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Summary of Report
The Church of England is committed to reducing its carbon emissions by 80% by 2050.
Energy use represents a high proportion of a church’s outgoings and so there are
financial as well as environmental benefits to improving the efficiency of energy use and
reducing the corresponding carbon emissions. This report is essential in beginning to
formulate the current annual carbon footprint of energy use in the Church of England’s
extensive built estate. All over the country volunteers have been monitoring their energy
use online to make this possible.
Shrinking the Footprint is the Church of England’s national environment campaign and
was launched in 2006. Its National Energy Audit took place in 2012 and 2013 to measure
the church’s carbon footprint, using a new online facility to track progress towards the
target and to enable on-going energy and carbon monitoring at local, diocesan and
national level. An accessible, standardised and easy-to-use approach was needed to track
and support the Church’s progress towards meeting its carbon reduction commitment.
Following a Government funded pilot, the online building energy monitoring and
management software, sMeasure, was made available by Shrinking the Footprint for free
across the Church of England as a tool to encourage regular energy monitoring and
enable energy data to be collected and analysed. It is focused on understanding and
reducing energy consumption, costs and carbon emissions. The online tool was
supplemented by support, guidance and advice from Shrinking the Footprint, a number
of regional and diocesan events, the website, printed resources and social media.
Total energy costs for 2012/13 were approximately £124 million. Good energy
management has been shown to deliver energy savings of at least 10%1 at no or low
financial cost through implementing energy monitoring together with an action plan.
This indicates a significant potential for cost savings at a national and local level. To
realise the potential savings, increase the accuracy of the carbon footprint figures and
sustain a reduction across the estate in line with General Synod’s publically made
commitments will require further investment. There is a need for a more developed
online tool, greater local level capacity and wider support from the Church institutions to
increase efficiency of energy use, creating more comfortable and welcoming church
buildings for the future.

1

www.carbontrust.com/media/13089/ctg056_creating_an_awareness_campaign.pdf
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Key Figures2
Data from the sample of those using sMeasure can be used to create an estimate for
national use, however due to the relatively small sample a range has been given.
o Total annual carbon footprint of energy use in the Church estate is between
608,706 and 1,013,490 tonnes of carbon emissions (CO2). This is down
from the estimated carbon footprint of 1.1 million tonnes of CO2 from a 2007 report
by the Carbon Trust.3 If the 2007 figures are to be used for comparison then for the
period 2007 – 2012/13 the Church of England has achieved a decrease in carbon
emissions of at least 7 per cent.
o The direct cost of the Energy Audit to the Church of England has been £24,489
and total energy costs for 2012/13 are approximately £124 million. It should be
possible to achieve at least a 10% saving from no or low cost energy efficiency
measures.
o 430 buildings took part in the National Energy Audit.
o Medium and large churches represent approximately 36% of the total carbon
emitted by the Church of England built estate, highlighting the potential for savings
if resources are directed towards these buildings.

% of total carbon emissions by building type

Primary and
Middle Schools
33%

Small Cathedrals
0.24%

Secondary Schools
19%

Medium
Cathedrals 1%

Clergy Houses 6%

Large Cathedrals
1% House
Church
0.19%
Diocesan offices
0.24%

large churches
18%

Church Halls 1%

2

Small churches 3%
Medium churches
18%

All figures have been checked for accuracy by the Church of England’s Research and Statistics
Department.
3
The data used for the 2007 carbon footprint figure was based on reported annual energy use data
taken from energy bill ‘units used’ information and did not go through the rigorous process that the
energy audit figures for 2012/13 have been through therefore these totals are not directly comparable.
3

Full Results
The National Energy Audit results are shown in detail below. The accuracy of the data is
a credit to the many volunteers who submitted regular meter readings and showed real
commitment to energy monitoring.

Energy Audit buildings by type
Community
centres
7%

Educational
15%
Other
9%
Offices
18%

Churches
51%

This pie chart shows the breakdown of building types currently taking part in the energy
audit through the online tool sMeasure, provided by Pilio.
Map of buildings:
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Key for map of buildings

Church

School

Clergy house

Office

This map, provided by Pilio, shows the spread of buildings across England taking part in
the National Energy Audit. As can be clearly seen a large proportion of participant
buildings are in the Dioceses of Oxford, Birmingham and Coventry. These dioceses were
part of the pilot energy audit and subsequently had greater resources invested in them.
More information is given on the pilot in the Context section on page 13.
Churches, primary schools, church halls and diocesan offices have provided rich data
through the energy audit online tool sMeasure, which required the submission of weekly
meter readings (see Appendix 1).
Analysis has been conducted to consider what this data can tell us about the church’s
energy use. Whilst it is based on a relatively small sample of 111 buildings, it provides a
useful indication of overall trends; however it is essential that energy data is collected for
more church buildings to provide more reliable analysis in the longer term.
Analysis is based on figures for April 2012 - April 2013 for energy audit data as this
period contained the most reliable data, unless otherwise stated.
For the purposes of this report carbon footprint is the carbon dioxide and other
greenhouse gas emissions from energy use for one year.

