knowledge that highlights the potential benefit of abehaviour change
but do not resultinthat change. The main reasons that the Stamford Brook work, in relation to the
party wall bypass, managedto complete the journey to behaviourchange, compared to other
datasets, appearto be:

e Enablement: The established reputation of the researchers

e Environmental Restructuring: The opportunity to have an audience with Government & the
Building Regulations Team

e Education: Of Government & the building regulations team sufficient to understand the
findings

e Persuasion: Of Governmentthatthe problem should be addressed and the development of
workable solution concept

e Coercion: The ability of Government to address the findings through building regulations,
penalisingthose who do notinsulate the party wall

The Nature of the Behaviour Change

It may be worth noting that creating behaviour change through coercion, albeit with tacit
acceptance of industry, meant that change occurred but not through a fundamental change in
attitude of industry.

Stamford Brook and the broader performance gap issue

In addition toidentifying the party wall issue the Stamford Brook research also identified a range of
otherissuesthat contributed to a ‘performance gap’ between design intent and operationalreality.

The work has beeninfluential in highlighting the broader performance gap issue and creating
change in the form otherresearch projects (such as the Technology Strategy Board Building
Performance Evaluation studies and research undertaken by the Zero Carbon Hub).
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Table 15

Model of
Behaviour
Source:

Capability

Motivation

Opportunity

&
N

<

(R

Education:
Building Physics

Training:
Building monitoring

Education:
Knowledge of
issues

Incentivisation:
Potential benefit to
reputation & future
research

Enablement:
Established
Reputation

Funding

Stamford Brook Behaviour Change Interventions

Data & Information
Raw inputs and & Formatted, plotted
individual signals Q@Q" translated,
correlated
Education:
Building Physics
Statistical analysis
Education: Education:
Comprehension of Comprehension of
results results

-
(\\\\0
i |

Education:
Building Physics
Statistical analysis

Modelling:
Insulated party
walls at Stamford
Brook & Bradford
demonstrate what
can be achieved.
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Evaluated,
integrated,
analysed

Education:
Understanding by
industry and Gov of
results

Persuasion:

Of funders of need
for additional data
collection

Persuasion:
Of Gov to address
the problem

Enablement:
Established
reputation

Environmental
Restructuring:
Ability to have an
audience with Gov
and B. Regs team

5

Y

Training:
In the insulation of
party walls

Coercion:

B Regs results
penalised if party
wall not insulated

Behaviour change

Implemented.
monitored,
validated

Party wall
bypass
solutions
applied

(Better thermal
performance)




9.5.2 Interventionsthat have and could resultin increased knowledge and behaviour change:
EVALOC

Data setsderived from the EVALOC project were identified as under-exploited datasets. In
assessing DECC’s Low Carbon Community Challenge (LCCC) projects, data collected includes

e Energy performance data of 50 owneroccupied houses

e Quantitative and qualitative social surveys of 90 households across the six case study
communities

e Heating controls questionnaire.

Analysis of this data has allowed for the creation of various academicresearch publications and
conference presentations. Asresearchers worked with the communitiesinvolved in the studied
neighbourhood projects, these community groups have been enabled to recruit more participants
and encourage greaterinvolvement with the Low Carbon Community group.

Successes

EVALOCwas designed as an action research project; researchers interacted with the LCCC
community groups, as well as studyingthem. Events were organised to engage residentsin the LCCC
projects, carry out surveys (to collect data) and share findings. Community members were able to
use information generated by the researchers toincrease participationin theiractivities. For
example, mapsfrom DECoRuMwere used to find out which local homes were most likely to be
suitable andin need of energy efficiency improvements. Groups’ membersthen targeted these
dwellingsto persuade residents to participate in the LCCC. Uptake of retrofit measures proved to be
significantly higherthrough this method than vialocal authority schemes. The interventions
involved in this successful behaviour change are mapped belowTable 16.

Barriers to FurtherSuccess

The principal researcheron the academicteam identified anumber of barriers to greater use of the
extensive datasetsthat he and his colleagues have created. The datasets would need to be
preparedforre-use:

e Raw data needsto be cleaned, that meansidentifyinganomalies and known inconsistencies
(such as when equipment has been accidentally been switched off)

e Contextual information needs to be recorded by those working closely at data collection
stage.

Our contributor, Prof Rajat Gupta, referred to these activities collectively as data curation.
In orderfor thisto happen, the following barriers need to be addressed:
1. Fundingis needed. Prof Guptaestimatesthat onthis 3-year project, an extra3 months
would be needed to carry out the data cleaning and recording of contextual information.
The benefits of data curationin order to allow re-use would need to be promoted to funders
and the wideracademiccommunity in orderto gain good take-up of the process.
2. Groundrules would needto be established in orderto make sure data curation was
consistent and datare-use widely applicable. The establishing of ground rules would need
to be funded andthe ground rules themselves need publicisingand communicating.

Table 17 suggests potential interventions to progressthe EVALOC datasets alongthe knowledge
ladder. The barriersidentified are those thatrestrict the re-use of data, therefore interventions are
onlyapplicableinthe lower steps of the ladder.

Our contributorsuggested reprocessing and new interpretation of the datasets could lead to new
findings (information and then knowledge). We are not speculating here on eitherthe nature of
furtherfindings ortheiruse to promote behaviourchange. We do not, therefore, suggestany
interventions forfurtherup the knowledge ladder.
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Table 16 EVALOC Behaviour Change Interventions Undertaken

&

) Data S Information by
& S &
Model of « Hawinputs'and & Formatted, plotted > |
Behaviour individual signals Q@“‘ translated, Sy

(4
correlated
Source:

A

Capability Education: researchers Education: increasing
skilled at processing and knowledge of LCCC participants
interpreting qualitative of climate change, energy
and quantitative data efficiency measures and
renewable energy

Motivation Enablement: data provided to
allow individual residents and
community groups to benchmark
their energy efficiency

Education: increasing
knowledge of LCCC participants
of climate change, energy
efficiency measures and
renewable energy

Opportunity Enablement; DECC
LCCC funding to
community groups

Enablement: research
council funding to study 6
LCCC groups (EVALOC)

Enablement: researchers
skilled at collecting data
and feedback from LCCC
participants
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Evaluated,
integrated.
analysed

o
)
IS
&

o

Enablement: community members
able to locate potential energy
efiiciency opportunities within
neighbourhood and target
homeowners.

Modelling: success stories, energy
savings shared

Persuasion: sharing success
stories

Behaviour change
Implemented
monitored,
validated




Table 17

Model of
Behaviour
Source:

Capability

Motivation

Opportunity

&

S
NG

o

A

Education: ensure researchers understand the
ground rules of data curation (cleaning raw
data).

Persuasion: promote the opportunities of
making data re-usable

Persuasion: funders need to be lobbied to fund
data cleaning.

Persuasion: promote the benefits of data
cleaning to research community .

Persuasion: lobby for the creation and use of
ground rules for data curation (cleaning raw
data) to ensure consistency.

Enablement: fund fime to clean raw data.

Environmental restructuring: make data
cleaning a standard part of the academic
research process.

Data
Raw inputs and
individual signals

Potential Interventions to address barriers to the further impact of EVALOC

S
4

|

Evaluated,
integrated.
analysed

G Information &
) ormatted, plottes $
| ronaiates. " oidl
correlated
Education: ensure researchers understand the ground rules of

data curation (recording contextual data and making it
available to others alongside raw data)

Persuasion: promote the opportunifies of making data
available to others for re-use.

Persuasion: funders need to be lobbied to fund recording of
contextual information (linking data sets appropriately.

Persuasion: promote the benefits of recording contextual
information and making it available to others to research
community.

Persuasion: lobby for the creation and use of ground rules for
data curation (recording contextual information).

Enablement: fund time to record contextual data.

Environmental restructuring: recording of contextual
information and making that available with raw data to become
a standard part of the academic research process.
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Behaviour change
Implemented
monitored,
validated




9.5.3 Interventionsthat could resultin increased knowledge and behaviour change: NEED

NEED (National Energy Efficiency Database)was identified as an under-exploited dataset. It brings
togetherdatafrom:

e Electricityand gas consumption from energy suppliers
e Property attributes (type, age, size) from the Valuation Office Agency
e Household characteristics from Experian

e Energy efficiency measures from the Homes Energy Efficiency Database (HEED) from the
Energy Saving Trust

Governmentusesitextensively butthe following barriers toits greaterimpact have been suggested.
If addressed, NEED data could generate extensive additional knowledge and affect more extensive
behaviourchange (detailis providedin Appendix H):

1. Inconsistent collection methodologies e.g. by energy companies for EEC, CERT & CESP
energy efficiency schemes. (Nb. the work and disruption required means recollection is not
considered feasible)

Potential systemicskews: Developed using data collected for other purposes

Mismatches between time datawas collected

Opaque weather adjustments applied by Xoserve

Opaque data set linking processes applied by DECC

Lack of access to disaggregate data (thisis due to be partially addressed in summer 2014
with general access toa smalleranonymised datasetand licenced access to a larger data set

ouhkwnN

The followingtable suggests potentialinterventions to progress the NEED data setalongthe
knowledge ladder.

It illustrates thatidentified barriers are all related to access and processing of raw data.

Itimpliesthatitis unknown whether, if these barriers were addressed, new knowledge would be
acquired —though professionaljudgement would suggestitis likely.

