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Abstract

The intelligent metering of energy and water consumption in
local and regional public buildings and the half hourly analy-
sis of consumption data can enable savings opportunities to
be identified, including the detection of faults. From Leicester
City Council’s experience with intelligent metering it has been
found that in some buildings savings of up to 20-30 % can be
obtained with little or no investment. The scope for energy sav-
ings from intelligent metering and behavioural change initia-
tives has been investigated in a recent European Commission
supported project, involving local authorities and local and
regional energy agencies.

Up to 70 local and regional public sector buildings, including
offices, leisure centres, community centres and schools have
been selected by project partners in 4 European countries (Aus-
tria, Denmark, Germany and the UK) for monitoring using
intelligent metering equipment. Intelligent metering and moni-
toring requirements have been assessed, different monitoring
systems compared, and a common monitoring framework has
been established for the buildings. Half hourly monitoring data
has been transmitted to a central database from where the data
has been processed by automatic utilities auditing software,
with the generated consumption profiles being displayed on
the project website.

The detailed consumption data has been analysed to identify
savings opportunities, and a training package has been devel-
oped which uses the intelligent metering information to sup-
port activities to encourage changes in the behaviour of occu-
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pants of the buildings being monitored. Training activities have
been carried out with building users and the savings resulting
from intelligent metering, and behaviour change of building
users, in the project have been considered.

Introduction

A significant amount of European Union energy consumption
is building-related (e.g. EC, 2002). This is an important target
area for energy savings and efforts to manage greenhouse gas
emissions in Europe. The EU has a target of reducing green-
house gas emissions by 8 % of 1990 levels by 2008-12 under
the Kyoto climate change agreement. By improving energy ef-
ficiency in their buildings local and regional public authori-
ties can contribute to energy and climate change targets at a
range of levels, in addition to achieving cost savings for their
authorities.

It is recognised that the use of the technique of automatic
utilities auditing in monitoring consumption can help savings
to be attained (e.g. DETR, 1996; The Carbon Trust, 2005; Fer-
reira et al, 2007). The application of this technique to energy
and water consumption in local and regional public buildings
and the half hourly analysis of consumption data can enable
savings opportunities to be identified. Also, changes in energy
use behaviour by building users can contribute to reductions in
energy consumption. From Leicester City Council’s experience
with automatic utility auditing it has been found that for some
buildings savings of up to 20-30 % can be obtained with little or
no investment. Various work has looked at energy and behav-
ioural changes, at international (e.g. the European Commission
supported Energy Trophy project) and national levels (e.g. in
the UK, OFGEM’s current Energy Demand Reduction pilot). A
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recent European Commission Intelligent Energy Europe sup-
ported project (‘Energy Savings from Intelligent Metering and
Behavioural Change’), involving local authorities and local and
regional energy agencies, has investigated the scope for energy
savings from intelligent metering and behavioural change ini-
tiatives and helping to maximise these savings.

Leicester City Council has a target of reducing its energy
consumption and carbon dioxide emissions to half of 1990
levels by 2025. It has established Energy and Climate Change
Strategies (Leicester City Council, 1994; Leicester Partnership,
2003) and reports on energy consumption in its buildings un-
der the Eco Management and Audit Scheme (e.g. Leicester City
Council, 2006). The City Council has monitored the energy
use of the council’s buildings for a number of years. For exam-
ple it has used a computerised Energy Accounting System to
store, process and analyse billing information, and it has used
computerised Building Energy Management Systems (BEMS)
to provide sophisticated on-line monitoring of selected remote
sites to provide up-to the-minute reports of consumption and
operating status.