5

Churches

Category

Number
of
churches
*1

% of
total
churches
*1

% of total
buildings
*1

Average
tonnes
of CO2e
for
churches
*2

Estimated
total
tonnes
carbon *3

% of total
CofE
emissions
*4

Gas
kWh/m2/yr
for gas
heated
churches *5

Electricity
kWh/m2/yr
for gas
heated
churches *5

kWh/m2/yr
for
electricity
heated
churches *6

Small
(<250m2)

3,787

24%

12%

7

19,961 33,268

3%

145

14

40

Medium
(250649m2)

8,363

53%

28%

17

108,759 181,265

18%

148

19

61

Large
(>649m2)

3,629

23%

12%

40

108,503 180,838

18%

156

27

30

Total

15,779

100%

52%

237,223 395,371

39%

150 (average)

20 (average)

44 (average)

*1 These figures are based on the sample of floor area data that was available through the energy audit.
*2 These figures are based on the sample of data that was available as part of the energy audit and the
average is likely to be true of other churches of similar sizes, +/-25%.
*3 These are ballpark figures based on the data available through the energy audit, +/-25% of the estimate
*4 These percentages are based on estimated total carbon emissions for the Church of England built estate
*5 These figures are based on the sample kilowatt hour usage (kWh) and floor area (m2) data that was available
through the energy audit

Reliable4 energy data from a sample of 78 parish churches has enabled the above
analysis to be conducted. The figures are based on a sample heated with electricity and
gas, no useful data was available for the approximately 20% of churches that are heated
with oil as monitoring tools are not easily available
If the above analysis is true of parish churches as a whole, then medium and large parish
churches represent 40% of the total Church of England estate and emit 36% of the total
carbon emissions. This highlights the potential carbon savings of targeting larger
churches, to embed energy monitoring and management as well introduce energy
efficiency technologies and upgrades to the building fabric.
It is important to note that the figures in this report do not take into account occupancy
of church buildings and whilst greater energy efficiency and carbon reduction is
necessary it should not be at the expense of increased usage, especially in the light of
increasing community use.
Whilst the sample of churches is low compared to the total, the data is focused around a
fairly representative sample that has been identified as a cross-section of the different
church types. This includes a good mix of:
- urban, suburban, rural
- Different build periods
- Different floor areas
- Different activity levels
CIBSE (Chartered Institution of Building Services Engineers) provide best practice and
typical use benchmarks for energy use based on monitored data in a sample of occupied
buildings. They provide benchmarks for a range of building categories. The benchmark
for typical energy use in churches with gas heating and typical performance is
170kWh/m2/yr (kilowatt hour per meter squared per year) (2012). The energy audit
sample is relatively in line with this and CofE churches’ energy use (an average of
170kWh/m2/yr for gas heated churches) is currently comparable to typical performance,
meaning that there is potential for improvement to reach the best practice benchmark of
4

Due to regular accurate meter readings
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90kWh/m2/yr (2012), depending on the size and use of the church. The CIBSE
benchmarks are the best that are currently available, however, they do not take into
account the age, fabric, listing or occupancy of the building.
Our audit included additional comparative analysis using utility data from parish returns
(see Appendix 2). This gave a total figure of carbon emissions in churches of between
176,300 and 293,700 tonnes. The utility bills data was based on an 80% response rate
from parishes in 2011 and so is a reliable data set for comparison. These figures have
been checked for accuracy by the Research and Statistics Department with the Diocese of
London’s Parish Annual Returns Energy and GHG Emissions report for 2011.
Whilst the nationally gathered utility data from parish returns are helpful for
comparison, the energy data from the energy audit provides more accurate figures for a
smaller sample as these are direct meter readings rather than annual utility bill totals
which are likely to include estimate meter readings.
Primary and Middle Schools

Total

Number
of
buildings
*1

% of total
buildings
*1

Average
tonnes of
CO2e per
building
*2

Estimated
total
tonnes
carbon *3

% of total
CofE
emissions
*4

Gas
kWh/m2/yr
for gas
heated
churches *5

Electricity
kWh/m2/yr
for gas
heated
churches *5

kWh/m2/yr
for
electricity
heated
buildings
*6

4484

15%

59

199,209 332,015

33%

137

50

40

*1 The number of primary and middle schools is taken from www.churchofengland.org/education/churchschools-academies.aspx and based on an average floor area of the sample from the energy audit of 1,169m2
*2 This figure is based on the sample of data that was available as part of the energy audit and the average is
likely to be true of other primary and middle schools, +/-25%.
*3 This is a ballpark figure based on the data available through the energy audit, +/-25% of the estimate
*4 This percentage is based on estimated total carbon emissions for the Church of England built estate
*5 These figures are based on the sample kilowatt hour usage (kWh) and floor area (m2) data that was
available through the energy audit

Reliable energy data from a sample of 14 schools has enabled the above analysis to be
conducted. If the analysis is true of Church of England primary and middle schools as a
whole then it can be concluded that as 15% of the built estate they represent 33% of
carbon emissions. Schools are often intensively used buildings, which could account for
their large carbon footprints in comparison to many other building types analysed in this
report. They do however often have access to Department for Education and Local
Authority initiatives for supporting energy management and reduction and there may be
opportunities for shared learning with other community buildings in their parishes and
surrounding areas.
Secondary Schools
Number of
buildings
*1
193