It alsoillustratesthatfurtherinterventions would be required toresultin behaviour change.
Potential behaviour change interventions are numerous and would be dependent on the nature of
the knowledge acquired. Therefore they have not been suggested here (genericexamples are given
inTable 12).
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Table 18 Potential Interventions to address barriers to the furtherimpact of the NEED data-set

The barriersaddressed, listed 1-6 above, are in brackets

MOdeI Of \\éﬁ\ inputs and
Behaviour [y individual signals
Source:

Capability

Motivation

Opportunity Education (6):

Provide greater

access to raw data.

Information &

Y

&

2 F 1, plotted 5
& ‘ormatted, plotted =)
Q@"‘ translated, Sy > |

correlated

Training (1,2,3):
Of DECC staff in
new analytical
methods

Coercion (4):
Require Xoserve to
publish weather
adjustment process

Education (5):
DECC publish data
linking process

Enablement
(1,2,3):

Fund researchers to
apply additional
analytical

techniques
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Evaluated,
integrated,
analysed

o
o

e
»

Behaviour change
Implemented,
monitored,
validated




9.6 Possible Behaviour Change Interventions for GCB to adopt or promote

9.6.1

GCB’s Terms of Reference

The Green Construction Board’s terms of reference allow it to undertake the following core
activities. Details were provided by Gilbert Barron, GCB:

1

Provides co-ordinated Leadership

The GCB brings Government and senior figures from across the construction industry together.
From the Governmentside, BIS, DCLG, DECC, DEFRA and IUK are all represented. It is seen as
the key board overseeing green construction, and as such, is responsible for driving this
element in the industrial strategy for construction, Construction 2025.

The Infrastructure Carbon Review is a good example of leadership. It was jointly developed
with IUK—but initiated by the GCB — and sets out a series of actions for government, clients and
suppliers, and has the potential to reduce up to 24 million tonnes of carbon from the
construction and operation of the UK’s infrastructure assets by 2050. The Routemap for the
Built Environment is another example —to show what is required from the construction industry
to achieve 80 per cent reduction in greenhouse gas emissions from 1990 levels by 2050.

Highlights required new knowledge or research

Greening the Industry has five subgroups (Water; Waste; Carbon; Materials and Biodiversity)
and has prepared data, guidance, and best practice in each of these areas. This one may also
be relates to (6) below where working groups have themselves commissioned work (e.g. the
Buildings WG material to highlight the performance gap).

Promote achievements

The Promotions working group has taken this work forward by developing case studies and
other promotional material, and GCBrepresentation at a numberof events — including a GCB
stand atlast year’s Ecobuild and work with UKTI abroad. The Buildings and Infrastructure
working groups have also identified exemplar or “Focus” projects which are near to market, or
already live, and which are believed to demonstrate the business case for green construction.

Works on Government’s role as a construction client

The GCB influences central Government’s role as a client through The Chief Construction
Advisor— Peter Hansford. Hesits onthe GCB but is also Chair of the Government Construction
Board, which is made up of the 7 main construction spending Departments, and is there to
oversee their role as customer.

Address any matters agreed by the Co-Chairs
The agenda is set by the co-chairs (through officials in the case of the Minister), so yes.
Commissionresearch / reports

The main example would probably be the development and launch of the low carbon Ro utemap
forthe Built Environment carried out by Arup. The GCB’s working groups have also each
commissioned a number of research projects (3 by the Knowledge and Skills working group).

Provides Policy advice

As perthe examples given above.
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9.6.2 Interventions that could be promoted by the GCB

e AllInterventiontypes can be advocated via policy The GCB’s role as policy advisors meansthey
are able to advocate all policy categories. Thisintern means that the GCB may advocate all the
intervention typesindirectly via Policy.

e Someinterventiontypescan be implemented by the GCB directly In the judgement of the
authors the GCB’s scope meansit is able to implementthe followinginterventions directly:

o Education
o Persuasion
o Modelling
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10 Recommendations

10.1 Improving the Data Set Landscape:

10.1.1 Creating New Data Sets Where None Currently Exist

e Allsix key sustainability indicators are represented through data sets
e Allsix principal life cycle stages are alsorepresented, even though sometimes the number
of data setsidentified was small.

Opportunity: This means that there is at least some raw material to work with, but that the
indicators orlife cycle stages least well represented could be strengthened through new data sets
beinggenerated, for example operational CO, emissions at design stage are underrepresented. See
Figure ES3, above.

Note: At presentall indicators and life cycle stages have been treated as equally important, but
giventhe findings of this study GCB could consciously decide where their priorities lay. If these
priority areas coincide with small numbers of data sets, then work to promote, encourage orrequire
new data collection could be started.

10.1.2 Improving Access to Existing Data Sets

e Accessisclearly an issue with the datalandscape with many private orrestricted-access
data sets.

o [tislikelythat there are many more private data sets than this study was able to identify.

Opportunity: There could therefore be great potential in arranging greater access to data, sothat it
could be more widely used, sothatit could be combined with other datasets and so that more
helpful information, guidance and knowledge could be obtained fromiit. In particular, access to
micro-data concerning electricity and gas meterreadings was cited as a significant barrier. There
are likely to be substantial data protection, privacy & commercial sensitivity issues to overcome
before such a wide-ranging dataset could be made generally availableand the GCB could assistin
addressingthese. Otherrelevant examples are Display Energy Certificates (DECs) and airtightness
testresults.

Opportunity: A subset of improving access to data setsis the issue of collating existing disparate
data sets. For example, thisis the situation believed to exist regarding airtightness measurement
data. At presentthereisnorequirement for organisations measuring airtightness to lodge their
results on a central register, and imposing such arequirement would add costs to the surveys.

10.1.3 Improving the Quality of Data Sets
e Gaps existinthe map of high-quality data sets, as illustrated in Figure ES3above.

Opportunity: Improvements can be made to the quality of data by ensuring peer-reviewed,
published standards are agreed upon and used consistently for data collection and processing. This
wouldinclude the recording of contextual information. This could broadenthe use of the data
beyond the original impetus forits collection. Forexample, boththe EVALOCand NEED databases
have potential toanswer new questions.

10.1.4 Aggregation and Cross-Referencing Of Data Sets

Opportunity: Given the number of data sets that this study has identified, then one potential step
towards finding out which publiclyaccessible datasets could be combined into more useful
composite data sets would be to investigate their data structures in detail. See NEED.

Such an exercise should be able to determine the ease or difficultyof combining different data sets

and in particularto explore the possibility of matching particular deep data sets with particular
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broad data sets to obtain a richer picture than either can give on theirown. See the Stamford Brook
studies.

10.1.5 Improving Usability of Data Sets

Opportunity: Various interventions may be needed to make data sets available in ausable state or
reliable/representative of reality to address aggregation, completeness and contextualisation.

10.1.6 Improving Reusability of Data Sets

Opportunity: This could be enabled by recording contextualinformation and cleaning the data. This
could broaden the use of the data beyond the original purposefor its collection.

10.2 Further Investigation of Identified Data Sets

Of the data setsidentified, the following are ones that analysis suggested could score highly given
appropriate attention and intervention.

e NEED thisdata setisvast and has beenidentified as being potentially very useful; also it
encompasses both the gas and electricity supplier meter databases

e Airtightness Test Results identified as potentially usefuland knownto be large, issues with and
benefits of its further use have been discussed with both our Peer Review Group and Steering
Group.

e Display Energy Certificates (DECs) this dataset has been discussed by our Peer Review Group
and identified for furthercomment. Itrepresentsalarge number of non-domestic buildings.

e EVALOC two data setsresultingfrom thisresearch project were identified as having good
potential for greater usability and usefulness.

e Stamford Brook this data setisrepresentative of all the data sets that scored very highly forall
aspects of data quality and usefulness (with the exception of IEEiISERVcmb Project). Itis
markedly different fromthe datasets covered by the other case studiesinthatit is data from a
small sample, studied in great depth.

e Energy (gas and electricity) meterdata NB:not assessed as a case study as we have assumed
much of the same information can be accessed through NEED

10.3 Promoting Collaboration
e Lack of research collaboration was identified as asignificant barriertoresearch resultingin
behaviourchange.

Opportunity: GCB could encourage industry and academiato collaborate more often to harness
opportunities of sharing of data by understanding what additional dataitems may be collected and
used by others.

10.4 Adopt and maintain the online database
e A database of 150 data sets has been created (http://goo.gl/W4uGe3)

Opportunity: GCB could adopt, maintain and develop this database that has been established by the
research team as part of this project. Or encourage an organisation to adopt/develop aframework
or database of datasets.

10.5 Promote awareness of Data Sets

e Thereis a general lack of awareness of many useful datasets
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Opportunity: Promote awareness within the built environment community of all the datasets so far
identified, and encourage the community to add new data sets to the database. Or encourage an

organisation to carry out this promotion and awareness-raising.

10.6 Apply the behaviourchange framework to identify appropriate interventions

The behaviourchange framework can be used to considerspecificinterventions that could enable

data setsto contribute towards behaviour change.

