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Notes on statistical conventions

an annual basis.

2. All results presented relate to 20147 15.

3. All estimates shown in the reports are point estimates and subject to uncertainty as
they are based on survey findings. Confidence intervals are shown in Appendix A and
sector reports at sub-sector level for energy intensity for electrical and non-electrical
uses.

4. Rounding conventions:
o All energy values presented in this report are quoted in units of gigawatt-hours
(GWh) and rounded to the nearest multiple of 10 with the exception of values

All estimates for energy consumption and greenhouse gas emissions are presented on

below 10, which are presented as integers. For example, a quantity of 316 GWh

would be presented in this report as 320 GWh;

o0 All greenhouse gas emission values are quoted either in units of kilo-tonnes of
carbon dioxide equivalent (ktCOe) rounded to the nearest multiple of 10 with
the exception of values below 10, which are presented as integers, or in mega-
tonnes of carbon dioxide equivalent (MtCO.e) and rounded to one decimal
place. For example, a quantity of 316 ktCO,e would be presented in this report
as 320 ktCOye, or as 0.3 MtCO.e;

o All electrical and non-electrical energy intensity values are quoted in units of

kilowatt-hours per square meter GIA per year (kWh/m?), rounded to the nearest

integer,;
o All financial figures presented in tabular form in this report are quoted in

thousands of pounds (£) and rounded to the nearest multiple of £100,000 unless
stated otherwise. For example, a quantity of £65,340,000 would be presented in

this report as 65,300 (in units of £ thousands);

o Allfigures for total floor areas across the sector are quoted in units of millions of

square meters and rounded to the nearest multiple of 1. For example, a floor
area of 16,385,312 m?would be presented as 16 million m?;

o All percentage values are quoted to the nearest integer;

o Abatement potential payback® estimates are shown to the nearest year.

5. Table conventions:
o For data presented in tabular form, zerovaluesarer epr esent ed
symbol6;i .e. O

by

! Payback is a measure of the time required for the cumulative savings associated with an energy saving measure to
match the cost of installation. It is calculated by dividing the capital installation cost associated with a measure by the
annual financial savings achieved based on energy cost reductions accounting for any annual operational costs.

a

(@}



o For data presented in tabular form, the final row shows the total of all individual
values. Where such a total i se on osty nabpopll iicse

7

presented i .e. 060.

6. All floor area figures are presented in units of Gross Internal Area (GIA). This is the
floor area of a building measured to the internal face of the perimeter walls at each
floor | evel. Furt her Codéad maeasuing wacticee definitidne f our
for rating purposeso , ilable at: www.gov.uk/government/publications/measuring-
practice-for-voa-property-valuations/code-of-measuring-practice-definitions-for-rating-

purposes).
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Executive summary

Executive summary

Introduction

The Building Energy Efficiency Survey (BEES) reports on the non-domestic building stock
in England and Wales in 20141 15. Within this overall scope the stock is split into 10
sectors. These are in turn made up of 38 sub-sectors, each of which was analysed
separately. This overarching report describes the results from across the 10 sectors, whilst
more detail is provided in 10 separate sector-specific reports. BEES was designed to meet
the following research objectives:

1 To update understanding of how energy is used, for a snap-shot in time, across the
non-domestic building stock in England and Wales in more detail than is currently
available;

1 To update understanding of how energy use can be reduced across the non-domestic
building stock in more detail than is currently available at present;

1 To understand the barriers and facilitators of energy abatement.

Key findings

1 The total stock consumed 161,060 GWh/year of total energy (of which electrical energy
consumption comprised 53 per cent and non-electrical consumption 47 per cent). The
five largest sectors in terms of energy consumption accounted for 71 per cent of total
non-domestic energy consumption: these were offices, retail, industrial, health and
hospitality.

1 The most common end uses were space heating (66,940 GWh/year), internal lighting
(21,260 GWhlyear), catering (13,270 GWh/year) and cooled storage (for storage of food
and drink) (10,790 GWhlyear).

1 There was 63,160 GWh/year (or 14,630 ktCO2e/year) total energy efficiency abatement
potential, representing a 39 per cent reduction from current energy consumption. Over a
third of the total abatement potential (22,080 GWh/year) came from measures with a
private investment payback of three years or less. The bill savings from measures with
a private payback of less than three years was £1.3bn a year.



