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Overview
The purpose of this document is to specify recommendations for priority actions that
departments should take to reduce carbon emissions from offices across the
government estate. This will help achieve the 10% carbon emission reduction
measure by May 2011 and meet the “greenest government ever” pledge 1.
The actions should form part of a methodological approach to carbon management
based on key themes:
Identifying use
Reducing waste
These priorities should be applied as a minimum to those buildings reported under
Sustainable Operations on the Government Estate (SOGE) which contribute to the
10% carbon emission reduction target and should be considered where appropriate
for your broader estate. These actions will be subject to local conditions and may not
be applicable in all cases. They have been developed with departments, and have
been informed by actions taken in the Department of Energy and Climate Change
(DECC) which has reduced the carbon emissions of their HQ building by over 20%
within a year. The focus here is on priority actions which departments can be
expected to implement fairly easily; there may of course also be other initiatives in
train which departments are pursuing separately.
Staff awareness and involvement in delivering these actions is critical; the Carbon
Trust estimates that good housekeeping and building user behavioural changes can
reduce an organisation’s carbon emissions by up to 10%2. An awareness campaign
to support delivery and raise awareness of a range of behavioural changes has been
developed by DECC. Discussions with the trade unions and Human Resources are
an important part of the delivery mechanism. This should be supported by a local
approach of staff engagement programmes – ideally involving “energy champions”
and local green networks to encourage and motivate compliance. It should be
emphasised that energy efficiency and comfort are parallel objectives.
Sponsorship and support from the highest levels of leadership across government
and the civil service is an essential component of successful delivery.

Theme 1 - Identifying Usage
There is a legal requirement for annual Display Energy Certificates3 (DECs) for all
publicly occupied buildings over 1000m2 which are frequently visited by the public.
In addition, all air conditioning systems over 250kW should have been inspected by
4 January 2009, and all systems over 12kW require inspections by 4 January 2011.
Proposals for increasing the profile and visibility of DECs are included in DECC’s
behaviour change plans. However, the DEC is just the tip of the iceberg and a more
dynamic picture of energy usage is essential. To identify where to reduce energy
use, you need to understand where and when it is being used, by looking at building
1 14 May 2010 http://www.number10.gov.uk/news/speeches-and-transcripts/2010/05/pms-speech-at-decc-50113
2 Energy Management - Carbon Trust
3 Energy Performance of Buildings regulations 2007 No 991.
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usage profiles and energy consumption profiles and how this correlates to
occupancy and business operations.
Energy consumption profiles can come from Automated Monitoring and Targeting
(AM&T) systems or, for electricity, from the utility supply company. Initial analysis
should focus on night time and out-of-hours consumption, identifying the causes of
this consumption. The Carbon Trust publication Monitoring and Targeting
(CTG008)4 explains some of the analysis techniques that can help make sense of
AM&T data.
In buildings with swipe card access, usage profiles can be built from the occupancy
data from the access control system. This provides an hour-by-hour profile of the
number of people using different areas of the building. Where this information is not
readily available, other techniques such as staff questionnaires or spot checks may
be required.
With this understanding, you can both match the operation of the building to user
need and modify user behaviour to support energy efficient operation of the building.

KEY ACTION 1: Identify and implement an “optimal core hours
window” for heating and cooling
The first step is to establish an “optimal core hours window”, typically of around 8
hours, to operate the heating and cooling plant.
The identification of an optimal window should align with operational and business
requirements on a local basis – some buildings may run on a 24 hour basis or on
extended or variable office hours – a clear optimal pattern should be established.
Find out who is using the building outside of this window and why, and address their
needs through home working or local solutions such as “zoning” (use of hot desk
areas), rather than heating and lighting the whole building. It is important to address
the business requirements of the buildings and consult staff about any proposed
changes.
Facilities managers may need to adjust heating and cooling times over a number of
weeks to achieve the optimal balance. This should include taking into account user
feedback which may require some testing of timeframes by altering the optimal
window by increments of 15 minutes. Once the optimal window has been
established the facilities managers and maintenance engineers should be made
aware of it and strongly discouraged from changing it.
DECC carried out an in-depth review of building occupancy profiles in their
HQ building. As a result, plant run times have been matched to occupancy
hours and reduced to a minimum. For general office areas and meeting rooms
the plant switches on at approximately 8.30am and switches off at 4.30pm on
weekdays. The plant does not run at the weekend or on Bank Holidays with
the exception of a few areas such as IT rooms.
4 Monitoring and targeting – in-depth management guide
http://www.carbontrust.co.uk/publications/pages/publicationdetail.aspx?id=CTG008
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KEY ACTION 2: Encourage cleaning during office hours to make
best use of existing lighting
Contractors can play a significant part in improving energy efficiency. Out-of-hours
cleaning typically means that most building lighting will be left running from the time
the staff go home until the time the cleaner has finished (or longer). Encouraging
cleaning during office hours will reduce the need for artificial lighting and allow the
building to be shut down earlier.
Such changes may be subject to contractual renegotiation or may not be practical.
Where this is the case revised cleaning patterns should be established, such as
cleaning the building one section at a time with the lights only on in the section being
cleaned. Where cleaning cannot be undertaken in daylight then the contractors
should be asked to minimise the use of artificial light, in particular avoiding the
practice of turning lights on throughout the whole cleaning period.
Both HMT and Defra have cleaning patterns which occur during the day to
support this approach.