% of total
buildings *1

1%

Average
tonnes of
CO2e per
building *2

Estimated
total
tonnes
carbon *3

% of
estimated
total CofE
emissions *4

kWh/m2/yr
for gas
heated
buildings *5

809

117,079 195,131

19%

177

*1 The number of secondary schools is taken from www.churchofengland.org/education/church-schoolsacademies.aspx
*2 This figure is based on the CIBSE benchmark of kWh/m2/yr energy use for secondary schools
*3 This is a ballpark figure based on the data available from CIBSE benchmarks, DECC carbon conversion
factors from 2012 and the floor area of secondary school data from the energy audit (17,296m2), +/-25% of
the estimate
*4 This percentage is based on estimated total carbon emissions for the Church of England built estate
*5 This figure is based on the CIBSE benchmark kWh/m2/yr data
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The above data indicates that whilst secondary schools represent only 1% of the built
estate they are responsible for approximately 19% of carbon emissions. This is likely to
be because of their high occupancy levels and large floor area when compared to most
other building types analysed. As with primary and middle schools, but to a lesser extent
due to the lower numbers of Church of England secondary schools, there are likely to be
opportunities for shared learning.
Insufficient data on secondary schools was gathered as part of the energy audit and as a
result the most accurate figures available are the CIBSE benchmarks for typical
performance for secondary schools heated with gas (2012). These have been used with
the intention of updating the figures once more accurate data becomes available (see
Appendix 4).
Church Halls

Total

Number
of
buildings
*1

% of total
buildings
*1

Average
tonnes of
CO2e per
building
*2

Estimated
total
tonnes
carbon *3

% of total
CofE
emissions
*4

Gas
kWh/m2/yr
for gas
heated
churches *5

Electricity
kWh/m2/yr
for gas
heated
churches *5

1577

5%

5

6,433 10,722

1%

115

27

kWh/m2/yr
for
electricity
heated
buildings
*6

68

*1 The total number of church halls is based on an assumption that a tenth of churches have detached
church halls. When more data becomes available on this these figures can be updated
*2 This figure is based on the sample of data that was available as part of the energy audit and the average is
likely to be true of other church halls, +/-25%
*3 This is a ballpark figure based on the data available through the energy audit, +/-25% of the estimate
*4 This percentage is based on estimated total carbon emissions for the Church of England built estate
*5 This figure is based on the sample kilowatt hour (kWh) usage and floor area (m2) data that was available
through the energy audit

Reliable energy data from a sample of 16 church halls has enabled the above analysis to
be conducted. Data for detached church halls shows that whilst they represent 5% of
Church of England buildings they only account for 1% of carbon emissions. This may be
because church halls are often more modern than other building types analysed in this
report and are likely to be more energy efficient whilst also being suitable for more
energy efficiency and carbon reduction projects such as double glazing and insulation.
Diocesan Offices

Total

Number
of
buildings
*1

% of total
buildings
*1

Average
tonnes of
CO2e per
building
*2

Estimated
total
tonnes
carbon *3

% of total
CofE
emissions
*4

kWh/m2/yr
for gas
heated
buildings
*5

kWh/m2/yr
for
electricity
heated
buildings
*6

42

0.14%

46

1,464 2,440

0.24%

145

143

*1 These figures are based on one diocesan office per diocese
*2 This figure is based on the sample of data that was available as part of the energy audit and the average is
likely to be true of other diocesan offices, +/-25%.
*3 This is a ballpark figure based on the data available through the energy audit, +/-25% of the estimate
*4 This percentage is based on estimated total carbon emissions for the Church of England built estate
*5 This figure is based on the sample kilowatt hour (kWh) usage and floor area (m2) data that was available
through the energy audit

Reliable energy data from a sample of 3 Diocesan offices has enabled the analysis to be
conducted. Diocesan offices represent only a small proportion of the built estate (0.14%)
and carbon emissions (0.24%). Energy use for the diocesan offices included in the
8

sample (188 kWh/m2/yr for gas heated) is lower than the CIBSE benchmark for good
practice performance of air conditioned standard offices of 225 kWh/m2/yr for gas
heated buildings (2012). This data shows that diocesan offices are generally performing
well in terms of energy efficiency.
Church House, Westminster
Total
tonnes
carbon *1

% of total CofE
emissions *2

1,531

kWh/m2/yr *3

0.19%

194

*1 This figure is based on kWh usage from 2012 and DECC carbon conversion factors from 2012
*2 This percentage is based on estimated total carbon emissions for the Church of England built estate
*3 This figure is based on the kilowatt hour (kWh) usage from 2012 and the floor area (m2)

Similarly to diocesan offices, Church House in Westminster performs better than the
CIBSE good practice benchmark, at 194 kWh/m2/yr compared to 225 kWh/m2/yr, as
detailed above. Church House was recently refurbished, which included assessing the
energy efficiency of the building. An advanced Building Management System allows the
building’s energy use to be controlled, a more efficient boiler and heat saving systems
have been installed and low energy light bulbs are used extensively to reduce energy use,
whilst the addition of more windows have increased the amount of natural light
available. These measures and others have contributed to the overall level of energy
efficiency achieved in Church House but there is still substantial scope for behavioural
change and recycling initiatives.
Cathedrals

Category

Number of
Cathedrals
*1

% of total
cathedrals *1

% of total
buildings
*1

Average
tonnes of
CO2e for
cathedrals
*2

Estimated
total tonnes
carbon *3

% of
estimated
total CofE
emissions
*4

kWh/m2/yr
*5

Small
(<250m2)