1 The measures with the largest potential savings were carbon & energy management,
lighting replacement & control and building services instrumentation & control
measures, together representing 55 per cent of the total abatement potential.

1 Unsurprisingly the most commonly perceived barriers to energy efficiency were
economic ones (e.g. low capital availability, investment costs and interventions not
sufficiently profitable). The following were also common: organisational barriers (e.g.
complex decision chains, divergent interests); barriers related to competencies (e.g.
identifying the inefficiencies, implementing the interventions); and, behavioural barriers
(e.g. lack of interest in energy efficiency, inertia).

Method

The study collected data through a large sample of telephone surveys (3,690) across all
ten sectors, tailored to each of the 38 sub-sectors reported here. The telephone survey
respondents were randomly selected from National-level datasets for England and Wales.
A smaller subset of site surveys (214) across all sub-sectors was conducted to validate the
telephone surveys and give insight into barriers and facilitators of energy efficiency.

The telephone survey responses were the primary input into two models: an energy use
model, tailored to each sub-sector, calculated e a ¢ h p r enmialemresypuse, broken
down by end use; and an abatement model calculated the energy saving potential.

Non-domestic stock

The non-domestic stock in England and Wales comprises 1.83 million premises, of which
1.57 million were within the scope of BEES? with a gross internal area (GIA) of 784 million
mZ. The total energy consumed by the non-domestic building stock is a function of the
specific activities within the premises, their duration and intensity, organisational factors
such as size, and energy management maturity, and the size, form, age, fabric and
services of the buildings. The stock can be characterised as follows:

1 Small premises are far more common in terms of frequency: 92 per cent of premises
were smaller than 1,000 m?. However, large premises dominated: 68 per cent of the
overall floor area was in the largest 10 per cent of buildings.

2 Known exclusions were sub-sect or s d e e me i 66 d e 3mFyrplmb:rﬂ\g'rimlrcuralrbuiIdings/horticuIturaI
glasshouses (24 million mz), Bank/ insurance/ building society branches (4 million mz), Data centres (1 million m2) and
Post Office sorting centres (1 million m?).



1 Large organisations occupied 48 per cent of the total floor area compared with 44 per
cent for SMEs.?

1 Owner occupancy was slightly more common than renting on the whole at 58 per cent
of the total floor area but was much higher in the public sector; renting was more
common in the office, hospitality and storage sectors.

1 Just over half (53 per cent) of the total floor area was found within premises without
any energy management resource.

1 65 per cent of the stock was constructed pre-1991 with 24 per cent before 1940.

1 Natural gas was used to heat 65 per cent of premises total floor area. There was
significant variation in the heating fuel used for hot water across sectors with natural
gas dominant in some and electricity in others.

Energy consumption

1 The total stock consumed 161,060 GWh/year of energy, of which electricity was 84,820
GWhlyear (53 per cent of total) and non-electrical energy consumption was 76,240
GWhlyear (47 per cent of total).

1 The five largest sectors in terms of energy consumption were offices (27,620 GWh/year,
17 per cent), retail (17 per cent), industrial (16 per cent), health (11 per cent) and
hospitality (11 per cent). Together these accounted for 71 per cent of total non-domestic
energy consumption.

1 The four largest energy end uses were space heating, internal lighting, catering and
cooled storage (for storage of food and drink), which accounted for 70 per cent of total
consumption. The three most common end uses of electrical energy were internal
lighting (21,260 GWh/year), followed by cooled storage (10,790 GWh/year), and ICT
equipment (7,910 GWh/year). The three most common non-electrical energy end uses
were space heating (59,300 GWhlyear), hot water (6,300 GWh/year) and catering
(6,040 GWhlyear).

1 Electricity use was dominant in four sectors: retail (79 per cent), offices (68 per cent),
storage (57 per cent) and hospitality (52 per cent). In the other six sectors, non-
electrical energy dominated, especially in these three: emergency services (70 per
cent), community, arts & leisure (69 per cent) and education (67 per cent).

% The remaining floor area (9 per cent) is associated with premises where organisation size was not asked and or where
respondents did not know their organisation size.



1 67 per cent of energy consumption was used to provide building services (heating,
ventilation, cooling, hot water and lighting). The remaining 33 per cent of energy
consumption related to sector-specific activity end uses.