KEY ACTION 3: Carry out regular “walk-round” surveys
Regular energy “walk-round” surveys should be conducted at different times of day
and on different days of the week. These should cover both plant rooms and office
areas. Out-of-hours surveys often reveal plant that is running unnecessarily, failed
automatic time clocks and office equipment that has been left on by users.
It is useful to carry floor plans, preferably showing the location of desks and major
office equipment (printers and photocopiers). Mark on the plans where equipment
has been left running out-of-hours. After the fourth or fifth survey, patterns should
emerge of equipment that is routinely left on – these are areas for targeting staff
awareness campaigns or for the installation of automatic controls.
In addition, security staff can play a valuable role in incentivising behaviour change
through monitoring compliance. For example, as they walk around buildings in the
evenings checking for security breaches, they can also ensure that monitors and
other appliances are turned off. They could note the appliances and locations which
are left on and remind users to switch them off in future, perhaps by issuing “energy
notices” in the same way as they leave security breach notices. It should be noted
that such changes may be subject to contractual requirements which may require
renegotiation.
The Carbon Trust’s walk around checklist (CTL073)5 can help to identify key low or
no cost energy saving opportunities within your organisation.

5 Carbon Trust walk around checklist for central government
http://www.carbontrust.co.uk/Publications/pages/publicationdetail.aspx?id=CTL073&respos=0&q=central+government+walk+ar
ound+checklist&o=Rank&od=asc&pn=0&ps=10
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Theme 2 - Reducing Waste – “Turn it down” and “Switch it off”
Waste reduction is about dedicating time to the identification of devices and plant
that can be switched off or turned down to reduce energy consumption. It also
requires negotiation with the staff who control the relevant devices.