11

26%

0.04%

174

1,435 - 2,393

0.23%

101

Medium
(250649m2)

24

57%

0.08%

215

3,875 - 6,459

1%

197

7

17%

0.02%

911

4,783 - 7,972

1%

527

42

100%

0.14%

433

10,094 16,824

2%

275
(average)

Large
(>649m2)
Total

*1 The number of cathedrals of each size is based on data available within the Cathedral and Church
Buildings Division
*2 These figures are based on a number of Carbon Trust reports on energy from 2008
*3 This is a ballpark figure based on the data available from the Carbon Trust reports, +/-25% of the
estimate
*4 These percentages are based on estimated total carbon emissions for the Church of England built estate
*5 These figures are based on data available from the Carbon Trust reports

Cathedrals have a high level of occupancy and a larger floor area than most building
types analysed, which will account for why Cathedrals represent only 0.14% of the built
estate but are responsible for 2% of the CofE’s carbon emissions. Cathedral offices,
shops, cafes and other subsidiary functions are often part of the main building and can
add significantly to the energy use. In addition the majority of cathedral buildings are
Grade I listed and can be particularly challenging to heat and light effectively and
efficiently.
9

Insufficient data on cathedral energy use was gathered as part of the National Energy
Audit and as a result the most accurate figures available are primarily from a Carbon
Trust reports for 5 cathedrals from 2008 (see Appendix 3). More work is needed to
gather energy data and explore how cathedrals can best be supported in their energy
savings.
Clergy Houses

Number of
buildings *1

% of total
buildings *1

8,246

27%

Average
tonnes of
CO2e per
building *2

Estimated
total
tonnes
carbon *3

% of total
CofE
emissions *4

kWh/m2/yr
for gas
heated
buildings *5

6

35,674 59,457

6%

227

*1 The total number of clergy houses is based on the number of paid clergy at the Church of England and
can be amended as more accurate figures on the number of clergy houses become available
*2 This figure is based on the carbon emissions calculated from the kWh/m2/yr usage for the Moran et al
study on dwellings in Bath(2012)
*3 This is a ballpark figure based on the data available from the Moran et al study on dwellings in Bath
(2012), DECC carbon conversion factors from 2012 and the average floor area of detached houses from
Energy Saving Trust, 2006, CE189 Refurbished dwellings – a summary of best practice, +/-25% of the
estimate
*4 This percentage is based on estimated total carbon emissions for the Church of England built estate
*5 This figure is based on the Moran et al benchmark kWh/m2/yr data

Clergy houses, assuming the benchmarks are representative, are responsible for a
relatively small proportion of carbon (6%) when compared to the number of buildings
(27%). Energy use reflects the behaviour of the occupants as well as the building
performance and with a domestic setting there are greater opportunities for easy
efficiencies. As a result clergy houses have the potential to be used as demonstration
buildings to show what can be done in domestic properties. Clergy are also often well
placed in their community to raise awareness of environmental issues and efficiency
measures.
Clergy housing was not a key focus of the energy audit, despite this we wanted to include
an estimation of energy use, particularly for the purposes of the national carbon
footprint. As insufficient data on energy use in clergy houses was gathered as part of the
energy audit, the most accurate data available was from a study undertaken by Bath
University on the historic building stock (pre 1919) within the city of Bath (Moran,
Nikolopoulou & Natarajan, 2012, Developing a database of energy use of historic dwellings
in Bath, UK, http://www.salford.ac.uk/__data/assets/pdf_file/0003/142374/004Moran.pdf) (see Appendix 5).
National Total
Based on the data available from the National Energy Audit as well as various other
sources (Carbon Trust 2008 reports, energy use figures from building managers and
CIBSE benchmarks) we estimate that the carbon footprint for the Church of England
built estate’s energy use for April 2012 - April 2013 is between 608,706 and 1,013,490
tonnes of CO2. It should be noted that although this is at least 7 per cent lower than
the 2007 figure of 1.1 million tonnes we are not using a direct comparison because of
concerns over accuracy of the 2007 dataset.
A ballpark figure, 25 per cent either side of the calculated figure, has been given for the
national total of carbon emissions as insufficient data is currently available to provide a
more accurate figure. The actual figure could be anywhere within this ballpark. More
data is needed on the Church of England’s built estate and energy use to reliably provide
a more exact figure on carbon emissions and track future reductions achieved.
10

% of total carbon emissions by building type

Primary and Middle
Schools 33%

Secondary Schools
19%

Small Cathedrals
0.24%
Medium
Cathedrals 1%
Large Cathedrals 1%

Clergy Houses 6%

Church House 0.19%
Diocesan offices
0.24%

large churches 18%

Church Halls 1%

Small churches 3%

Medium churches
18%

The above pie chart shows that primary schools represent the highest proportion of
carbon emitted by the Church of England built estate, followed by secondary schools and
medium and large churches.
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Small church
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This chart shows the estimated carbon emissions per average building by building type
and it is important to note that occupancy and size have not been adjusted. It can be seen
that Church House, Westminster, large cathedrals and secondary schools have the
largest footprint, which is to be expected due to the size and extent of use of these
buildings.
Costs
The direct cost of undertaking the Energy Audit to the Church of England has been
£24,489 to date. Calculated total energy costs for 2012/13 are valued at approximately
£124 million5, with the potential savings from no or low cost energy efficiency in the
Church of England’s buildings of at least 10%. This shows the great potential for cost
savings as well as reduction in carbon emissions and highlights the significant financial
benefits of continuing an audit programme at a national level directly supporting
parishes in making reductions in energy use. The Energy Audit, including staff time, has
cost £67,222 to date, of which £42,733 was funded by the Government’s LEAF grant.
Diocesan Total
Average diocese carbon footprint based on 342 parishes churches, 38 detached church
halls, 1 cathedral, 106 primary and middle schools, 5 secondary schools and 1 diocesan
office6 is between 14,453 and 24,089 tonnes of CO2.