Intervention Types and Examples

Intervention

Education

Persuasion

Incentivisation

Coercion

Training

Restriction

Environmental restructuring

Modelling

Enablement

Definition

Increasing knowledge or
understanding

Using communication to induce
positive or negative feelings or
stimulate action

Creating expectation of reward

Creating expectation of punishment or
cost

Imparting skills

Using rules to reduce the opportunity
to engageinthetarget behaviour (or
toincreasethe target behaviour by
reducing the opportunityto engagein
competing behaviours)

Changing the physical orsocial context

Providing an example for people to
aspireto orimitate

Increasing means/re ducing barriers to
increase capability or opportunity®

Example

CPD
e  Qualifications
Media communications
e Lobbying
. Media communications
e (Case studies
e Awards
e Regulation
e Standards
Contractrequire ments
. CPD
e Qualifications
e  Regulation
Standards
e Contractrequirements

. Processes

e (Case studies

e Funding
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Application of Interventions

Knowledge Ladder point of Application:

Knowledge Transitions Knowledge Steps
Data

Raw inputs and
&

B‘}\o ,;}'*‘% individual signals
¢ '
Formatted, plotted
translated,
o = correlated
(5’0 »°
CPQ" vd&&‘ Knowledge
Evaluated,
integrated,
Influence on Behaviour: Intervention Type: anaiysed
CAPABILITY
Physical & Psychological Training v
Enablement
Psychological Education v v
OPPORTUNITY
Social & Physical Restriction
Environmental restructuring v v
Enablement
MOTIVATION
Reflective & Automatic Persuasion
Incentivisation v
Coercion
Reflective Education v v
Automatic Environmental restructuring
Modelling v

Enablement
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11 Appendix A-Survey1

Figure 28 First page of online survey, hosted by Survey Monkey

Introduction

The has commissioned the to find out what data is being collected in the construction Industry and what evidence is being put to use. Data and evidence, both quantitative and
qualitative, can indicate the the built and pracesses then inform our behaviour, highlight issues and provide solutions. We want to g more readily available and useable, and
spread o change towards.

The purpose of this current survey is to identiy all data and evidence collected and used in the industry

I you collect, use or are simply aware of data of evidence in your sectoriregion, please filn this survey. Such material may be collected for regulatory use, for RAD projects, throuigh metering & monitoring, or as sales figures. If you know someone else who can help
us, please pass on the link to this survey

This survey is a collector of data and evidence. Here are some examples of what we are looking for:

.

domestic, &.g. and
« non-domestic, e.g.

.

public, e.
private, e.g. sales figures of MHVA fitiers, and
proprietary, e.g. 3

..

.

raw data, e.g. energy meter readings, and
evidence-based guidance, e.g.

.

+ data, which is collated, e, 3
+ and that which s dispersed, e.g. tests on indoer air qualty in low energy homes, as used to inform the

.

information that you use, e.g. and
+ that which you provide to someone else, 2.g.

We are focussed on energy performance, water usage and waste production, and indicators of these.
For each dataset you ean tell us about, we ask for the briefest information 10 igentify - there is one page per lot of data or svidence.
ou can tell us about just one lot of data or evidence, or up to 10. Please repeat to tel us about more,

The survey will close on Sunday, 9th March 2014,

Later, we will be seeking opinions on the quality and usefulness of data and evidence. Please include your contact details here if you are willng to participate.

If you wish to contact the project team, please e-mail

The Green Construction Board, Knowledge and Skils Working Group commissioned this activity. More abouit the working group can be found

* Please enter your details.

First name

Sumname

Organisation

Job title / role

Ifyou are happy for Us 10 CONaCt you, please provide Us with your details

E-mail address [ ]
(please enter an o-mail address if you are happy for
US 16 use it sparingly)

Phone number [ ]
(please enter a number if you are happy for us to
use it sparingly)

On the following pages, we ask you about collections of data and evidence that you know about. It should take just ene er two minutes o enter information for each set.

Next

Pawered by SurveyMonkey
Check out our sample surveys and c:
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Figure 29

Images of second page of online survey.

In orderto show drop-down lists, sections of page are duplicated.

About a set of data / evidence

* Name / brief description of the data / evidence

#* What type of data or evidence is it?

tive of waler or energy use, or that can be used as a proxy for one of these, e.g. airlightness, which is associated with energy requirements.

¥ Construction wasts production

Operationzl energy use

Operational CO2 emissions
Operational water use
Other iplease specify) rom?

V)

* What bullding type is the data from?
-
Domestic
Non-domestic - education :I
Non-domestic - industrial -
Non-damestic - office

1 Non-domestic - healtheare 7
Mon-domestic - retail fcommercial
- n ot !
Mon-domestic - restaurant/cafe Planning

Non-domestic - lelsure
Mon-domestic - other islease specify)

* What lifecycle stage doos the data cover?
Please select all that are relevant

Design {new build and adaptation) Planning

Who owns or stores the data?
Please toll us anything that may help us find the dataset.

Gonstruction (new build and
adaptation)

Construction (new bulld and
adaptation)

Handaver and early cccupation Operation End of lfe

Handover and early occupation Operation End of lile

If you know a webpage for this data/ evidence, please let us know where it is.
Please tell us anything that may help us find the dataset.

* Where in the UK does the dala cover?
Please select al that are relevant,

England Wales ¢ Scotland

* What is the access to the datalevidence?

v

Public, free

i Publicopaidfor L nowledge of this datalevidence?
Private/ in-house
Privare] In-house g rojavan
1 collect / organiss  publish the data / evidence / assosiatsd information
1 use the data / evidence / associated information regularly.
| know about / occasionally use the data / evidence / asscciated information.

* Whal is the extent of your knowledge of this data/evidence?
Please select all that are relavant.

1 collect/ organise / publish the data / evidence / associated information
1 use the data / evidence / associated information regularly
1 know about / occasionally use the data / evidence / associated information.

‘What do you use the data / evidence for?

Why is the data / evidence collected?

‘ 4

If something could be done to make this data / evidence more useable or useful, what would it be?

‘ 4

Please tell us anything you know about when the data / evidence was first callected, how kong it was collected for, and if i s currently collected?

i

* |s there another set of data / evidence that you would like to tell us about?

v
Yes

o
Back Next

Powered by SurveyMonkey
Check out our sample surveys and create your own now!

This second page was repeatedif the respondent wanted toimpartinformation on additional set of
data or evidence. We allowed themtotell us abouta maximum of 10 sets of data/evidence.
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12 Appendix B —Survey 2

Figure 30  Opening page for second survey
The Green Construction Board

Please enter your e-mail address: * [ laura@sdfoundation.arg.ul ]

Please contact us if you have any questions: |aura@sdfoundation.org.uk

Created with Caspio

Figure 31  Second page, having entered e-mail address

The Green Construction Board

Laura Morgan, SDFoundation

Below are the sets of data or evidence that you told us about using our previous survey.
Please make an assessment of the quality and usefulness of each one. We also ask you about the potential usefulness of each.

You may return to these pages at any time to change information. Having clicked Update, you can close the browser window to exit.
'We greatly appreciate your time and effort in completing this.

Please plete the your resp for each by Wednesday, 12" March.
Please contact us if you have any questions: laura@sdfoundation.org.uk

Start by clicking on the name or description of a set of data / evidence in the list:

Dataset Name 4

BUS Methodology Surveys
CarbonCulture

Inventory of Carbon and
Energy

Records 1-3 of 3

Created with Caspio
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Figure 32

The Green Construction Board

CarbonCulture

Please use this form to tell us about the quality of this set of data / evidence and its usefulness.

Please complete by Friday, 215t February.

Q1 Accessibility/ Availability

Data entry page for second survey

We asked about availability of the data/evidence previously. We have since added a further category. Please update this information if you would like to change your response.

Data

Public, Free ¢
Availability

You may wish to refer to the diagram to the right. This
represents the relationship between data/evidence,
information, knowledge and behaviour change. Q2
relates to the data and information end of the
diagram, while Q3, Q4 and Q5 relate to the knowledge
and behaviour change steps.

Raw inputs and
individual signals

Q2 Please make an assessment of the QUALITY of the data/evidence here.
Please consider the quality of the data capture, the way in which it is/was processed into information, and the manner in which the information has been published.

Mark each of the 5 aspects of quality as reaching Level 1-3, or Unknown.

Use the descriptions here under each aspect as a guideline to help you make your assessment.

Implemented,
monitored,
validated

Aspects of Quality
Your Data capture _ - Type of peer review
ntlstandard Data capture consistency |Transparency of processing Type of publication .

Following an .

independent standard Method ?Emed Pre-studv Method of analysis or processing was |Results published and available |Suitable for an
Level 3 and applied consistently . i o

(e.g. IS0, BS, chartered published and peer reviewed (e.g. report, papers) academic journal

N throughout

institute)

In-house standard but Method evolved during Method of analysis or processing was Res".'"s w.ere written up b'.'it .

) . early part of study, or . . retained in-house or restricted  |Informal peer review
Level 2 defined and published " published but not peer reviewed, or . . .
X standard not applied . . circulation, or only partially (e.g. web forum)
or available . only parts were published/ reviewed .
consistently written up

No known standard for . . .

Level 1 capture, or standard Method evolved during Method of an.alv5|s or processing has Results were not written up No peer review
3 early & late stages of study|not been published
not published
It is not known whether (It is not known whether It is not known whether the . Itis not known
. . . It is not known whether the whether the results
Unknown |a standard was applied [data was captured processing or analysis method has R .
. . results were written up or not were peer reviewed
or not consistently or not been published or not or nat

* Where a data source has given rise to a variety of reports, papers etc with different types of publication and/or peer review, please assess as Level 2 for these aspects.