KEY ACTION 4: Align operating temperatures with best practice for
the public sector: space should not be heated above 19°C or
cooled below 24°C
The Carbon Trust estimates that turning down the heating temperature by 1 degree
can save approximately 8% on a heating bill6. Carbon Trust best practice guidance
is for setpoints of 19°C in winter and 24°C in summer, depending on the thermal
mass and occupancy levels of the building and internal heat gains from equipment
and lighting. A difference of 4°C (a deadband) should be maintained between the
setpoints. Such a “dead band”, between which heating or cooling systems do not
operate, delivers energy savings and improved efficiency by ensuring that the
heating and cooling systems do not operate simultaneously.
CIBSE publishes “recommended comfort criteria for specific applications” 7. Comfort
is subjective and personal: one person may feel comfortable when another feels
cold, or hot. The CIBSE guidance identifies the range of recommended operative
temperatures8 in which 95% of occupants will be comfortable when wearing the
assumed clothing and carrying out the activities assumed for that building type.
Regulations9 prohibit the use of fuels or electricity to heat premises above an air
temperature of 19°C. This does not mean that the temperature in buildings must be
kept below 19°C but only that fuel or electricity must not be used to raise the
temperature above this level. The CIBSE guidance recommends winter design
temperatures which exceed 19°C. These temperatures are achieved by
contributions from heat sources other than the heating system. These may include
solar radiation, heat gains from lighting, equipment and machinery and heat gains
from the occupants themselves.
Temperatures in the workplace have specific regulations which place a legal
obligation on employers to provide a “reasonable” temperature in the workplace 10.
The Approved Code of Practice suggests a minimum temperature in workrooms
should normally be at least 16°C. These temperatures are not absolute legal
requirements; the employer’s essential duty is to determine what reasonable comfort
will be in the particular circumstances. A meaningful figure cannot be given at the
upper end of the scale. This is because the factors, other than air temperature which
determine thermal comfort, i.e. radiant temperature, humidity and air velocity,
6 Carbon Trust Heating Control Technology overview (CTG002)
http://www.carbontrust.co.uk/Publications/pages/publicationdetail.aspx?id=CTG002&respos=1&q=controls+systems&o=Rank&
od=asc&pn=0&ps=10
7 CIBSE Guide A, section 1.4
8 Operative temperature combines the effects of air temperature, radiant temperature and air velocity, and is a more
appropriate measure than just air temperature. It is measured using a globe thermometer.
9 The Fuel and Electricity (Heating ) (Control) Order 1974(24) and the Fuel and Electricity (Heating) (Control) (Amendment)
Order 1980(25)
10 Work Place Regulations 1992 No 3004
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become more significant and the interplay between them more complex as
temperatures rise. CIBSE have published guidance regarding possible concerns
about overheating11.
Building Management Systems (BMS), where present, can record the temperatures
locally at half hourly intervals. The location of BMS sensors should be checked – to
ensure they are not located directly above heat producing equipment, such as
photocopiers. Where there is no BMS, consider using low cost temperature dataloggers. If peak temperatures in the winter afternoons exceed the cooling setpoint
temperature then consider switching the heating off after lunch or increasing the
ventilation rate, rather than turning on the cooling systems.
Staff consultation and negotiation is important and surveys of building users should
be conducted to find out their views of the existing operating temperatures. These
should be conducted at different times of day but especially in the mid-afternoon
when the building temperatures have stabilised.
High level sponsorship is particularly important to successful delivery of any initiative
that involves changes to space temperatures. These initiatives must be supported
by employee facing activities such as awareness and understanding campaigns, as
well as discussion with the trade unions.
DECC have set and agreed the target temperature profile for general office
areas in their HQ building to be 20°C (winter) and 24°C (summer).
Defra are intending to implement target temperatures in late 2010 of 19°C in
winter and 24°C in summer. They are undertaking a communications
campaign with staff as well as discussion with FM providers, trade unions and
HR to ensure delivery.
The Home Office have also recently had experience of implementing
temperature setpoint changes in its HQ which saw the summer setpoint
increased to 24°C from 22 °C. This resulted in a large number of complaints
from staff and possible implications for the PFI contract. Alternatives were
sought and this resulted in the revision of the maximum temperature down
from 24°C to 23°C. Instead adjustments were made to start and finish times of
operation to bring about similar energy efficiency in Home Office HQ. This
demonstrates the essential requirement to try things out, look for alternative
solutions, and having strong and visible leadership as well as staff
engagement in order to implement change.

11 CIBSE KS6: Comfort (2006), CIBSE KS16: How to manage overheating in buildings (2010).
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KEY ACTION 5: Revise server room cooling temperatures
The Carbon Trust estimates that ICT equipment consumes 15% of total electricity
used in offices, which is expected to rise to 30% by 202012.
CIBSE recommends that computer rooms are designed to operate between 21 and
23°C13. However, operating temperatures may fall outside the design temperatures,
subject to requirements of the specific equipment installed and the requirements of
maintenance and operating personnel. The American Society of Heating,
Refrigeration and Air-Conditioning Engineers (ASHRAE) recommend an operating
environment of 18-27°C14 for IT equipment in data centres. Becta15 recommends a
temperature band of 18-24°C and humidity of 40-60%16.
Research has shown that increasing temperatures in data centres and server rooms
does not lead to a higher failure rate as was previously thought17 and most
manufacturers of servers and associated equipment specify they will operate
satisfactorily at higher temperatures.
Despite these recommendations, many server rooms are kept at 18°C all year round,
wasting energy. Poor ventilation design often exacerbates the situations, meaning
the air conditioning plant has to operate during the winter.
Facilities managers should work with their local ICT suppliers to revise the operating
setpoint of server room air conditioning systems. This will encourage energy
efficiency without adversely affecting equipment operation. Reviewing the
ventilation design with FM providers and the ICT suppliers may result in significant
savings being achieved from relatively simple changes to the existing ventilation
systems. Where the supply to the server rooms is separately metered, the energy
they use may be separated out from the overall building energy use for the purposes
of the Display Energy Certificate. This will also help to reduce the Operational Rating
and improve the DEC. Where the server room is off-site, this will be on a separate
DEC.
In HMT the temperatures in server rooms are maintained at 21-25°C.