5

The total cost of energy use is based on the estimated kWh consumption per year for all buildings in
the estate and uses average tariffs of 12p for electricity and 3p for gas, which are the rounded mean
figures taken from tariff data from the energy audit.
6
The building numbers are approximate and are calculated by dividing the total number of buildings
across the Church estate by the number of dioceses.
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Context
The Energy Audit began as a pilot, funded by the Local Energy Assessment Fund (LEAF)
through the Department for Energy and Climate Change. This pilot involved six dioceses
with various levels of involvement: Birmingham, Coventry, Gloucester, Oxford,
Newcastle and Ripon & Leeds. The pilot funding enabled two consultants to be employed
as well as additional support from Pilio. An energy audit facilitator was assigned in each
pilot diocese and Pilio’s sMeasure team visited each of them to provide one to one
training and also attended workshops across the pilot dioceses to encourage
participation. These workshops were well attended and proved valuable in generating
interest, particularly in the Diocese of Oxford.
The pilot identified that where Diocesan Environment Officers (DEOs) or facilitators
were fully integrated into the diocesan office, promotion and participation of an energy
audit was more easily achieved as the links and support for environmental activities were
more likely to be present. It concluded that sMeasure represented an accessible and
attractive first step for churches wanting to start increasing their energy efficiency and
reducing their carbon footprint.
Following the pilot, the National Energy Audit was launched and promoted through
various channels in all dioceses. All DEOs were sent information on the Energy Audit,
including posters and postcards as promotional tools and access to user guides and
template letters to send to each parish. Not all DEOs were in a position to actively
promote the Energy Audit within their diocese due to a number of reasons, including
limited capacity, a lack of strong links within the diocese or other priorities. As a result
some dioceses had a very low level of participation in the Energy Audit and have not as
yet benefited from the energy monitoring tool. Many DEOs are volunteers and the pilot
showed that there is a real need for the greater integration of environmental officers into
dioceses to allow parishes access to energy saving and general environmental advice.
Awareness of the Energy Audit has grown over time since it was launched nationally and
participation in energy monitoring is increasing as more parishes become aware of the
benefits.
Energy monitoring as part of the National Energy Audit has a range of benefits at all
levels within the Church of England, for parishes, dioceses and nationally:
Local Level
The online tool that has been made available for the energy audit enables easy and
regular analysis of energy use and building performance through a number of charts.
These display weekly tracking, annual performance and building comparisons between
typical and good practice buildings to understand performance. In addition the
building’s heating use is compared with local outside temperatures to identify the
effectiveness of heating controls in each building. This analysis element is a great benefit
to parishes and clergy as it supports their management of buildings and enables them to
make informed decisions to reduce energy consumption and costs.
The benefits of regular energy monitoring for individual buildings include an improved
understanding of energy use which in itself can reduced the prevalence of estimated bills
going unchallenged. In many cases greater understanding leads to savings on energy
bills through changes in behaviour and the installation of basic efficiency measures such
as LED lights to reduce usage. Those in charge of the building are able to access charts
displaying the efficiency of the heating use compared to the local outside temperature as
well as see how their building compares to the CIBSE energy use benchmark for typical
and good practice performance. Measuring energy use regularly gives more control over
energy use in the building allowing for a quick response to unexpected increases in use
rather than waiting for a bill. Those attempting to reduce energy use and carbon are able
13