1 Median total annual energy intensity was highest for premises in hospitality
(387kWh/m?), followed by emergency services (325 kwh/m?) and health (201 kWh/m?).

1 Owner occupied premises account for over half of total energy consumption (56 per
cent, 90,890 GWhlyear): 80 per cent of public sector consumption and 49 per cent in
the private sector. In the offices, retail and hospitality sectors energy was
predominantly consumed in rented premises.

1 Large enterprises accounted for 53 per cent of total energy consumption. However, in
the community, arts & leisure, industrial and hospitality sectors, a majority of energy
consumption is from premises occupied by Small to Medium-sized Enterprises (SMES).

Abatement potential

1 89,740 GWh/year (56 per cent of energy was used in premises where respondents
indicated that they fAactively seek new ways
management). 55,090 GWh/year (34 per cent) of energy was used in premises where
they Atry to reduce energy use where possi bl
management) and the remainder i n premises wkt
ways to reduce energy useo (no energy manage

1 Interms of resources available to manage energy, 80,830 GWh/year (50 per cent) of
energy used was in premises that had specialist energy management resources
available. 49,900 GWhl/year (31 per cent) of energy used was in premises with non-
specialist energy management resources while 23,400 GWh/year (15 per cent) was in
premises which had no energy management resources.

1 Organisations in the public sector and other large organisations were more likely to
have active energy management policies and specialist resources to manage energy
than those in the private sector.

1 There was 63,160 GWh/year (or 14,630 ktCO,e/year) total abatement potential. This
represents a 39 per cent reduction from current energy consumption. Almost half of this
total abatement potential (22,080 GWh/year) came from measures with a private
investment payback of three years or less, of which 55 per cent is from non-electrical
measures. The bill savings from measures with a private payback of less than three
years was £1.3bn a year.



1 The measures with the largest potential savings were carbon & energy management,
lighting replacement & control and building services instrumentation & control
measures, together representing 55 per cent of the total abatement potential.

1 This included 27,890 GWhl/year of socially cost-effective abatement. This represents
the energy savings that could be achieved through measures where the benefits
outweigh the costs to society.

Barriers and facilitators

1 The most commonly perceived barriers to energy efficiency were economic ones (low
capital availability, investment costs, hidden costs, intervention-related risks, external
risks, and interventions not sufficiently profitable).

1 The following barriers were also perceived to be common:

0 organisational barriers (complex decision chains, divergent interests, lack of
internal control, lack of time, and low status of energy efficiency);

o barriers related to competencies (identifying the inefficiencies, and opportunities,
and implementing the interventions);

o0 behavioural barriers (imperfect evaluation criteria, inertia, lack of interest in
energy efficiency, lack of sharing the objectives, other priorities and split
incentives).

1 The most commonly cited enablers T respondents said that they believed would help
them implement energy efficiency measures on site - were: improved energy
management knowledge; increased availability of funding; and, greater buy in from key
internal and external stakeholders.

1 For major capital expenditure measures low capital availability was perceived to be the
key barrier. Linked to this was also the issue that in many cases measures were not
sufficiently profitable to meet internal investment requirements. Beyond financial
barriers, respondents commonly cited inertia as being a major behavioural barrier to
investment.

1 In the hospitality, industrial, retail, education and emergency services sectors, the key
barrier to energy efficiency was perceived to be that key internal stakeholders had
0ot her prthatohere were@erc@ptions that energy efficiency conflicted with
central organisational priorities. In the community, arts & leisure, hospitality, education
and military sectors, complex decision chains - arising either through burdensome



external or internal approval processes i were perceived to be a major barrier to
energy efficiency.



1. Methods

This section provides a summary of the Building Energy Efficiency Survey (BEES)
methodology. It describes the research objectives of this study, the standard approach to
data collection, data screening and data processing; as well as the methodological
challenges.

A detailed technical annex for BEES has been published alongside this report, which
provides detailed coverage on sampling approaches, the study method and the modelling
used. This can be found at www.gov.uk.

1.1 Research objectives

BEES was designed to meet the following research objectives:

1 To update understanding of how energy is used, for a snap-shot in time, across the
non-domestic building stock in more detail than is available at present®;

1 To update understanding of how energy use can be abated across the non-domestic
building stock in more detail than is available at present;

1 To understand the barriers and facilitators of energy abatement.

1.2 Introduction

The non-domestic building stock is very diverse, predominantly due to three defining
characteristics:

1 Building type: the purpose of a premises, its age, the way it is serviced” and the
degree to which both fabric and services have been updated.