2a Data

capture
standard

Unknown | 4  2b Data capture consistency

s+ 2d Type of publication

Level 1 Level 2

Transparency
of processing

2f Additional
Comments on
Quality

Unknown | %

Tz

+  2eType of peer review | ooz |2
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Q3 Usability
Please select from the following for the current and potential usability of the data / evidence

Level 4 |Data/evidence is complete, and clear conclusions or actions have been derived from it
Level 3 |Data/evidence is complete, and some conclusions or actions can be derived from it.

Data/evidence is complete, and when further analysed or combined with other data or information, conclusions and actions can be
drawn.

Level 1 |Data/evidence is complete but no conclusions or actions can be derived from it.
Level 0 |Data/evidence is not complete.

Level 2

3a Current level3 |4 3b Potential level of usability* | |ovei4 |2
level of
usability *

3c Please tell us what the barriers are to reaching this potential level of usability

3d Any other comments on the usability of this data/evidence

Q4 Usefulness
Please select from the following for the current and potential usefulness of the data / evidence

Level 4 |l always use the dataset for decision-making in relevant circumstances (need to have)

Level 3 |l sometimes use the dataset for decision-making in relevant circumstances (nice to have)

Data/evidence has raised my awareness of the issue and caused a related change in my behaviour (e.g. climate change data leads to using more

Level 2 energy efficient building design models)

Level 1 |Data/evidence has raised my awareness of the issue but no change in behaviour (e.g. petrol consumption lower at 56mph but still drive at 70mph).

Level 0 |No change to my behaviour

4a Current level 1 |4 4bPotential level of usefulness (please consider uses of the data other than initial intentions for it) * Level 4 | &
level of
usefulness *

4c Please tell us what the barriers are to reaching this potential higher level of usefulness, and briefly describe any potential new uses of the data For
example, where it could be combined with other data.

Availability of all data.

A

4d Any other comments, for example, why your organisation uses the data/evidence or what other uses there may be for the data/evidence other than
initial intentions for it
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Q5 Application
Please select from the following for the current and potential level of application of the data / evidence

Level 4 |Application is industry-wide.
Level 3 |Application is organisation-wide.

Level 2 Data/evidence is used on all projects/activities I'm involved with (or on many relevant projects within my
organisation).

Level 1 |Data/evidence is used on some of my own projects/activities (or on a few relevant projects within my organisation).
Level 0 |Data/evidence or information derived from it is not used.

5a Current levelo |4 5b Potential level of application* | |oueiq |2
level of

application *

5c Please tell us what the barriers are to reaching this potential level of application

5d Any other comments, for example, approximate number of individuals in your organisation using the data / evidence

Please click Update to submit your responses for this data / evidence.

s

M 4 Record | 2] of3 b M

Created with Caspio
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13 Appendix C- List of data sets identified

The data setsidentified duringthe project are listed in the orderthey were added to the database.
Note that the UIDs of the data sets are not continuous. This list omits the datasetsidentified by CEE
but which were judged not directly relevant to sustainability in construction/buildings.

Table 19 List of relevant data sets identified during the project

Dataset_Name

UK's Housing Energy Fact File
Household Electricity Survey

Airtightness data from building regulations testson
new dwellings

Leeds Met database of Co-heating
Resource Efficiency Benchmarks

Business Case for Resource Efficiency
WRAP Reporting Portal

Net Waste Tool

Recycled Content Database

BRE SMARTWaste Summary Data
EVALOC heating controls questionnaire
DECoRuM carbon mapping data of houses

EVALOC - Monitoring data of energy performance of
50 owner occupier houses

EVALOC - Quantitative and Qualitative Social surveys
of 90 households across six low carbon communities

Construction Sector Water data (SFfC)

Data about energy use in the heritage miners cottage
recently acquired at Cwmdare

KESS PHD research using thermography
Energy consumption in new build homes
thermal performance of new homes
Supply chain knowledge and competence
2012 Construction Sector Carbon data
Willmott Dixon EDS system

Skanska UK waste data

BAM Construction Ltd Construction, Demolition and
Excavation Waste data

UKCG Construction, Demolition and Excavation
Waste Data

BAM Construction Energy data

BAM Construction Water use

EPC Certificates for BAM Construction Projects
Construction waste management data

Responsible sourcing of construction materials.

Dataset_Abbr

uiD

w

© 00 N oo Uu b

11
12
13

14

15
16

17
18
19
20
21
22
23
24

25

26
27
28
29
30

Survey_ M UCL_UID
onkey_UI
D

MS1
MS2
MS3

MS4
MS5
MS6
MS7
MS8
MS9
MS10
MS11
MS12
MS13

MS14

MS15
MS16

MS17
MS18
MS19
MS20
MS21
MS22
MS23
MS24

MS25

MS26
MS27
MS28
MS29
MS30
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Dataset_Name Dataset_Abbr

Construction - Water use
Carbon emissions (construction operations)

Landlord-procured energy consumption across our
managed property portfolio

Landlord-procured water consumption across our
managed property portfolio

Landlord-managed waste/recycling across our
managed property portfolio

IEE HARMONAC Project. Evidence of effectiveness of
EPBD AC Inspections and the potential role of HVAC
energy submetering

IEE iSERVcmb Project. Use of sub-metered energy
consumption for HVAC components in European
Non-Domestic Buildings

Waste data on civil and building projects
Julie's Bicycle

Queenborough and Rushenden

ITP Hotel benchmarks

Occupier density data

Homes Energy Efficiency Database HEED
National Energy Efficiency Database NEED
English Housing Survey EHS
English House Conditions Survey EHCS
Survey of English Housing SEH
Scottish Housing Conditions Survey SHCS
Home Energy Efficiency Scheme Wales HEES
Fuel poverty statistics N/A
Domestic energy use study: why do comparable Hi-Lo
households use different amounts of energy

Energy Follow Up Survey to the English Housing EFUS
Survey

Green Deal Segmentation GD Segmentation

Homeowners willingness to take up low carbon heat LowCarbonHeat

WTP
What's in it for me WIIFM
Customer Led Network Revolution CLNR
GB Electricity Demand Project
Display Energy Certificates DECs
Energy Systems Modelling Environment ESME
British Household Panel Survey BHPS

Carbon Reduction in Buildings (CaRB) home energy CaRB
survey (HES)

Energy Demand Research Project EDRP

uiD

31
32
33

34

35

36

37

38
39
40
41
42
43
44
45
46
47
48
49
50
51

52

53
54

55
56
57
58
59
60
61

62

Survey M
onkey_UI
D

MS31
MS32
MS33

MS34

MS35

MS36

MS37

MS38
MS39
MS40
MS41
MS42

UCL_UID

O 00 N O U B W N B

[uny
o

11
12

13
14
15
16
17
18
19

20
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Dataset_Name

Warm Front

Electricity supplier meter data

Gas supplier meter data
Energy Performance Certificate data

Human Factors in Domestic Gas Consumption in
South-East England, 1981-1985 (Human Factors)

Hull Low Energy Housing Project: Social Survey, 1981

Monitored Domestic Energy Use Data Archive, 1973-
1983

Domestic Energy Management System trial

CREST One-minute Resolution Domestic Electricity
Use Data, 2008-2009

Family Expenditure Survey

Central Heating Survey

Irish Smart Meter Trials

CSE Lower Super Output Area dataset

CSE Fuel Poverty Data sets

Energy Company Obligation elgibility data

CSE DIMPSA dataset

Residential Monitoring to Decrease Energy Use &
Carbin Emissions in Europe

Household Electricity Use Study

Barriers to take up of district heat

Green Deal Willingness to pay

Green Deal consumer demand

Retrofit for the Future

EMBED

Carbon Trust Micro-CHP Accelerator Trial

TSB Domestic Energy Management System trial

BREDEM validation data
Pennyland Project
Linford Field Trial

York Energy Demonstration Project

Milton Keynes Energy Park Courtyard Houses

Milton Keynes Energy Park 1990 Project

Dataset_Abbr

Warm Front

Electricity meter
data

Gas meter data
EPC

N/A

N/A

N/A
CREST Data

FES
N/A
N/A
CSE LSOA
N/A

ECO eligibility
data

DIMPSA
REMODECE

HES, HEUS

DistrictHeatBarri
ers

GDWTP
GDDemand
RfF

Maximising wind
energy to power
homes

The Green-house
Programme

(MKEP Courtyard
Houses)

MKEP 1990

uiD Survey M
onkey_UI
D

63
64

65
66
67

68

69

70
71

72
73
74
75
76
77

78
79

80
81

82
83
84
85
86
87

88
89
90
91

92

93

UCL_UID

21
22

23
24
25

26

27

28
29

30
31
32
33
34
35

36
37

38
39

40
41
42
43
44
45

46
47
48
49

50

51
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Dataset_Name Dataset_Abbr uiD Survey_ M  UCL_UID

onkey_UI
D

Milton Keynes Energy Park 2005 MKEP 2005 94 52
City Form 95 53
Census 96 54
General Household Survey GHS 97 55
British Household Panel Survey BHPS 98 56
Understanding Society UK Household 99 57