to monitor energy reduction on a weekly, monthly and annual basis and potentially see
what difference certain measures make to their energy use. This data can also help plan a
programme of on-going measures to increase efficiency from low cost draught exclusion
and light bulb replacement to boiler replacement and renewable technology. Many
church buildings have regular community use and some parishes have found that
regularly monitoring energy use enables them to set their lease charges to accurately
reflect the energy use of particular groups. In addition users are able to enter the tariffs
they pay for utilities into the online tool and this enables the treasurer to keep an eye on
expected expenditure of energy. The tool also allows users to visit the site as guests using
a building specific password to see how progress is being made towards local targets.
Energy monitoring and analysis on an on-going basis will give the maximum benefit for
identifying where savings can be made. It should be seen as a useful first step, as the
knowledge gained from this will help to identify further opportunities for energy and
carbon reduction.
The figures provided in this report can serve as a useful tool for individual buildings
wanting to see how their energy use and carbon footprint compares to the national
average. This could be achieved using energy data submitted through the Energy Audit
tool or manual calculations from energy bills or meter readings.
Diocesan Level
Through the energy monitoring tool dioceses can have a diocesan peer group set up for
their buildings and assign an administrator. The benefits of this are that they can track
and monitor the energy use and carbon of their buildings as a whole as well as look at
detailed energy use for individual buildings. This enables dioceses to monitor their
progress towards diocesan energy reduction targets as well as identify and support
specific buildings.
Oxford case study
The Diocese of Oxford is a good example of a diocese that has actively promoted the
energy audit tool and has a large number of buildings participating. They achieved this
by directly contacting the treasurers for each parish highlighting the potential to reduce
their bills and carbon footprints. In addition they used their other networks, including
the diocesan environment programme, Earthing Faith. Oxford received support to run a
number of workshops for interested churches and also held one for school managers
and teachers. Interest was expressed by over 10% of their churches & with a bit of
prompting they achieved a good response.
Over 100 buildings within the diocese have monitored their energy using sMeasure and
gained a much better understanding and awareness of energy use in their buildings. The
Diocese has been awarded funding for a number of detailed environmental audits and
will be using data from the National Energy Audit to identify suitable buildings, an
illustration of how collective monitoring is helping target resources and support to
church congregations.
This report provides a Diocesan total carbon footprint which could be used by dioceses
to see how their total energy use and carbon footprint compare to the diocesan average.
National Level
Nationally the Energy Audit enables an understanding of overall energy use and the
carbon footprint of the Church of England’s built estate. This enables us to track
progress towards the 2050 target of an 80% reduction of carbon as well as identify where
limited resources and funds should be focused to achieve the most efficient reduction in
carbon and costs. We have begun to identify where best practice is taking place across
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Church of England buildings, and are looking to promote this through online resources,
as well as recognising where further investigation is required to address energy use
issues, both of which will help all levels; parish, diocese and Shrinking the Footprint, to
develop priorities and targets. The Energy Audit has identified dioceses that may require
extra support and capacity to fully promote energy monitoring as well as highlighting
some of the barriers faced.
Data through the online tool is taken from direct meter readings and is therefore more
accurate than taking usage data from utility bills as these may be based on estimates. It
therefore provides us with a standardised approach to calculating energy use and carbon
emissions by building type and builds an evidence base for calculating reductions that
have been achieved. Good practice is more easily identifiable through extensive energy
monitoring and can be shared for maximum benefit.
For the future, collective energy monitoring will mean that the Church of England built
estate is ready for environmental reporting of energy use should this become a future
Government requirement. It will enable the identification of buildings in the estate that
are most appropriate for renewable energy technologies therefore encouraging long term
sustainability and helping churches fulfil their role as community resources. From this
evidence there will be opportunities for joint procurement for church upgrades.
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Conclusion
The Church of England has a carbon footprint from energy use in the built estate of
between 608,706 and 1,013,490 tonnes of CO2. This ballpark is a helpful indication of
the carbon emissions for April 2012 - April 2013 and is a good starting point for the
continued monitoring of the carbon footprint to measure progress towards the targets of
reducing its carbon emissions by 80% by 2050.
Energy use represents a high proportion of a church’s outgoings and so there are
financial as well as environmental benefits to improving the efficiency of energy use and
reducing the corresponding carbon emissions. Total energy costs for 2012/13 were
approximately £124 million. Good energy management has been shown to deliver energy
savings of at least 10%7 at no or low financial cost through implementing energy
monitoring together with an action plan. This indicates a significant potential for cost
savings at a national and local level.
Carbon emissions from medium and large parish churches represent approximately 36
per cent of the total emissions (from almost 40 per cent of buildings). This highlights the
potential savings that can be made if resources are directed towards these buildings.
Despite considerable encouragement from the national Shrinking the Footprint team
and diocesan level supporters, it is clear from this report that there is currently
insufficient data to provide a more accurate carbon footprint figure. This highlights the
importance of increased participation in collective energy monitoring for the benefit of
individual buildings as well as the Church of England built estate as a whole. The results
also emphasise the need for automated data collection (via Smart Meters) or incentives
to gather a greater volume of data. Encouraging manual data inputs from volunteers
having only engaged a small percentage of the potential participants.
It is important to note that Shrinking the Footprint is part of the Open and Sustainable
churches team in the Cathedral and Church buildings Division (ChurchCare). The aim of
this work is not only to reduce carbon emissions and energy costs but to promote the
efficient use of energy and responsible retrofit of buildings to make churches more
flexible, comfortable and welcoming for the future.