The City Council’s energy monitoring systems have tradi-
tionally been based around billing data provided by the utilities.
This type of system enables an increase in consumption to be
detected two or three months after it occurs. It was found that
the deregulation of the energy markets had made it more dif-
ficult to obtain accurate, reliable energy data and manual read-
ing of meters presented a practical problem. Therefore the City
Council investigated intelligent metering systems that could
capture real time data. In recent years Leicester City Council
has been installing automatic utility monitoring equipment in
its buildings on an ongoing basis. By using this equipment the
City Council has been able to identify energy and water saving
opportunities from analysing the resulting data and has been
able to monitor half hourly consumption on an ongoing basis.
The intelligent metering system uses low power radio to au-
tomatically transmit meter readings to a central receiver/data
logger. The meter reading data is then automatically download-
ed to a computer within the local authority, where it is analysed
(Figure I). This approach has been successful in identifying sav-
ings and the Council has been continuing to install monitoring
equipment in more buildings, with over 250 Council buildings
currently using this intelligent metering technology.

Leicester City Council’s Energy Management Team have re-
ported the following benefits from intelligent metering:

¢ Automatic collection of meter readings

¢ Automatic analysis of data to identify exceptions

» Simple / graphic presentation of energy and water data
¢ Timely and accurate energy management information

e Better information / customised advice

‘ Meters > Local data logger > Radio antenna
Central receiver/
Computer data logger

Figure 1. An example of the layout of an intelligent metering
system
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e Verify savings as a result energy efficiency improvements
e Bill validation / verification
¢ Benchmarks

The European Commission Intelligent Energy Europe sup-
ported Intelligent Metering project identified savings available
from using intelligent metering and training users of public
buildings, and demonstrated that savings coming from be-
havioural change can be obtained with no or little extra cost
(beyond monitoring and training costs). The project involved
7 partners from 4 European countries, including local and re-
gional energy agencies and local authorities. The Leicester En-
ergy Agency (based at Leicester City Council) coordinated the
project, which involved Energieagentur Waldviertel (Austria),
Sonnenplatz Groflschénau GmbH (Austria), County of South
Jutland (Denmark), Esbensen (Denmark), ENERGIE 2000 e.V.
(Germany), and IT Power Ltd. (UK) as partners. The project
investigated the energy savings from intelligent metering and
behavioural change in local and regional public sector build-
ings. Through the project Leicester shared its experience with
intelligent metering with local partners from other countries,
as well as learning from international experiences, and dissemi-
nating the potential for the use of intelligent metering.

Methodology
Initially, monitoring requirements for the project were looked
at, and buildings to undergo monitoring in the project were
identified. About 70 local and regional public sector buildings,
including offices, leisure centres/sports halls, community cen-
tres and kindergartens, primary and secondary schools, small
business units, an entertainment venue and library were se-
lected by the project partners (Figure 2). Efforts were made to
select local authority buildings which were typical public sector
buildings to help with the transferability of the results and it
was intended that buildings would be included that either had
no intelligent metering or had intelligent metering installed but
no analysis of the data had been carried out. Buildings selected
for inclusion in the project were not necessarily those thought
likely to be most interested in energy efficiency, although in
Denmark efforts were made to select buildings where users
were interested in their energy use and where it was felt behav-
iour change of users was needed.

In total 13 buildings from Austria were included in the project
(including local government offices, and nursing homes, a school
and a kindergarten), 11 from Denmark (including high schools,

Administration

m Business

= Kindergarten

@ Public centre
Public housing (e.g.

residential homes)
O School

O Sport facilities

Figure 2. Mix of local/regional authority buildings being moni-
tored in project (e.g. Sonnenplatz, 2006a)
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main local authority buildings, residential homes for the handi-
capped), 20 from Germany (including primary and secondary
schools, gymnastic halls and public rooms) and 26 buildings
from the UK (including administrative offices, business units,
community centres, sports and leisure facilities and schools).

The monitoring requirements and a common specification
for the project were researched. Intelligent monitoring equip-
ment was established on the buildings participating in the
project. Electricity, gas, heat (district heating), or water were
the utilities monitored. Data transfer arrangements were put in
place so that the data from each building could be transferred
to a common database and processed to enable graphs show-
ing consumption profiles to be displayed on the project website
(www.intelmeter.com).