1 Scale: the size of a premises and whether it constitutes a whole building, a part of a
building or a collection of related buildings.

* The current non-domestic stock model (Pout, C (2000) NDEEM: the national non-domestic buildings energy and
emissions model) is underpinned by field research conducted by Sheffield Hallam University and the Open University in
the 1990s.

® Servicing refers to the provision of heating, ventilation, cooling, hot water and lighting.



1 Activities: the types of activities and processes that are carried out inside premises
(or in their associated surroundings), the intensity of such use and its duration.

Additional diversity arises from differences between the organisations that own, operate
and occupy the stock: premises can be owner occupied or rented by a tenant. The
occupiers can be micro businesses, SMEs or large organisations with multiple premises.
The owners can be investors, small or large landlords or the occupying organisation.
Another key differentiator of premises is whether they are professionally managed by on-
site staff and/or benefit from a remotely implemented formal energy management regime.

To successfully measure this diversity and produce a robust evidence base that can
provide the evidence for future policy development and statistical publications covering
non-domestic buildings, BEES has taken advantage of the Non-domestic National Energy
Efficiency Data framework (ND-NEED)®. This framework enables different premises-level
data to be matched using a common address spine derived primarily from the Valuation
Office Agency (VOA) Rating List. Other linked databases include those with information
about the organisations that occupy the premises and a database of the annual energy
use recorded by all non-domestic electricity and gas meters’. These data sources can
provide a robust overview of the premises in England & Wales, their activities and their
total electricity and gas use.

BEES has been able to model a more detailed assessment of energy use in premises and
thereby answer the research questions more completely by deploying a methodology
which allowed this overview to be enhanced with granular data obtained at the premises
level for 3,690 premises, carefully sampled from across the stock.

There were a number of challenges in the BEES method, which were addressed
throughout the study. For example, several types of premises are not recorded on the
VOA Rating List because they are not subject to business rates (e.g. prisons and military
premises, nursing homes and places of worship). Additionally, the valuation of some types
of premises is not based on the floor area® e.g. the records for premises providing
accommodation, such as hotels, might record their size as the number of bedrooms, whilst
for pubs it could be the quantity of beer sold.

® https://www.gov.uk/government/statistics/non-domestic-national-energy-efficiency-data-framework-energy-statistics-
2006-12

The process conducted to validate the BEES energy modelling used annual gas and electricity data from meters with a
postal address matched with the address of the premises. For the BEES sample, at the time of the study, about 60 per
cent had matched electricity data and 30 per cent had matched gas data.
8 In the VOA, floor area data is recorded using a mixture or gross and net internal area. BEES has been based on gross
internal area with conversions applied to sectors which use net internal area, for example the office sector. Most retail
premises record size as sales floor area. Industrial buildings and warehouses tend to record gross internal area.



https://www.gov.uk/government/statistics/non-domestic-national-energy-efficiency-data-framework-energy-statistics-2006-12
https://www.gov.uk/government/statistics/non-domestic-national-energy-efficiency-data-framework-energy-statistics-2006-12

1.3 Approach

An approach was designed to gather information on energy use in premises using
telephone surveys of approximately 25 minutes and a limited number of site surveys. Each
survey record may represent a premises comprising an entire building or a premises within
a larger building.

The findings in this report are based on all of the data collected through 3,690 telephone
surveys and 214 site surveys in 20147 15.

The records include data on energy usage by different activities, information on the
building itself (fabric, age, servicing, etc.) and the occupier6 s or gani sati on.

The approach is summarised in Figure 1.1.°

° The paragraph numbers below relate to box numbers in the flow chart.



Figure 1.1: Methodology flowchart (boxes represent activities that correspond to the
approach description above, and ovals represent outputs)
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1. Scope definition: BEES started by breaking down the England and Wales non-
domestic building stock population into different sub-sectors according to the
purpose(s) of each premises (school, hospital, office, shop, hotel, factory, etc.).
The survey covers the energy use of building sectors covering around 90 per cent
of the total floor area of non-domestic buildings in England and Wales. Some
sectors were excluded because they represented a tiny fraction of total energy
use: for example buildings in the transport sector (e.g. bus & train stations). Other
sectors chose not to take part in the survey including financial services (normally
included in the retail sector) and dedicated data centres (normally included in the
office sector)'°. In addition, industrial processes were excluded from the scope of
the survey, but industrial building services (e.g. heating, cooling and lighting) were
included™. For reporting and study management, the sub-sectors were grouped
into 10 sectors based on the granular data for 38 consolidated sub-sectors*?.