Longitudinal

Study (UKHLS))
Living with Environmental Change - Envirobase LWEC Envirobase 100 58
Cold Comfort : A National Survey of Elderly People in 101 59
Cold Weather, 1991
General Lifestyle Survey GLF 102 60
Health Survey for England 103 61
The UK 2000 Time Use Survey 104 62
The Multinational Time Use Survey MTUS 105 63
Health and Lifestyle Survey HALS1, HALS2 106 64
NorthernIreland Health and Social Wellbeing Survey 107 65
1997
Scottish Environmental Attitudesand Behaviours 108 66
Survey 2008
Scottish Health Survey 109 67
Social Variations in Health in Early Old Age : 110 68
Investigation of Precursorsin a 60 Year Follow-up
Study, 1997-2004
Survey of Public Attitudes and Behaviours toward the 111 69
Environment
Eurobarometer 112 70
Valuation Office Agency Rating List VOA RList 117 75
Valuation Office Agency Summary Valuations VOA SMV 118 76
Non-domestic Building Stock model NDBS 119 77
Sheffield Hallam University Energy Surveys SHU 120 78
Electronic Property Information Mapping Service ePIMS 121 79
Commercial Buildings Energy Consumption Survey CBECS 122 80
Experian consumer information (B2C) 123 81
Experian business information (B2B) 124 82
CarbonBuzz 125 83
Leicester City Council Project 126 84
Carbon Trust Advanced Metering project 127 85
Energy performance of air-conditioning systems in 128 86
offices
BRE - Energy-related Environmental Issues 129 87

Programme - Avoiding or minimising the use of air-
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Dataset_Name

conditioning
Photovoltaics in Buildings

Probe
Essex County Council's Energy Database
NHS Hospitals

Energy Management Programme - Northernireland

BRE Environmental Assessment Model
Inter-Departmental Business Register
Hospital Estates and Facilities Statistics
Prisons energy data

Estates Management Statistics: Environmental
Information

VOA Council Tax Property Attributes
Solid Wall Insulation Field Trial

Probabilistic future weather files

Digest of UK energy statistics

Housing in Cambridge - A computerised catalogue of
a sample of British house plans

BRE Smartwaste system

WRAP Waste to Landfill Reporting Portal
Low Energy Buildings Database

Stamford Brook first study 2001 - 2008
The EIm Tree Mews project

Temple Avenue existing dwellings
Temple Avenue new build

MIMA projects

CSE Display Energy Certificate Data

CSE GB household emissions dataset

CSE Energy Company Obligation (CSCo) data in a
usable format

CSE Heating and housing census data

CSE GB postcodes off the mains gas grid

NHF Count Us In

SHIFT Sustainable Homes Index For Tomorrow

Domestic In-Use Building Performance Evaluation

Energy Performance Certificate outputs

Inventory of Carbon and Energy

Dataset_Abbr

Buildability of
Photovoltaic
Systems, BPS

BREEAM
IDBR
HEFS

EMS

VOA CTPA

PROMETHEUS

weather files

DUKES

Cambridge stock

ICE

uiD

130

131
132
133
134

143
144
145
146
147

148
149
150

151
152

323
324
331
332
333
334
335
336
338
339
340

341
342
343
344
345

346
347

Survey M
onkey_UI
D

UCL_UID

88

89
90
91
92

101
102
103
104
105

106
107
108

109
110
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Dataset_Name

CarbonCulture

BUS Methodology Surveys

Greenhomes research project covering evaluation of
three schemes of 38 houses built 2005-2009

Table 20

Dataset_Name

OS AddressBase

OS MasterMap

UK Administrative data
Meteorological data

Satellite AIS Data

NEA

Port characteristics

Time charter and spot charter fixtures
Technical characteristics of global fleet
Port to port distances

Eurostat Trade data

Comtrade Trade data

DfT Transport statistics

National Travel Survey

Road Casualties in Great Britain

Annual Bulletin of Transport Statistics for Europe and

North America
World Road Statistics

Dataset_Abbr

List of other data sets identified during the project

Dataset_Abbr

OSAB

Weather data
S-AlS

NEA

ports

sin

wifr

p2p

eurostat

comtrade

NTS
RCGB

uiD

348
349
350

uiD

113
114
115
116
135
136
137
138
139
140
141
142
153
154
155
156

157

Survey_M
onkey_UI
D

Survey_M
onkey_UID

UCL_UID

UCL_UID

71
72
73
74
93
94
95
96
97
98
99
100
111
112
113
114

115
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14 Appendix D Accessibility of Data sets Tabulated

Table 21 Numbers of accessible data sets by life cycle stage and sustainability indicator
Handover & early

Planning Design Construction . Operation End of life
occupation
Non- Al Non- Al Non-  All Non-  All Non- Al Non- Al
Dom Dom types Dom Dom types Dom Dom types Dom Dom types Dom Dom types Dom Dom types

Construction
waste 0 0 0 4 4 4 4 5 4 0 0 0 1 1 1 0 0 0
production
Construction
co2 0 0 0 1 1 1 2 2 2 0 0 0 0 0 0 0 0 0
production
Construction
H20 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 Q
production
Operational | 3 o o (7 1 7|6 1 6|5 o 5 [17 5 19/0 0 0
energy use
Operational 3 0 3|5 1 5 1 5 1 s|4 o 46 2 7|0 o0 o0
CO2 emissions
Operational 2 o 2|4 2 4|4 2 4|2 o 2|3 2 4|0 0o o0
H20 use

14.1.1 Access level and data quality against building type and life cycle stage

The table below breaks down the sub-groups of datasets. Forthose sub-groups that are not too
numerous, it shows the individual Access and Data Quality scores for each data set as a pair of
numbers. Higher numbers indicate more open access and higher quality. The keyisas follows:

Accessscore (scale of 1 to 4) | Mean quality score (scale of 1 to 3)

Where eitherfigure is blank, thisindicates that noinformation was returned against the datasetin
guestion. Forsub-groups that are too numeroustoindicate each data setindividually, asummaryis
given.

Table 22 Accessibility & quality breakdown of data sets against building type & life cycle stage

Buildingtype Stage Planning Design Construction Handover Operation End of life
81
4 24 data sets 4 g Sopublic
. 27 2 public
15 public 13 public 4 2.8 aid
4 28 1restricted .- PY° 4 28 P
. . 3 restricted 16
Domestic 4 2.8 5 private ) 4 2.8 : 1
. 10 private restricted
4 2.8 10 with . 2 .
5 quality >= 11 with 1 7 private
1 24 quality>=2.4 4 12 W.Ith
quality >=
2.4
30
13 6 public
. 19 .
8 public . 3 public
1 restricted 8 public id
Non-domestic (not . . res r'tc €% 1 publicpaid 1 2 sa' N
stated) pr.lva € 10 private 1 2.8 re§ ricte
6 with . 3 private
. 10 with .
quality >= uality >= 2.4 4 with
2.4 g ¥ ’ quality >=
2.4
4
Arts 1
2 2.75
. .. 4
Aviation 1 2 5 575

Green Construction Board | Project 430 Knowledge Capture and Dissemination | Reportvl.2
Page |85




Buildingtype Stage Planning Design
Data Centre
Education 1

Fire Station

Healthcare

Hotel

Industrial
Leisure

Library

Office

Police Station

Prison

Restaurant

Retail

Some observations on the results fromthistable:

Construction Handover
1 2

1

1 2.2 1 .
1 2

1 2.2

1 2

1

1 2.2

1 2 1 3
1

1 2

Operation
4

4

1 3

1

2 2.75
4

2 2.75
4

4

2 2.75
4

1 1.33
2 2.75
1

1

1

4

2 2.75
2 2.75
4

4

1 3

1

1

1

2 2.75
4

2 2.75
4

2 2.75
4

1

1

1

2 2.75

End of life

e Accessto adatasetismorelikelytohave beenassessed thanthe quality of that data set
e Many of the non-domesticdatasets which are categorized by building type are private orin-

house data sets, with an access score of 1

e Thereisno particularcorrelation between the accessibility of adata set andits quality. It
might have been supposed that publicly available data sets would be consistently higher

quality than private datasets but thisis not supported by the findings

e The Office and Education sectors have data whichis private but which is high quality
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15 Appendix E High Quality Data Sets Frequency Tabulated

Table 23 Number of Data Sets for Combinations of Life cycle Stage & Sustainability Indicator
Handover & early

Planning Design Construction . Operation End of life
occupation
Non- All Non- All Non- All Non- All Non- All Non- All
Dom Dom Dom Dom Dom Dom

Dom types Dom types Dom types Dom types Dom types Dom types
Construction waste 0 0 0 2 2 2 2 4 4 0 0 0 0 0 0 0 0 0
production
Construction CO, 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0
production
ConstructionH,0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0
production
Sspeeratw"a' energy 5 0 3 6 1 7 5 1 6 4 1 5 1 5 15 0 0 0
Operational CO, 3 0 3 5 0 5 5 1 6 4 0 4 4 0 4 0 0 0
emissions

2 0 2 3 1 3 4 2 4 2 0 2 2 0 2 0 0 0

Operational H,0 use
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16 Appendix F Verbatimrecord of responses

Suggestions forimprovingthe use and usefulness of datasets, and of the barriers to usefulness, usability and application of data sets.

Contributor

Malcolm Bell

Malcolm Bell

Gareth Brown

Gareth Brown

Gareth Brown

ID

Data set

Airtightness data from
building regulations tests
on new dwellings

Leeds Met database of
Co-heating

Resource Efficiency
Benchmarks

Business Casefor
Resource Efficiency

WRAP Reporting Portal

Improve Use And
Usefulness

A national airtightness
databaseshouldbe provided

form Building Control records.