Project partners arranged for existing meters to be reviewed
(electricity, gas, heat, or water) and work was carried out to
ensure pulse outputs could be provided as a measure of con-
sumption (which might involve the installation of a customer
interface by the utility as in Leicester). Also, some temperature
sensors were used by partners to give information on external
temperatures. Data loggers were used and data was transferred
to a computer for analysis. For example, in Leicester low power
radio is used to transfer meter data to a data logger, from where
it can be downloaded to a computer for analysis (e.g. DETR,
2006). Typical installation costs for intelligent metering equip-
ment in a building to monitor electricity, gas or heat, and water
in the project have been about 2 500-5 000 Euros (Sonnenplatz,
2006b). (Overall software costs for an analysis system might
be about 1 000-5 500 Euros, depending on the size of the sys-
tem.)

Detailed energy monitoring information was displayed as
graphical profiles and made available over the internet. Efforts
were made to ensure that there was a period of data collection
from buildings in the project before training began in order to
provide baseline information which could be used to identify
savings opportunities, inform the training to be provided and
to help with assessing changes in consumption. This informa-
tion has been used with the training of building occupants.

A training programme for use with occupants of buildings
in the project was devised, and training manuals and training
material were prepared. These helped with training activities
which took place for the buildings in the project.

Intelligent metering information on energy and water con-
sumption in the participating buildings has been analysed to
assess energy and water savings, including savings following
the training.

An important part of the project has been to disseminate
intelligent metering and the results of the project. This has been
facilitated through the use of a dedicated project website (www.
intelmeter.com), and also presentations, newsletters, and press
releases.

Monitoring strategy

Early in the project, intelligent metering and monitoring re-
quirements for the project were assessed. This involved summa-
rising monitoring needs (Energieagentur Waldviertel, 2005a),
specifying a common monitoring framework for the buildings
(Energieagentur Waldviertel, 2005b), and comparing different
monitoring systems (Energieagentur Waldviertel, 2005c).
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Consideration was given to the parameters to be monitored,
and the outputs required from the system. An arrangement was
devised for monitoring data for the buildings in the different
countries to be sent to a central database from where the data is
processed, with the resulting intelligent metering information
being displayed on the internet.

ASSESSMENT OF MONITORING REQUIREMENTS
The monitoring requirements to be able to collect intelligent
metering data for analysis from the approximately 70 build-
ings in the project using different energy monitoring systems,
and graphically display the information on a common website,
were assessed. A common format for the data to be sent to the
database from different partners was established.

Arrangements were agreed in order that half hourly moni-
toring data could be transmitted to a central database from
where the data would be processed by automatic utilities au-
diting software, with the generated consumption profiles being
displayed on the project website.

Different monitoring approaches and systems were com-
pared in order to inform the use of monitoring systems in the
project (Energieagentur Waldviertel, 2005¢).

MONITORING AND DATA TRANSMISSION ARRANGEMENTS
Having arranged for the installation of monitoring hardware
and software, project partners arranged for the transfer of the
data to a common project database, developed by Esbensen
(Denmark). This SQL database enabled data from the different
buildings to be uploaded automatically by an internet-based
tool. Partners were able to register their buildings and meters
which were assigned identification codes. This provided a link
to data uploaded using ‘ftp. Also, it was possible to use this to
view monitored data for the buildings. Data from the database
has been processed by energy analysis software from Energy
Metering Technology (UK) and graphs generated and displayed
on the project website. An overview of the monitoring and data
transmission arrangements is given in Figure 3.
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Figure 3. Overall monitoring/common database arrangements
in the project, as outlined by Esbensen (Intelligent Metering,
2006)
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Monitoring and analysis

Detailed energy consumption data can be analysed to identify
possible savings opportunities (e.g. Ferreira et al., 2003; Stu-
art et al,, 2007). From a quick initial review of the energy and
water consumption profiles produced for the buildings in the
project it has been possible to obtain background information
on consumption patterns which can enable savings opportuni-
ties to be identified and inform the training to be delivered
in the building. For example, review of such graphs can show
unusual consumption such as water leaks or faults (e.g. with the
heating system), excessive out of hours energy use (e.g. at week-
ends or in holiday periods), or unusual baseload consumption.
These features can be discussed with a representative from the
building and investigated further, and can enable savings to
be achieved. Also, they can highlight areas on which training
can focus.