7

http://www.carbontrust.com/media/13089/ctg056_creating_an_awareness_campaign.pdf
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Recommendations and Next Steps
It is recommended that to increase the participation in energy monitoring and to
improve the accuracy of the figures presented in this report:
• Support is needed from Bishops, Dioceses and DEOs to encourage more
congregations to engage in energy monitoring and understanding their energy
use.
• Incentives and/or automated recording of energy data (e.g. via Smart Meters) are
required to increase the numbers taking part.
• Funding, even at a low level, is needed to allow communities to undertake the
basic energy saving measures identified by energy monitoring as appropriate for
their building.
• More information is needed on the floor area of buildings. The floor area for all
Church of England buildings, particularly churches is not currently known. This
has affected the ability to accurately extrapolate the data from the buildings in the
sample; a central database with consistent floor area measurements would be
beneficial.
• Improved methods for measuring oil use on a regular basis need to be
investigated as this is currently hindering a significant number of buildings from
monitoring energy use altogether and would provide users with more control over
their heating oil consumption. It is not easy to measure oil use, other than
reporting the amount when a delivery is made and therefore it has been excluded
from this report. It is estimated that 20 per cent of churches are heated with oil,
although they are likely to be rural and potentially used less intensively than
urban counterparts.
• DEOs need greater resources and in some cases closer connections to the diocese.
It is essential that DEOs have capacity and resources to support parishes within
their diocese in increasing efficiency of energy use. This should include
knowledge of energy data, to make best use of energy monitoring for the benefit
of their diocese.
• Engaging resources are needed to help building users understand the relationship
between energy use and energy saving actions to ensure that no and low cost
measures are easily undertaken to provide reduction in emissions and cost.
• Information on the occupancy of buildings is needed so that this can be taken into
account when calculating the carbon footprint. Improved benchmarks for
traditional buildings are also essential for more accurately comparing energy use
as CIBSE benchmarks do not take into account the age, fabric, listing or
occupancy.
The next phase of the energy project will be looking at how the evidence base presented
in this report can be used to create a strategic approach nationally.
Shrinking the Footprint is currently seeking funding to continue and expand the work of
this project. It is important to regularly measure the carbon footprint of our buildings
against the target as well as making the energy data analysis tools available to building
users on an on-going basis. The funding will enable a bespoke Church of England tool
and support network to be developed providing congregations with the means to save
money, carbon and energy. The tool will accurately benchmark buildings against each
other for energy use allowing comparison depending on their age and construction. It
will incorporate occupancy data into the carbon footprint so that increased use does not
affect performance. It will map renewable energy systems and environmental
improvements made by individual churches across the country and provide a platform
for sharing best practice and discussion of new opportunities across the Church.
sMeasure has been developed by energy researchers and is targeted towards buildings
with facilities managers for whom analysing data for their building is part of their job.
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The Church of England relies on many volunteers who are already very busy and are not
energy specialists so we need to ensure a tool is designed with users in mind and support
is given at all stages to make best use of data. A stand alone Church of England tool
would also give longer term financial freedom and full control over the resource.
The Shrinking the Footprint Steering Group has a key role to play in maximising the
awareness and usefulness of the figures presented in this report. In addition the Bishops
Environment Group, clergy network and parishes that have been involved in the energy
audit could potentially increase awareness of the benefits of energy monitoring and
inspire more building users to get involved.
Whilst energy monitoring is an essential step in reducing energy use and carbon
emissions this alone can only go so far. There is a need for congregations to be provided
with action plans based on their energy use and building specifics in order to make the
most of the practice of energy monitoring and actively highlight where reductions can be
made. In addition there is a need for signposting to sources of funding for undertaking
basic measures to improve comfort and increase energy efficiency. Both areas are not
provided by the sMeasure tool, further emphasising the need to create a bespoke tool to
take this project forward.
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Appendices
1. Energy Audit data analysis
sMeasure (www.smeasure.com), as provided by Pilio, is an online energy
monitoring and management tool originally created by researchers from the
Environmental Change Institute at the University of Oxford. The Church of
England has had a customised version of sMeasure created, which includes
Shrinking the Footprint branding (http://shrinkingthefootprint.smeasure.com/).
Results are calculated by recording gas, electricity, and oil use on a regular basis
and are displayed in a number of charts on the website to enable a clear
understanding of the data to be gained. The software is integrated with local
weather data to provide analysis of the energy efficiency of heating systems and
building fabric against the weather. From the local, diocesan and national level
the Church gains the intelligence it needs to monitor progress on carbon
emissions reduction; quickly identify energy waste; target investment and
resources; assess the success of energy efficiency interventions; and showcase
good practice and innovation.
The kWh usage from buildings in sMeasure with consistent meter readings for at
least 25 weeks of the financial year 2012 - 2013 have been converted into
equivalent carbon emissions using the DECC 2012 conversion factors. The
median of these for each building type with sufficient data from the Energy Audit
(churches, church halls, primary and middle schools, and diocesan offices) was
used as the most accurate figure for average carbon and was then extrapolated by
the number of buildings of that type in the estate.
For churches, the floor area figures from all the churches taking part in the
Energy Audit have been used to determine the approximate proportions of small,
medium and large churches making up the total. These figures have been used to
extrapolate the carbon footprint and as more accurate data on the floor area of
churches across the country becomes available these figures can be updated.
For Diocesan offices additional floor area figures have been gathered from 5
offices to add to the floor area figures from sMeasure data and to further improve
the accuracy of these figures.
For primary and middle schools, the total figure for the Church of England was
taken from the Education section of the Church of England website
(www.churchofengland.org/education/church-schools-academies.aspx). This has
been used to extrapolate the carbon footprint for primary and middle schools as a
whole.
2. Utility bill analysis
Each year parishes submit a finance return detailing income and expenditure
over the year. One part of this return is “utility bills”. In 2011 83% of parishes
submitted a finance return. The utility bill data, whilst not providing any kind of
further breakdown, does give us a further source of data to “sense check” the
results coming from the online energy tool.
It is likely that the utility bills figure includes expenditure on gas, electricity and
oil; however it is not possible to tell exactly what each parish has included in their
figures. It is assumed that clergy housing water, heating and lighting bills are not
dealt with through the parish. The 2007 Shrinking the Footprint exercise
surveyed 20% of parishes (3,296) and of those, 20% indicated use of oil and
provided litres used. Based on an average use of oil (2,600 l), for 20% of parishes
(2,500) and 2011 average pence per litre of oil (53p), £3.5m was removed from
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the national utility bill. The rest was apportioned between gas and electricity
based on information from the Energy Audit, which showed an average split of
40% expenditure on electricity and 60% expenditure on gas. As part of the energy
audit, churches were asked to submit their energy tariff. Average electricity tariffs
of 12p were given based on a sample of 543 churches. It is estimated that it is
likely to have been 1p cheaper in 2011. Average gas tariffs of 3p were given based
on a sample of 257 churches. It is estimated that it is likely to have been 0.5p
cheaper in 2011.
With these assumptions, the following units of gas and electricity were calculated,
and using the DECC 2012 conversion factors of 0.52037 for electricity and 0.2055
for gas, carbon use estimated. It is likely that the true carbon use figure lies +/25% of this estimated figure.
National utility bill
expenditure
Estimated oil
expenditure