This should be a regulatory
requirement placed on
government.

Thisis largelya privatedata
set but a number of
publications contain themain
test results and some
publicationscarry headline
results from some 30 or more
tests.

Funding for regular updates.

Funding for updates

Funding for regular updates
to functionality and to
interrogate captured data

Usefulness Barriers

Needs to have the whole set
availablefor publication this
needs agreement of the data
owners/funders

Data of this nature cannot
provide definitive outcomes
and should be used as a
decision supporttool when
exploring options.

Further examples would need
to be provided to attain level
4.

Data collectionis reliantupon
regular userinput.
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Usability Barriers

The lack of a mechanism of
pulling the data together into
a national data set. This could
be done by government as
part of the building regs
reporting process but no one

seems very interested in doing

it.

Data of this nature cannot
provide definitive outcomes
andshouldbe used as a
decision supporttool when
exploringoptions.

Data collectionis reliantupon
regular userinput.

Application Barriers

Availability and transparency

Data collectionis reliantupon
regular userinput.




Contributor

Gareth Brown

Gareth Brown

Gareth Brown

Rajat Gupta

Martin Ballard

Julia Plaskett

10

12

15

18

Data set

Net WasteTool

Recycled Content
Database

BRE SMARTWaste
Summary Data

DECoRuM carbon
mapping data of houses

Construction Sector
Water data (SFfC)

Energy consumptionin
new build homes

Improve Use And
Usefulness

Funding for regular updates

Funding for regular updates

Funding for regular updates

It could be used for targeted
retrofitting activity

publish the results
anonymously and by building/
project type for others to
mine.

Usefulness Barriers

Data must be read objectively
andutilised as appropriateto
specific circumstances
therefore the extent of
resultingactionis variable.

Data will onlyinform one
aspect of much broader
decisions.
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Usability Barriers

The tool's dataset provides a
contribution to outcomes that
must consider a range of
issues and data sources.

The dataset relies upon
organisationssubmitting data
about products. Therefore,
more data by more suppliers
canalways beprovided.

Data must be read objectively
andutilised as appropriateto
specific circumstances
therefore the extent of
resultingactionis variable.

Useful for understandingthe
potential of applying of best
practiceenergy efficiency
measures and low/zero
carbon systems

Application Barriers

The dataset relies upon
organisationssubmitting data
about products. Therefore,
more data by more suppliers
canalways be provided.

Consistency of data capture points (meter and sub-meter
referencing) to enable assessment of use by construction

activity

Assignment of consumption by project phase (Excavation,
demolition, construction, commissioning)




Contributor

Steve Cook

Nigel Sagar

Charles Law

Charles Law

Charles Law

ID

21

23

24

25

26

Data set

2012 Construction
Sector Carbon data

Skanska UK waste data

BAM Construction Ltd
Construction, Demolition
and Excavation Waste
data

UKCG Construction,
Demolition and
Excavation Waste Data

BAM Construction
Energy data

Improve Use And
Usefulness

Not all companies measure
the same footprint boundary,
or inthe same way so
comparisons can bedifficult

Work is underway with the
UKCG to develop robust
baseline waste generation
figures (t/m2 floor area) to
use inthe industry. Develop
casestudies to feed back to
designers as to where waste
minimisation can beachieved
at the design stage.

We would liketo collectmore
information on the
composition of the mixed
C&D waste skips, buttime
constraints currently do not
allow for this.

Usefulness Barriers

Cost data is not complete.

Working with waste
contractors to see ifwe can
"synchronise" their data with
our waste database=more
efficient entering of data.

Data set is not complete, see
above.
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Usability Barriers

Datais entered on a project by
project basis butclientdata
collection requirements do
not always align with the
methods we use.

Data for the contents of mixed
waste skipsis notreadily
availableand would be time
consumingto complete

Data needs to be submitted by
all member organisations to a
consistentlevel of quality.

Although gathered at a site
level, data does notinclude
for example consumption of
individual machines as this
would be too time consuming
and not cost effective.

Application Barriers

Cost data is not complete.

Some data is entered "bulked
up" into monthly entries.

We rely on projects assuring
the data - a Skanska UK level
of assuarnceis basedona
sampleauditof the data.




Contributor

Charles Law

Charles Law

Andrew
Kinsey

ID

27

28

29

Data set

BAM Construction Water
use

EPC Certificates for BAM
Construction Projects

Construction waste
management data

Improve Use And Usefulness Barriers

Usefulness

Currently covers all water use
from the site. We would like
to develop the system to
break down the useinto
varius areas:Temporary
accommodation, site,
commissioning, etc.

Better integration with
procurement processes and
informed decision making.

Electronic chain of custody -
automated data collection
would make it easier to
collect.accessiblebenchmark
data would make itmore
useful
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Usability Barriers

Site level data, but not down
to indiviual items of use.

EPCs do not give enough detail
to make clear conclusions.

datais reasonably complete.
We areworking towards
changes to practiceand
procedure based on the data
collected. the barrieris timeto
review and understand the
data and persuading peopleto
change practices (eg adoption
of plasticrather than timber
pallets to avoid waste on site,
which some do not agree with,
andrequires the supply chain
to changetheir approach).

Application Barriers

Does not include projects
where Mace actas project
managers (ie we are not
principal contractors),alsois
limited to the UK only.




Contributor

Andrew
Kinsey

Andrew
Kinsey

Tom Kordel

Tom Kordel

ID

31

32

40

41

Data set

Construction - Water use

carbon emissions
(construction
operations)

Queenborough and
Rushenden

ITP Hotel benchmarks

Improve Use And
Usefulness

comparisonwithreliable
industry benchmarks - kpis vs
spend are variabledepending
on nature of projects

Comparison with industry
benchmarks, more automated
means of collection of data

Make the data set more open
sothat we can understand
how bigthe data pool was
and from what countries the
data came from.

Usefulness Barriers

Data needs to be complete and
more granular.There are costs
and practical difficulties in
monitoring to make itmore
useful. We have observed one
project with 100 times the use
of others which caused an
investigation and discovery of
alargeleak.

We have used monitoring data
and energy profilingtoreduce
costof energy.

| wouldn't use the data set but
some of the findings are useful
and have changed the way |
would carryoutsuchastudyin
the future.

Knowledge of the source data
and how the benchmark was
derived
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Usability Barriers

Monitoringdata is incomplete
as some sites have difficulty
measuringit. Where itis not
possibleto measure (eg when
working on one floor of a
multi tenanted building) we
have made estimates based
on the numbers of people on
site

Data is not 100% complete
due to difficulties in
monitoring on sites where
Mace do not have metered
supplies (egrefurb of airports
and work to fitout existing
buildings).

The quality of the
refurbishment was not high
and therefore results are
mixed. The quality of some of
the monitoring was also
flawed.

Contact the ITP and discuss
the methodology behind and
future use of the ITP hotel
energy benchmark and its
source

Application Barriers

As above, ability to monitor on
all sitesisa limiting factor.

We do not collectdata on
projects/programmes where
Mace are project managers.
The datais collated on Mace
construction projects where
we act as principal contractors

Currently only availablevia
paidforreport. Would need
to be freely downloadable for
higher application




Contributor

Jenny Mac
Donnell

Simon Elam

Simon Elam

Simon Elam

42

43

44

64

Data set

occupier density data

Homes Energy Efficiency
Database

National Energy
Efficiency Database

Electricity supplier meter
data

Improve Use And
Usefulness

Usefulness Barriers

The datais useful ininforming
the future design of buildings.

Barriers to making it
immediately effective are the
design features in existing
buildings which cannot

accommodate higher densities.

Less restricted access to NEED
data would enhance the
usefulness to a wider range of
stakeholders.

Access to the micro-data and
metadata/documentation is
heavily restricted which
significantly reduces the

potential utility of the dataset.

Actual (i.e. not modelled)
energy consumption data is
vital to almostevery research
project with an energy
element sothe potential uses
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Usability Barriers

Access to address-level datais
heavilyrestricted due to data
sharingagreements and DPA.

Complex analysis of HEED data
is problematic due to the
complexity of unpicking the
issues around multipledata
sources and the uncertainties
that arisefrom this.

Less restricted access to NEED
data would obviously enhance
the utility to a wider range of
stakeholders.

Access to the micro-dataand
metadata/documentation is
heavily restricted which
significantly reduces the
potential utility of the dataset.

Application Barriers

Less restricted access to NEED
data would enhance the
potential applicationto a
wider range of stakeholders.

Access to the micro-dataand
metadata/documentation is
heavily restricted which
significantly reduces the
potential applicability of the
dataset.

Actual (i.e. not modelled)
energy consumptiondata is
vital to almostevery research
project with an energy




Contributor ID Data set Improve Use And

Usefulness

Simon Elam 65 Gas supplier meter data

Usefulness Barriers

arevirtually boundless. Not
havingaccess to disaggregated
energy consumption data has
been a real problem for many
research projects investigating
the socio-technical drivers of
energy demand.

Access to the micro-data and
metadata/documentation is
heavily restricted which
significantly reduces the
potential utility of the dataset.

Actual (i.e. not modelled)
energy consumptiondata is
vital to almostevery research
project with an energy
element sothe potential uses
arevirtually boundless. Not
havingaccess to disaggregated
energy consumption data has
been a real problem for many
research projects investigating
the socio-technical drivers of
energy demand.
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Usability Barriers

Access to the micro-data and
metadata/documentation is
heavily restricted which
significantly reduces the
potential utility of the dataset.