DISPLAY OF DETAILED ENERGY MONITORING INFORMATION
Requirements for displaying the detailed energy monitoring
information in the project were discussed. The purpose of dis-
playing the information was considered. Graphical display of
the information should be able to be used by the local energy
agencies and other partners in identifying saving opportuni-
ties and looking at patterns in consumption, but also it should
be suitable for use with the occupants of the buildings being
monitored in the project, enabling them to view readily under-
standable consumption information for their building. A range
of graphs can be generated by different proprietary automatic
detailed utilities monitoring software, such as half hourly con-
sumption profiles for energy and water, consumption graphs
showing target consumption and alarm limits, and CUSUM
graphs showing the changes in consumption.

In the project, graphs were produced which would enable a
comparison of change in consumption which could be viewed
by building users through a project website (e.g. Figure 4).
Graphs were produced to show (per unit of floor area):

¢ half hourly day on day consumption,
¢ hourly week on week consumption, and

¢ daily consumption for a 4 weekly consumption profile com-
pared to that of the previous 4 weeks.

Providing information on a per unit floor area basis enables
some comparison of the buildings, for example across coun-
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Figure 4. Example of the graphical display of intelligent meter-
ing information
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tries. Other graphs were available to those partners using their
own automatic utilities monitoring software.

Training for building occupants

A training package has been developed which uses the intel-
ligent metering information to support activities to encourage
changes in the behaviour of occupants of the buildings being
monitored. Background research was carried out into means of
changing behaviour of building users, and consideration was
given to the different types of building users to be trained and
the approach to be taken for each group. For example, suitable
training was selected or developed for headteachers and busi-
ness managers, teachers, and pupils in schools, building man-
agers, general staff, premises officers, and cleaners. A training
strategy for the project was set out, giving a framework for the
training activities which have been carried out with building
users.

PROGRAMME

There is a range of potential actions available to local and re-
gional public authorities to encourage change in behaviour of
users of their buildings in relation to energy and water use. It
was considered that in order to achieve the most impact on
changing behaviour additional approaches to the delivery of a
single training session were required. For example it was pro-
posed that activities to engage people (e.g. communicate with
and involve), enable (e.g. provide information) and provide in-
centives (e.g. financial rewards) should be used together (e.g.
Figure 5). Also, it was considered that encouraging a building/
organisation-wide approach to the training would be valuable.
The project partners exchanged details of training approaches
and tools used in the partner countries. A range of resources
and ideas has been made available for use in the project. Train-
ing manuals (e.g. Fleming, 2006) were developed for the build-
ings in the project (a schools manual and one for other local
authority buildings) explaining this approach, and a range of
resources were made available for use with the users of build-
ings in the project.

Graphs showing half hourly energy and water consumption
information from intelligent metering were available for use
with building users, and other resources including case stud-
ies, energy awareness posters and stickers, presentations, good
practice guides (e.g. Carbon Trust, 2005), good housekeeping
information, and material to support an organisation-wide ap-
proach to sustainable development, which could be used with
the building/organisation’s leadership (WWF, 2004) were avail-
able. Country-specific resources were also used as appropri-
ate.