KEY ACTION 6: Eliminate unnecessary or redundant internal and
external lighting
Lighting can account for up to 40% of an organisation’s electricity bill18. More energy
efficient lighting can reduce overall energy use by up to 10%19. Assess light levels
12 Technology Overview- introducing energy saving opportunities for business – Carbon Trust
13 CIBSE Guide A Environmental design - Heating, Air Conditioning and Refrigeration (7th edition 2006)
14
Environmental Guidelines for Datacom Equipment 2008 ASHRAE
15 Becta is the government agency leading the national drive to ensure the effective and innovative use of technology
throughout learning.
16 Installing a new ICT Suite – Becta p3
17 Greening Government ICT- Cabinet Office
18 Carbon Trust Lighting Technology Overview (CTV021)
http://www.carbontrust.co.uk/Publications/pages/publicationdetail.aspx?id=CTV021&respos=0&q=lighting&o=Rank&od=asc&pn
=0&ps=10
19 Transforming Existing Buildings: The Green Challenge Royal Institute of Chartered Surveyors (RICs) March 2007 p5
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using a calibrated Illuminance Meter. This should meet the Society of Light &
Lighting Code for Lighting 2009 or BSEN12464-1:2002. An office should maximise
natural light where possible and have a minimum illuminance of 200 lux20. Corridors,
lifts and non-working spaces are likely to be over lit, presenting an opportunity for
improved efficiency. Eliminating unnecessary and redundant lighting means
reducing lighting levels in corridors, lifts and non working spaces, as well as
switching off lights where possible. These measures will vary according to local
usage conditions.
One approach is to replace T8 fluorescent lights with T5 fluorescent tubes which are
about 30% more efficient. Converter kits are available which can be fitted during
routine lamp replacement.21 Lighting Industry Federation Technical Statement 41
outlines guidance on how to proceed.
This approach has been used by Defra to improve their lighting levels.
External lighting should be controlled either by timers or by daylight sensors. Where
timers are used these should switch off exterior lighting between 11pm and 7am22
(except for safety and security lighting). If safety or security lighting is provided it
should be dimmed between 11pm and 7am to provide the lower levels of lighting
recommended during these hours where this does not impinge on Health and Safety.
Good lighting controls such as using Passive Infra-red Sensors and photo-cells will
ensure that lights turn off in areas when occupants leave and when there is
adequate daylight. All exterior lighting should be checked during the walk-round
surveys to ensure that automatic controls are working correctly.
Illuminated signage, such as for Job Centres, should be switched off overnight
to minimise light pollution and improve energy saving.
While the majority of energy using equipment is likely to be under the direct control
of the building manager (e.g. heating and ventilation), there are other smaller
devices that are under the direct control of the staff and building users.
It is important to encourage local responsibility, empower staff and establish cultural
norms through staff awareness campaigns. These should be tied in to wider
initiatives, for example, once temperature set points have been agreed and
implemented, the use of personal fans and heaters should be restricted except in
special cases. This could be supported through a local approach such as
appointing “green champions” and green networks to encourage users to take local
actions such as turning off monitors when away from their desks or turning off lights
when leaving a meeting room or when meeting rooms are empty.
Defra are aiming to implement a system to limit usage of additional electrical
items such as fans and heaters with exceptions being signed off at a senior
level. Their campaign has strong endorsement from their Permanent
Secretary.

20 The Health and Safety (Display Screen Equipment) Regulations 1992 Statutory Instrument 1992 No. 2792
21 Lighting Industry Federation Technical Statement No. 41
22 BREAAM Offices 2008 Assessor Manual published by BRE global p241
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DECC have banned all desktop fans and portable heaters, unless there are
major extenuating circumstances.

Next steps
The above actions, when implemented and maintained, should achieve carbon
savings of up to 10% within a year. However, to ensure that this government
succeeds in its ambitions to be the greenest ever, departments will need to take a
long-term approach to managing and reducing carbon emissions.
Once the measures set out above have been achieved, installing better performing
kit, such as energy efficient lighting and insulation, should come next. Measures with
short pay-back periods should be prioritised before investing in longer payback
projects such as the refit of a building.
The Carbon Trust offers a range of support to central government organisations on
longer-term carbon management. For information and publications from making the
business case to technical guides on technologies, visit their publications page at
www.carbontrust.co.uk. They also offer one-to-one or one-to-many carbon
management support through their collaborative Central Government Carbon
Management programme and bespoke services.
For more information visit http://www.carbontrust.co.uk/cut-carbon-reducecosts/reduce/public-sector/pages/default.aspx
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