2. Sample design - BEES has been sampled and grossed primarily based on data
from the Non-domestic National Energy Efficiency Data-framework (ND-NEED).
This dataset usesthe VOAG6 s pr o p e r tThis givestaibaseyrecord of t
address, floor area, premises type, and energy use®. Where a sector was out of
scope of the VOA database, alternative data sources were used. Using the
Experian references in ND-NEED it was possible to add a contact telephone
number. Analysis shows that the coverage of BEES includes 89 per cent of
building floor area in England & Wales. The number of telephone surveys per sub-
sector was determined based on its overall size, with a minimum of 50 surveys
sought where possible. Overall 1 per cent of floor area has been surveyed for the
sub-sectors in scope.

3. Data collection - A sub-sector tailored telephone survey, supplemented with data
from more detailed site surveys in a subset of cases, was used to gather the
information required to model the energy end uses within these buildings.

The telephone survey (3a) involved a single interview of around 25 minutes. It
gathered basic information on the building, its servicing and usage. It also included
sub-sector specific key questions to gather further data on the most significant

1% The following sub-sectors were not considered de minimis but did not form part of the BEES research due to data

access difficulties: Agricultural buildings/horticultural glasshouses, Bank/ insurance/ building society branches, Data

centres, Post Office sorting centres. In addition,t her e ar e s ome 1 6s6ctor§ dach ohnhiochirepreserda s u b
tiny percentage (less than 0.5%) of the population.

“"To avoid overl a p with t he rdyasphyrinduste,the écepe of BEES excludéd the energy e n e
used by industrial processes in industrial premises and all energy use on very large industrial sites such as steel and

chemical works. Ministry of Defence premises associated with national security were also excluded.

2 The BEES modelling was based on 48 sub-sectors. These were consolidated to 38 sub-sectors for reporting purposes.

'3 The BEES sector and sub-sector classifications are based on a bespoke classification developed from VOA data of

Special Category Code (SCAT) and Property Description.

11



energy end uses. These questions were designed with input from expert
interviewers and if necessary, trial site surveys at the design stage of the research
programme. The survey was conducted with the person responsible for energy
management, building management or another suitable manager.

A subset of 214 site surveys (3b) was undertaken on premises chosen from the
telephone survey sample. The candidates were selected based on a range of
characteristics such as energy intensity, location and floor area size. The site
surveys gathered detailed information on the energy end use consumption,
activities (extent and intensity), abatement potential and the barriers and enablers
to implementing energy efficiency measures in the building. The outputs were
used to test and moderate the energy use and abatement models (see step 5 for a
description of these models). Data collected on site was also used to verify and, if
necessary, correct and overwrite findings from the initial telephone survey. The
data on barriers and enablers of energy efficiency was collected via 126 semi-
structured face to face interviews.

As part of each site survey, respondents took part in a semi-structured interview to
identify factors affecting their ability to implement energy efficiency measures on
site. The target respondent was the individual accompanying the site surveyor,
although in some cases it was necessary to contact and include other staff
members based off site.

There were three parts to the interview process. The first reviewed the barriers to
implementing energy efficiency measures. The respondent was presented with

three potential energy efficiency measures identified on site and asked to name

any factors impacting their ability to implement them, past or present. The second

part of the interview focussed on the energy management practises conducted on

site. This consisted of a structured interview of 15 questions. The third part of the
interview considered the potenti al 6enabl ¢
better implement energy efficiency measures on site. These were also classified

according to type and the likelihood of implementation.

In certain sectors or sub-sectors, limited engagement by respondents resulted in
an insufficient sample size for telephone surveys or site surveys via the standard
method (3c). Where this occurred alternative methods were used, which are
described in more detail in the technical annex and individual sector reports.
These alternative methods ranged from using data from existing research
programmes, specially arranged site surveys on a given sub-sector through to the
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adoption of mystery shoppers™* to gather data on observable energy

characteristics. An alternative method was used to gather data on 317 records (9

percentf (see OAppendi x B: Met hodn&,hailn eenagcehs
relevant sector report).