An overview of the training is given in Figure 6. Before the
training, it has been possible for consumption data from in-
telligent metering for the buildings to be reviewed to identify
savings opportunities and inform the training. The training in
different countries has begun with a launch event to introduce
representatives of the buildings to the project, intelligent meter-
ing and the training in the project. Posters have been developed
or selected to be displayed around the buildings, reminding the
occupants of the training they have received and important ac-
tions they can implement. Intelligent metering is able to give
consumption information which can be used for benchmarks
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Enable
Remove barriers
Give information
Provide facilities
Give altematives
Educate/train/provide
skill

Provide capacity

Incentivise

Engage

Opinion formers
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[Finesfenforcement

Figure 5. Training approach used
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Figure 6. An overview of the training in the project

and can be used with energy performance certificates, such as
those produced in the EC supported ‘DISPLAY’ project. Some
conversations/discussions have taken place with building man-
agers, caretakers and headteachers to discuss how the training
would be delivered. Training sessions for the building occu-
pants have been carried out in buildings being monitored in
the project, with the help of intelligent metering information.
Some information on savings achieved has been fed back to the
building occupants.

IMPLEMENTATION

The training approach was used by partners in each country,

with a range of training resources and training techniques be-

ing used. In total there have been over 100 training sessions,

with over 600 people receiving some training in the project.
In Austria, various training activities have been carried out

for users of the 13 buildings (Intelligent Metering, 2007). These

have included the use of posters, and information sheets, and
talks to various staff members and pupils. Emails have been
sent with newsletters to buildings. Energieagentur Waldvier-
tel considered that it was more effective to frequently provide
small amounts of information rather than a large amount in
one go. Personal training meetings have taken place with tech-
nical staff in Danish buildings in the project. Meetings were
held with headteachers and science teachers to contribute to
training material for pupils. Training has been provided to
buildings being monitored in Germany.

UK

In the UK, a launch event for representatives from buildings in
the project was held, setting the context for the project, and in-
troducing intelligent metering and the project itself. In smaller
groups there was further discussion with representatives from
schools, and with representatives from Council buildings in
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the project. Individual training visits were arranged to each
building (for example meeting with the building manager,
head teacher, business manager or premises officer) where a
training pack was provided, and graphs of intelligent meter-
ing information for the buildings were shown. In many cases a
short energy walk round of the building was carried out with
the building representative where energy and water saving op-
portunities were considered.

Through the individual meetings further training and savings
opportunities have been identified. Following the visit possible
actions were listed in a short action plan which was forwarded
to the building. These listed possible energy and water saving
actions, focussing on short term no and low cost measures but
also mentioning some possible longer term measures. For ex-
ample they mentioned relevant further training activities such
as talks at staff meetings, possible low cost energy efficiency
improvements, and the provision of an energy performance
certificate, as appropriate. The detailed intelligent metering
information has enabled the impact of training actions to be
fed back rapidly to building users and sometimes the action
plan included a further intelligent metering graph showing any
change in consumption following the training visit.

To help to engage with building users, two events were ar-
ranged based on the WWF’s Pathways Learning for Sustain-
ability approach, aimed particularly at the leadership in the
buildings. One was aimed at headteachers and school managers
particularly, while the other was designed for building manag-
ers, team leaders and other managers and senior officers. This
approach can help a school or other organisation/building to
explore their understanding of sustainability, consider their
current position and help with planning. It was intended to
increase involvement and encourage more of a building-wide
approach to sustainability. Both workshops involved significant
participation from those attending and received good feedback.
Some further training was provided for building users, includ-
ing a talk at a staff meeting and some whole school training.
One school held a school-wide energy efficiency week and also
a sustainability week, which included using intelligent meter-
ing graphs.

Also, as an incentive, a competition between the buildings in
the project has been operating to identify the building which
achieves the largest amount of its potential savings. Informa-
tion on intelligent metering and the project has been mentioned
in the Council’s employee magazine and also in a newsletter
which was distributed to households in Leicester.

Results and savings analysis

The savings resulting from intelligent metering, and behav-
iour change of building users (e.g. Energieagentur Waldviertel,
2006), in the project have been considered.

A range of criteria can be used for assessing the success of
an intelligent metering/behavioural change project, including
the availability of energy use data for the building users, energy
and water savings achieved, the number of training sessions
provided, the nature of the feedback from training workshop
participants/building users, and an increase in energy aware-
ness among building users (e.g. IT Power, 2007). The project
has enabled building users to view half hourly energy or wa-
ter consumption data for their building and energy and water
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savings of various magnitudes have been achieved in different
buildings. Following training of building occupants positive
feedback has been received from trained building users show-
ing a good awareness of intelligent metering and what it can
achieve.