£
37,929,000
£
3,500,000
£
34,429,000

Proportion electricity
expenditure
Proportion gas
expenditure

£
13,772,000
£
20,657,000

Electricity kwh
Gas kwh

Lower estimate
93,900,000
619,710,000

Upper estimate
156,500,000
1,032,850,000

Lower estimate

Upper estimate

Carbon from electricity
Carbon from gas

48,900,000
127,400,000

81,400,000
212,300,000

Estimated Total carbon

176,300,000

293,700,000

If estimated oil use is correct this could add a further 20,000 tonnes of carbon.
The Diocese of London collect rich data on carbon use within their diocese, and
their financial returns were used as a test of this method. Analysis using utility
bills gave a carbon figure of between 16,300 tonnes and 27,170 tonnes, which sits
around London’s quoted figure of 19,700 tonnes.
3. Cathedral Carbon Trust reports
The Carbon Trust, along with Faber Maunsell and Energy Management Solutions
Limited produced a number of reports in 2008 assessing energy saving
opportunities for a number of cathedrals and churches. The reports include
energy use and equivalent carbon emissions for 2007 as well as floor area figures.
Additional floor area figures have been gathered to further improve the accuracy
of these figures. The cathedral reports are the most recent figures that are
available on energy use in these buildings and so whilst not being for the year of
study they are of use for the purpose of this report.
Cathedrals have been divided into 3 size categories; small, medium and large;
which this has been determined by working closely with the Cathedrals team
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within the Cathedral and Church Buildings Division. The categories are as
follows:
- Small (11): Birmingham, Blackburn, Bradford, Chelmsford, Derby,
Leicester, Manchester, Newcastle, Portsmouth, Sheffield, Wakefield
- Medium (24): Bristol, Carlisle, Chester, Chichester, Coventry, Ely,
Exeter, Gloucester, Guildford, Hereford, Lichfield, Lincoln, Norwich,
Oxford, Peterborough, Ripon, Rochester, Southwark, Southwell, St
Edmundsbury & Ipswich, St Albans, Truro, Wells, Worcester
- Large (7): Canterbury, Durham, Liverpool, London, Salisbury,
Winchester, York
This has enabled energy use and carbon figures from the 5 Carbon Trust
cathedral reports that have been made available to be extrapolated relatively
accurately.
4. Secondary school benchmarks
Due to insufficient data CIBSE benchmarks for kWh energy use per m2 of floor
area per year have been used for secondary schools.
Secondary schools floor area data has not been available and so for the purposes
of this report the floor area of the secondary school that is set up on the sMeasure
tool has been used. As more accurate information becomes available the figures
can be updated. This floor area has been used to determine the average energy
use and carbon of secondary schools. The total number of Church of England
secondary schools has been taken from the Education section of the Church of
England website (www.churchofengland.org/education/church-schoolsacademies.aspx). This has been used to extrapolate the carbon footprint for
secondary schools as a whole.
5. Clergy houses benchmarks
Due to insufficient data on clergy houses, benchmarks on energy use have been
taken from a study undertaken by Bath University on the historic building stock (pre
1919) within the city of Bath (Moran, Nikolopoulou & Natarajan, 2012, Developing a
database of energy use of historic dwellings in Bath, UK,
http://www.salford.ac.uk/__data/assets/pdf_file/0003/142374/004-Moran.pdf).
This has been in the form of kWh energy use per m2 of floor area per year for
detached historic dwellings.
Clergy houses have been assumed to be detached properties for the purposes of
this report, however as more information of this building type becomes available
the figures can be updated. The number of clergy houses used assumes that there
is one property for each member of paid clergy as this is the most useful figure
available. Average floor areas for clergy houses have been taken from the Energy
Saving Trust 2006 report - CE189 Refurbished dwellings: a summary of best
practice. This floor area of 104m2 has been used to determine the average energy
use and carbon footprint per building and is then extrapolated by the assumed
number of clergy houses.
6. Shrinking the Footprint
Shrinking the Footprint is the national environment campaign of the Church of
England. The team is made up of David Shreeve, the environmental advisor for
the Archbishop’s Council; Ruth Knight, Environmental Policy Officer and Kate
Symonds, Energy Audit Project Manager and is supported by the Shrinking the
Footprint Steering Group. Shrinking the Footprint is part of the Cathedral and
Church Buildings Division and the Mission and Public Affairs Division.
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