Application Barriers

element sothe potential uses
arevirtually boundless. Not
havingaccess to disaggregated
energy consumption data has
been a real problem for many
research projects investigating
the socio-technical drivers of
energy demand.

Access to the micro-data and
metadata/documentation is
heavily restricted which
significantly reduces the
potential application of the
dataset.

Actual (i.e. not modelled)
energy consumptiondata is
vital to almostevery research
project with an energy
element sothe potential uses
arevirtually boundless. Not
havingaccess to disaggregated
energy consumption data has
been a real problem for many
research projects investigating
the socio-technical drivers of
energy demand.




Contributor

Simon Elam

Simon Elam

Megan
McMicheal

Liz Reason

66

80

331

Data set

Energy Performance
Certificatedata

Household Electricity
Use Study

City Form

AECB Low Energy
Buildings Database

Improve Use And
Usefulness

Make it much more widely
known and elicitmore data
sets.

Usefulness Barriers

By far the biggest barrier to
the usefulness of the data is
the high costof purchasing
bulk EPC data (10p per record
or aprox £1m for all UK
records)

The only barrier (ifitis one) to
the current usefulness is thatit
is anew data sourceand so
has yet to be fully exploited
andthe findings fully absorbed
by all relevantstakeholders.

If more projects and in-use
energy data were entered into
this relatively simpledatabase
it would provide some real
insightinto what works and
what doesn't on retrofit
projects.
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Usability Barriers

The consortia responsiblefor
this data have published a
number of journal articles and
a book chapter (see
http://oisd.brookes.ac.uk/rese
archfindings/07-02.html).

We need more projects
entering data and probablya
process of establishingits
quality

Application Barriers

By far the biggest barrier to
the application of the datais
the high costof purchasing
bulk EPC data (10p per record
or aprox £1m for all UK
records)

Similar to Q4, the only barrier
(ifitis one) to the current and
future application of this data
/ evidence is thatitis a new
data sourceand so has yet to
be fully exploited and the
findings fully absorbed by all
relevant stakeholders

The datais based on case
studies of three cities,socan
not represent the general
population.

More people should know
about this databaseand be
incentivised toadd more
buildings toit. Perhaps we
canfinda way of celebrating
every time a projectis entered
and celebrate more when they
providethe in-usedata.




Contributor

Malcolm Bell

Malcolm Bell

Malcolm Bell

Malcolm Bell

Malcolm Bell

Adrian Buffery

ID

332

333

334

335

336

350

Data set

Stamford Brook first
study 2001 - 2008

The Elm Tree Mews
project

Temple Avenue existing
dwellings

Temple Avenue new
build

MIMA projects

Greenhomes research
project covering
evaluation of three
schemes of 38 houses
built2005-2009

Improve Use And
Usefulness
There is a vaststore of

archived data thatis
secondaryto the main

published material. This could

be mined for further insights
and understandings

Data set has unpublished
archivethat could be mined
for further insightand
understanding.

Data mining of archive

Data archivecould be mined
for further insight

Needs to be released by
MIMA

A shared method for
formatting and publishingin-
use buildingresearch that
would be of practical valueto
commissioners inimproving
quality.

Usefulness Barriers Usability Barriers

There is a fundamental
difficulty with small-scale
researchinthe field given the
high level of variabilityin
domestic setting. Combining
many data sets should allow
some meta confidence!

Some data alreadyanalysed
and used inservice/design
development, full dataand
analysisduelater this year.
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Application Barriers

Resources to publishand
promote effectively in
collaboration with relevant
parties.




17 Appendix G Framework for Exploring Interventions

Framework for Interventions to improve the Quality or Usefulness of a Data Set

Table 24

Usefulness scores (each 0—4)

Quality scores (each 1-3)

Access
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National
Energy
Efficiency
Database
(NEED)
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18 Appendix H Full Case Study: Under-exploited dataset: NEED
(National Energy Efficiency Database)

Summary

NEED is the National Energy Efficiency Data-Framework, controlled by DECC. It brings together data
sets of energy use, energy efficiency measures, property attributes and household characteristicsin
domesticand non-domestic buildings in Great Britain and contains records relating to over 27million
buildings.

It contains data derived, largely, from administrative sources anditis quite widely utilised within
DECC for policy development, analysis and evaluation. The stated aims of NEED are to:

e develop, monitorand evaluate key policies;
e identify energy efficiency potential which sits outside the current policy framework;
e developagreaterunderstanding of the drivers of energy consumption; and

e gaina deeperunderstanding of the impacts of energy efficiency measures
(DECC, 2013)

While limited subsets of NEED data have been made available forafew DECC-mandated research
projectsinthe past, thereis currently no mechanism foraccessing NEED data outside of DECC.
However DECCintendtorelease anonymized NEED micro-datainthe summer of 2014 which will
remove some, but notall, of the barriers to greater utilisation of the data.

Data/Evidence and Data Collection

Data for NEED has been collected since 2000, although the framework itself has only beenin place
since 2009. NEED brings together datafrom four primary sources (three for non-domestic) each
linked toan address “spine” (based on Ordnance Survey AddressBase??):

e Electricity and gas consumption from energy suppliers

e Propertyattributes (type, age, size) from the Valuation Office Agency

e Household characteristics from Experian (occupying organization characteristics such as
turnover, employment, SIC code, type of premises for non-domestic)

e Energy efficiency measures fromthe Homes Energy Efficiency Database from the Energy
Saving Trust (only fordomestic properties).

Thereisa proposal to add an additional primary dataset, namely datafrom the EPCRegister
(controlled by DCLG and operated by Landmark). This would add extra detail to HEED (Homes Energy
Efficiency Database) asthe EPCregister contains additional building characteristicdatathat is not
provided by the VOA dataset.

NEED does not containinformation relating to:

e Verylarge consumers of energy, such as power stations

e Propertiesin NorthernlIreland

e Non-meteredfuels such asoil and coal

e DIY energy efficiency measures thatare not recorded on HEED.

Issues & Interventions

One of the mostsignificantissuesin NEED relatesto a lack of standard methodologies for collecting
data across, and even within, the various datasets.

21 AddressBase is an Ordnance Survey s oftware product that provides spatial coordinates, Unique Property Reference
Number (for cross-referencing with other databases) and high-level building function.
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Unlike datagenerated by surveys specifically developed with clear (research) objectives (e.g. EHS
(the English Homes Survey)), NEED has been developed using data sets derived from processes quite
incidental to the statistical analysis for which they are currently being utilised. This canlead to
systemicbiases orskews, which should not occurin surveys using best practice methodologies.

For example, EEC, CERT and CESP data in HEED was generated by energy supplier obligation schemes
which were often pursued with aleast-cost approach to delivery and with no consistently applied
standards for collecting data. This resultsin highly inconsistent categorizations of data eve n within
individual source files as different installers will use different classifications for datavariablese.g.
different age bands were used for property age, different bandings for (pre -installation) depth of loft
insulation etc. Although there was an attempttoimprove the consistency of data collection with the
signing of the Voluntary Data Sharing Agreementin 2012, it did not affect data collected before that
time (the bulk of EEC and CERT data).

VOA data are generated primarily to determine the rateable value of buildings while Annualised
Quantity (AQgas consumption) data are used to estimate gas consumption forthe upcoming gas
yearand to apportion gas transportation costs between shippers.

The weatheradjustment process applied to AQgas consumption records is notably opaque and thus
increases the difficulty in utilising NEED datain research projects.

The potential skewsin the individual datasets could be compounded when the datasets are linked
in NEED e.g. due to differing match rates/quality when address-matching and issues with the validity
of integrating data collected at different pointsin time.

The data was collected from many different sources. Data therefore may not be directly comparable
unlessitisharmonised priorto analysis (whichislikely to involve significant effort).

With a nod to Donald Rumsfeld, the issues above are some of the “known unknowns” /uncertainties.
Clearlyis notfeasible to ask the data providers to attemptto rectify these issues affecting millions of
records collected over many years. Howeverit may be possible to conduct a detailed analysis of all
knownissuesand attemptto quantify the problems and potentially provide, forexample, correction
factors for key data variables. It should be noted, however, that such a process will involve
significant effort with uncertain results (many data sources go back over a decade and were
provided with little or no documentation. Therefore it may be almostimpossible to shed any further
light on data collectionissuesin many cases).

Howeversome datacollectionissues could be clarified relatively easily. The issue with the weather
adjustment of gas consumptionis simply that the data provider (Xoserve) does not currently provide
complete and transparentinformation regarding its methodology for this process. DECC or Ofgem
could/should mandatethe provision of completeand transparent documentation of this process.

If we returnto Rumsfeld then the otherissue is the “unknown unknowns”. With the inherent
complexityinintegrating so many data sets, each with its own process for data collection, there are
likely to be many otherissues hiddenin the datathat could bias results or skew analysis. Athorough
investigation to uncoverthese issues would be highly advisable.

Data Processing

As can be seenfromthe diagram below, the processto link and integrate the various datasetsin
NEED is quite complex.
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Figure 33 Process map for linking data sets within NEED
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(DECC, 2013)
Issues & Interventions

DECC provides usefulsummaries of its processing methodologies at the various stages of data
processing butit often does not provide enough detailto be useful ininforming detailed academic
research.