A number of approaches have been considered to investigate
the results and savings in the project, e.g.:

¢ To analyse the effect of the training half hourly consumption
graphs before and after training have been compared.

¢ A feedback questionnaire has been available for building
users trained.

e Weekly and monthly consumption before and after a train-
ing activity have been compared.

EXPERIENCES IN DIFFERENT COUNTRIES

Partners have found savings opportunities from the analysis of
detailed energy consumption graphs. For example in Leicester
a water leak at a school was identified and corrected (e.g. Fer-
reira, 2007), giving a cost saving which has been considered
to give a payback of the intelligent metering installation of a
few months. Some results for different countries, particularly
related to the training are given below.

From comparing a building’s weekly and monthly consump-
tion before and after a number of training activities an indica-
tion has been gained of possible savings related to the training
(Energieagentur Waldviertel, 2006). A temperature correction
has been used with heating-related consumption data around
training activities. Because of the timing of much of the training
(around the start or end of the heating season or in the summer
when there was little or no space heating) the overall results
for heating may be unclear so far. Excluding possible heating
savings, the largest average savings from this comparison for a
sample of training activities have been from electricity (about
6 % on average per training session, but ranging from about
3 % on average in Austria to about 11 % on average per build-
ing in Denmark), from analysis by Energieagentur Waldviertel.
From comparing consumption around training sessions, water
savings following training sessions have been variable, rang-
ing from an 11 % increase on average per training session for
buildings in one country (where there were water savings in
different buildings but large increases after training sessions in
a few buildings) to average savings per training session of 1 %
in another (which would have been larger but for the effect of
one building where there was a large rise in consumption). In
relating the change in consumption to the effect of the training
it should be noted that there are other factors which could in-
fluence consumption changes, for example holidays and special
events.

From comparing consumption for the month before and af-
ter training activities the Austrian partners found average sav-
ings of over 8 % on electricity and about 4 % on water for one
partner’s buildings (Energieagentur Waldviertel, 2006). It was
felt by Energieagentur Waldviertel that larger savings have been
from where there has been greater interest from the building
users.

From reviewing savings following training sessions in the
Denmark buildings most of the buildings achieved a saving
in electricity, with about an 11% average saving per building
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7" June : Training meeting
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Figure 7. An example of a change in consumption following a
training visit to a school

(Energieagentur Waldviertel, 2006). While there have been
consumption increases for 2 buildings, water consumption
decreased for most of the buildings where data has been avail-
able. The Danish partners found that schools were interested in
seeing immediate feedback on the effect of measures on con-
sumption, and would be interested in the intelligent metering
information being updated daily.

In Germany, an initial meeting was led for some buildings to
inform them about the project, and some training sessions were
run for premises officers. The level of interest of the relevant
person (or users) in the building was particularly important in
facilitating the training, and ENERGIE 2000 found that there
was particular interest from schools in the project, with interest
in using the data in future energy projects. Effects of training
for schools have been noticed, with electrical equipment being
switched off. A good form of training was considered to be
small group training, e.g. with teachers, pupils and premises
officers, where a conversation took place, graphs were shown
and a walk round the building was carried out (Intelligent Me-
tering, 2007).

UK
It is possible to use intelligent metering graphs to show con-
sumption changes around individual training activities in the
project. For some buildings, possible savings following indi-
vidual training visits have been observed on half hourly con-
sumption profiles from intelligent metering, particularly for
electricity. For example, Figure 7 shows a comparison of elec-
tricity consumption for the week of a training meeting, and
the week after, at a school. Overall, comparing consumption
for the month before and the month after training visits, using
data from intelligent metering there has been an average saving
of about 6 % for electricity and 1 % for water (Energieagentur
Waldviertel, 2006). Further training opportunities have been
identified which have the potential to lead to further savings.
The scope for energy savings opportunities varied between
the buildings in the project. In some buildings immediate en-
ergy savings were possible from, for example, switching oft un-
necessary lights (e.g. some schools). Rather than switch on all
lights at the start of the day only those which are needed could
be switched on. In other buildings there was less scope for light-
ing savings as a large number of lights were switched together
and building users had limited control over which lights could
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be switched off (e.g. a community centre). In some premises
lighting sensors have already been installed to automatically
switch off unneeded lights.

Intelligent metering of some buildings in the project has ena-
bled unusual water consumption, resulting from a water leak,
to be identified. The correction of these leaks enables signifi-
cant savings to be achieved. In schools there is potential for taps
in toilet areas to be left running at times, which the Premises
Officer can monitor.

For heating, the use of intelligent metering information has
enabled incorrectly set heating controls to be identified, and
faults to be recognised. Opportunities for keeping obstacles
such as furniture and stored material away from radiators have
been noted.

Further investigation is needed to assess the long term effect
of training. However, monitoring using intelligent metering is
ongoing and can help to quantify the savings over the longer
term.

There have been short payback periods (e.g. up to 1 year) for
the intelligent metering in some buildings, particularly where
the reason for unusual consumption has been identified and
corrected following the review of half hourly consumption data
and its ongoing monitoring.

Discussion

BARRIERS AND SUCCESS FACTORS AFFECTING

THE OUTCOMES OF THE TRAINING

Feedback from project partners, and experience in Leicester in
the project, has suggested a number of barriers/success factors
which possibly can affect the savings obtained from the pro-
vision of training activities in this type of project (Intelligent
Metering, 2007). Some examples of possible success factors
for savings from buildings undergoing training in the project
include:

¢ Possible savings have been identified from review of intel-
ligent metering graphs and which can be followed up in the
training activity, e.g. possible leaks and false settings of the
technical systems of the building.

¢ Good potential for savings from staff behavioural actions
in the building (e.g. staff may only have limited control of
energy using equipment such as lights).

¢ Building is not already highly energy efficient with very
good energy housekeeping practises in place already. For
example, the building has scope for further improving its
existing level of energy and water performance. There are
good possibilities for building users to become more energy
aware and better informed.

¢ Good levels of interest and cooperation from building man-
agers and building representatives. Good level of engage-
ment of the building representative with the project and
training.

¢ Good quality training, which can be affected by the level of
resources available (e.g. staff, time and materials) to provide
training.

¢ Limited staff changes for key trained staff.
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COMMON EXPERIENCES AND FINDINGS

Local agencies and administrations have been able to monitor
consumption information for local buildings. When unusual
consumption has been identified efforts are made to investigate
this by contacting a representative for the building.

The project partners have demonstrated the potential for us-
ing intelligent metering to identify energy and water savings
opportunities in local and regional public authority buildings.
For example, potential savings have been identified from the
review of half hourly intelligent metering data, and from the
delivery of training to building users in the project. Savings
have been achieved from following up savings opportunities
with building representatives identified from the review of in-
telligent metering graphs, and from changes in behaviour by
building users related to the training.

One application of intelligent metering information is to
contribute to educational work in schools. Its ability to con-
tribute to broader sustainable energy and sustainable develop-
ment-related education has been observed in work with schools
in the project. For example, intelligent metering graphs have
been used to support sustainable energy education activities
in schools, with a range of sustainable energy activities being
demonstrated in one school, with a special assembly, energy
efficiency week, and ‘suspended curriculun’ event. In Leicester,
a number of schools are taking part in the Eco Management
and Audit Scheme (EMAS). As several of these schools use in-
telligent metering this information is being linked now with
EMAS related work. There are opportunities to use intelligent
metering information to help with a whole school approach to
sustainable energy.