The obvious example herewould be the process by which the datasets are linked using address-
matching processes to a data spine (Ordnance Survey AddressBase). Basic details of match rates are
provided butinformation on false positives and false negatives are desirableto enable anal ysis of
potential systemicbias resulting from the address matching process.

Information

Aggregated data (Excel) and reports are published onthe NEED web pages at
https://www.gov.uk/government/collections/national-energy-efficiency-data-need-framework

In additionto the analysesthatare containedinthe regular NEED reports, the web site also contains
a pivot-table creatorto customise dataviews on domesticenergy consumption. This allows two
main variablesto be analysed together (property age, property type, number of bedrooms, floor
area, tenure, income, number of adults and region). Other parameters can also be set for the type of
data to display (mean figures, median figures, or number of observations), the fuel to analyse (gas or
electricity) and the yearto show (2005 through to 2011). All the summary datathat the table creator
usescan also be downloaded as a spreadsheetfile in csvformat.

DECC has undertaken a consultation on making some NEED micro-dataavailable. The proposals are
for a limited anonymised data set of approximately 20,000 records to be available to anyone
(expected end of May 2014), and fora larger data set of approximately 4 million records to be
available through an end-userlicence (expected by the end of July 2014).

Issues & Interventions
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The critical issue here is the lack of access to NEED micro-data which may be partially resolved with
the release of anonymized NEED datasetsin the summer of 2014.

“The release of anonymised data could and should prove to be an invaluable resource for academic
research - including the development and refinement of housing stock and energy models, the
development of new analysis techniques, and the development of holisticapproaches to
understanding energy use and behaviours in the UK housing stock. The availability of a dataset
combining energy consumption, property characteristics, energy efficiency interventions and other
data at the building level will facilitate research into the interactions of energy use drivers that would
be notbe viable using aggregated statistics or other data sources.

The data could be used across a wide range of current and future research projects either as a
primary data source or to contextualize the analysis of smaller, more focused data sets.

Examples of research projects that are likely to benefit from the use of the anonymised NEED dataset
are the development of a holistic end use energy demand data model; investigation into the
prevalence of high/low domesticenergy users; and examining the trends of energy demand among
certain household characteristics over the period of data.”

(Elam, 2014)

Howeveritshould be noted that a furtherintervention (the provision anon-anonymized or pseudo-
anonymized dataset which would enable linking to other datasets ) would significantly improvethe
usefulness and usability of NEED data.

“If a further dataset was made available under special/secure license terms which included high
resolution geographicidentifiers then the value of the NEED data would grow enormously. This
dataset would be extremely beneficial for projects investigating the relationship between energy
demand across buildings and transport; three dimensional modelling of building stock; the impact of
building permeability on energy use; the relationship between temperature, dwelling characteristics
and energy demand; using NEED and EPC database to examine the relationship between ratings and
actualenergy use; drawing a sample from NEED to representsolid wall properties to contextualize
the Solid Wall Field trials and monitoring; examining clusters of low energy users in more detail,
particularly those areas that were built to a historically high standard; and examining the effect
current (past) energy use has on decision-making to undertake energy efficiency retrofits.”

(Elam, 2014)
Cognition and Knowledge

NEED has been used to generate specificreports on energy consumption and the impactof energy
efficiency measures. These are published on the NEED web pages at
https://www.gov.uk/government/collections/national-energy-efficiency-data-need-framework.
Analysescarried outin 2012 and 2013 include

e Analysisontheimpactof installing energy efficiency measures on ahousehold’s gas
consumption

¢ Analysis of domesticgas and electricity consumption by property attribute and household
characteristics

e Analysisof the quality of non-domesticenergy consumption data.

Statistical releases

e National Energy Efficiency Data-Framework (NEED) report: Summary of analysis 2013 Part 2
e National Energy Efficiency Data-Framework (NEED) table creator

e National Energy Efficiency Data-Framework (NEED) report: Summary of analysis 2013 Part 1
e National Energy Efficiency Data-Framework (NEED) report: Summary of 2012 analysis
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Issues & Interventions

There are nosignificantissues with NEED publications. They are published as official statistics and so
can be said to have undergone some form of peerreview. Release of non-domestic NEED analysis
would be welcomed.

Application and Behaviour Change

As previously noted, NEED has been well utilised within DECCfor policy development, analysis and
evaluation.

“The impact of NEED successfully achieving these aims leads to benefits for Government, business
and households. NEED has already supported a number of DECC policies, with important
consequences. Forexample, The Green Deal. NEED has been used to understand the reduction in
consumption (and resulting reduction in energy bills) for households installing energy efficiency
measures. To date NEED has looked at savings from a number of measures, including cavity wall
insulation, loftinsulation, installation of condensing boilers and solid wall insulation.

Evidence from NEED showed thatthe savings observed in real households are lowerthan the
technical estimates previously assumed. Having this evidence meant DECC could use improved
estimates of savings in the Green Deal and ECO which has given consumers a better indication of
likely energy savings resulting from having measures installed.

NEED has also had a smaller, but still significant, partto play in a range of other DECC policies, for
example, the Renewable Heat Incentive and Fuel Poverty. Data on consumption by property
attributes, including the distribution of households consumption, has been used to help DECC
understand the likely underor over payment if payments for the renew able heat incentive were to be
based solely on property attributes available in NEED. It has informed Fuel Poverty analysis so there
is a better understanding of actual consumption for different types of properties and households and
therefore a better understanding on how policy options will impact on different households. Having
this information enables DECC to provide better value for money and understand better the impacts
of policy options, for both DECC and consumers.

NEED has also helped DECC understand where further research should be focused. It provides high
level results which have highlighted a need for further investigation, forexample understanding why
households which appearthe same in physical property attributes use varying amounts of energy,
and understanding how the use of heating controls impacts on the amount of energy households are
using.

These examples of policy support would not have been possible without the use of property level
data availableas a result of the NEED project. No othersource currently available can provide the
extent of information provided by NEED and the matching at property level enables a deeper
understanding of the distributions and impacts on different types of properties.

In futureit is anticipated that the role of NEED in development and evaluation of DECC policy will
continueto grow. In the shortterm it will contribute to the evaluation of CERT and CESP —looking at
the savings from measures installed under these schemes. In the medium term, it is a core
componentof the evaluation of the Green Deal and Smart Meters. The property level data only
available through NEED is essentialto these programmes to be able to isolate the impacts of specific
policies. To undertake specific research with the same powerwould be prohibitively expensive.

NEED will also continue to support other DECC policies, such as Heat, Fuel Poverty and ECO. It will
also support the development of new policies, helping to identify the potential focus of future policy,
particularly in the non-domestic sector where DECC’s evidence base and policy development s less
advanced.

Externally, the publication of anonymised and aggregatedinformation derived from NEED is valued
by a range of stakeholders, with energy suppliers seeing it is as beneficial to have a trusted
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independent source, which can help them show the benefits of getting homes insulated. Academics
use the published outputs to feed into and validate related research.

Alternatives to NEED include surveys and technical monitoring trials. These are important and
compliment the data in NEED, but cannot alone provide the evidence required to support DECC
policy. Technical trials give detailed insight into why things are happening, but cannot lead to the
population wide conclusions that can be drawn from NEED. Technical trials can also mean thatthose
participating in the trials may change behaviours as a result of knowing they are a participant and
large trials are extremely expensive.

While survey data could provide an alternative to the data used in NEED, it would be costly to collect
data which allows the detailed analysis that can be done using NEED. Sample sizes would need to be
very large (many times larger than the current sample for the English Housing Survey) and the
burden on households and businesses would be significant. The approach of combining existing data
sources is also consistent with the Government’s ambitions to make more use of administrative
data.” (DECC, 2013)

Issues & Interventions

The knowledge andinsight gained from NEED has undoubtedly been applied in relation to policy
evaluation and development. The onlyissue is that without access to data outside of DECC, the
benefit of generating knowledge and behaviour change outside of a policy contextis significantly
reduced.

Conclusions/Lessons

NEED is a very valuable data resource thatis currently only utilised within DECC but has the potential
to be of great benefitto the research community and other stakeholdersinthe energy sector.

The keyissues thatshould be addressed are:

e Appropriate accessto NEED micro-data- going beyondthe current proposal fortwo
anonymized datasets.

e Uncertaintiesand data qualityissues arising frominconsistent or non-existent data
collection methodologies.

e Uncertainties arising from datalinking and other data processing

It should also be noted thatthere are barriersto the suggested interventions.

e DECCisinclinedto proceed cautiously inrelationtoopeningup accessto NEED data. DECC
does notown any of the data in NEED but has merely negotiated access to the various data
sets. Theoretically this access could be withdrawn atany time (with the energy consumption
data owned by the energy suppliers being of most concern).

o |Itislikelythat DECCis concerned with the negative publicity that would likely be generated
should any NEED data be lost or stolen.

e Thedata providersto NEED are disinclined to do anythingabove and beyond the bare
minimum required by the terms of the data sharingagreements. Even the bare minimumis
done with noted reluctance in many cases. This will impede mostinterventionstoimprove
the utility of NEED.

e DECC, like most organizations relying on publicfunding, are battling with ever decreasing
resources. Any intervention will require additional effort and funds and some will require
significant additionalresources that will be difficult to obtainin the current economic
climate
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