Automatic half hourly utilities auditing can provide informa-
tion which complements the implementation of the European
Energy Performance of Buildings Directive. In Leicester, in-
telligent metering can help to provide information for energy
performance certificates being produced in the EC supported
DISPLAY project (www.display-campaign.org), which help to
raise energy awareness of building users.

The effectiveness of the project has been dependent on the
close cooperation and links between local administrations and
local energy agencies and other organisations in each country
as well as overall cooperation between project partners in dif-
ferent countries.

It has been highlighted by Esbensen that the SQL database
used in the project has been a useful means of bringing together
the data from a range of different monitoring systems from the
different countries in the project (Intelligent Metering, 2007).

DISSEMINATION/APPLICABILITY TO OTHER BUILDING SECTORS
The partners have recognised the possibility for replicating the
approach in other local and regional public buildings. There
are plans for extending the application of intelligent metering
to other local authority buildings, for example in Austria and
Leicester. There is good potential for the uptake of intelligent
metering for local/regional public sector buildings in other ar-
eas, helping them to manage their energy costs.

Information on the project is available to help other local
and regional public organisations set up their own intelligent
metering systems and the project’s training resources are avail-
able for other public bodies to establish their own training for
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occupants of their buildings (e.g. IT Power, 2007; Sonnenplatz,
2006Db).

AREAS FOR FURTHER WORK

Through experiences at the City Council in Leicester with the
use of intelligent metering the Energy Management Team has
highlighted potential future opportunities, including:

¢ Ability to self-bill for energy and water
¢ Negotiate better rates for energy and water

¢ Identify buildings that require energy efficiency improve-
ments

¢ Encourage and stimulate energy efficiency investment
¢ Pro-active maintenance using energy data
¢ Streamlining of energy and water monitoring

e Change behavioural attitudes with a view to adopting a
more sustainable lifestyle.

Further work related to the project could look at developing the
website graphs further to make available graphs showing addi-
tional analysis (e.g. including a degree day correction for heat-
ing) providing information to compare current consumption
to a target consumption. This would provide all partners and
building users with additional readily available information.

There is scope for further work to be carried out to help with
detecting savings opportunities from intelligent metering in-
formation for use when delivering training activities.

Further monitoring of consumption in the buildings in the
project will be valuable to help with assessing the effect of train-
ing and savings from intelligent metering. For example, an area
of future work is for longer term monitoring using intelligent
metering which can help to monitor the duration of savings
related to behaviour change. There is scope for further work to
explore extending the approach to small/medium businesses
to achieve savings from intelligent metering and behaviour
change. Also, an area of possible future work is the further in-
vestigation of ways of feeding back energy consumption infor-
mation from intelligent metering to building users to encour-
age behaviour change.

Conclusions

A common intelligent metering/monitoring system has been
established enabling half hourly data on energy and water con-
sumption in up to 70 local and regional public sector buildings
from 4 European countries to be collected and held in a com-
mon database, and consumption profiles on a daily, weekly and
4 weekly basis to be displayed graphically on the internet.

The data has helped with the use of a training package de-
veloped for use with occupants of the buildings using intel-
ligent metering. Over 100 training sessions have been held in
the project. Intelligent metering information has been used to
help with the delivery of training in the project. Intelligent me-
tering information on energy and water can contribute to edu-
cational programmes in schools. A framework and resources
are available for use in other areas to enable ongoing use of the
training approach.
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The potential for using intelligent metering to identify ener-
gy and water savings opportunities in local and regional public
authority buildings has been demonstrated. Savings have been
achieved from the intelligent metering of energy and water
consumption and from behavioural change of building users.
It has been possible to change the behaviour of some build-
ing users, through training and related information. In some
buildings, following training activities in the project possible
savings have been noticed using intelligent metering. It is pos-
sible to use intelligent metering information to help to quantify
savings over time.

In recognition of the benefits from using intelligent meter-
ing partners are intending to further extend the application
of intelligent metering to other buildings. The approach has
good potential for replication in other local and regional public
buildings to help to achieve energy and water savings.
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