4. Data cleansing - Prior to modelling, the data was cleansed firstly through record
exclusion. Records were screened for outliers, then they were reviewed for quality.
The outlier analysis was based on typical operating metrics, such as person
density (the number of square metres per person in a building). Where extreme
values were identified the record would be removed. The quality analysis identified
the proportion of questions fdond whmaeawd no
responses). The number of &éddondét knowbd r es
record across the full question set including sub-groups of questions critical to the
generation of energy predictions. Any records which failed to meet the minimum
dataqualt y t hreshol ds, measured by the ,percen
were excluded. Exclusion of these records was deemed necessary on the grounds
that a significant pwascoasiderad hdicatvdfofad dondt Kk
respondent who was less engaged in the interview or had a poor understanding of
their buildingdbs core services and equi p me

Across the non-domestic stock, a total of 4,179 telephone survey or equivalent
records were collected i following the record exclusion process a total of 3,690
records were retained for analysis.

Secondly, record amendment was conducted on the remaining data. The
remaining records were reviewed and in some cases data was amended to
overcome isolated yet important instances of @ o n 6 t 6 Thes@amendments
were applied to the telephone survey dataset. Where telephone survey records
containeda @ o n 6 t § tikemesponse was estimated on what was typical from
similar premises, or based on other question responses from that premises.

Where non-standard methods were used to collect telephone survey data, the
same data cleansing process was used. In certain cases however, such as when
data was collected through mystery shopper methods, the non-standard approach
resulted in a higher proportion of @ o n 6 woéokun-answered questions than in
the standard method. In these cases, a higher threshold for @ o n 6 t éwksrset,w
along with an increased level of assumptions or substitutions applied to the data.

 The mystery shopper methodology involved a site surveyor visiting a premises posing as a casual shopper to collect
basic information.
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5. Data processing i Two models were used to process the cleaned telephone
survey responses. The energy use model was used to estimate the energy use in
each premises, and the abatement model was used to estimate the cost and
abatement potential of different abatement measures if they were suitable to be
installed in that premises. These models are outlined below, with more details in
the technical annex. It should be noted that all processed outputs relate to the time
when the original data was collected™.

The energy use model (5a) used an energy calculatortoest i mat e a pr emi s
energy consumption, split by end use and fuel type. The cleaned telephone survey
responses were interpreted to set different values for related parameters in the
energy use model for each energy end use. This moderation was influenced by
prior knowledge of the sub-sector, interviews with sub-sector experts and findings
from the site surveys. The energy use model for heating and cooling did not take
dynamic effects (e.g. internal or solar gains) into account. It was also blind to
building geometry, given the limitations of a telephone survey to capture robust
data about building form and fabric. The uncertainties created by these
approximations were quantified as acceptable through a peer review exercise of
the energy use model in which results were compared with those from a model
using full dynamic simulation.®

The energy model was not intended to be capable of predicting accurately the
energy end use breakdown or even the total energy use of each record, given the
known limitations of the model and the insufficiency and potential unreliability of
the data available from the telephone survey. However, the model is considered
capable of producing a plausible energy prediction for each premises record,
justified by the survey responses. Furthermore, the model was calibrated at the
aggregate level for each sub-sector. This meant that over or under predictions at
individual premises level can be considered to balance themselves out, so that it is
believed that the overall energy end use predictions for each sub-sector are
reasonable. The energy model calibration process was applied at the sub-sector
level and focused on the aggregated totals for the annual use of electricity and gas
for all the premises which had matched energy supply data: each sub-sector
model was adjusted, in ways suggested by the evidence of the site surveys, to
achieve reasonabl e consistency between t he
the aggregated meter data for annual gas and electricity use at these premises.

!* Data collection for the Building Energy Efficiency Survey in its entirety occurred over 18 months from mid-2014 to late

2015.

16 Business, Energy and Industrial Strategy (2016). Peer review of the Building Energy Efficiency Survey energy use
model.
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The abatement model (5b) used the cleaned telephone survey data and a set of
relatively simplistic measure applicability rules to assess whether or not different
abatement measures were applicable to a particular premises. The effect of
applicable measures was estimated by changing relevant parameters in the
energy calculator and recalculating the energy consumption of the premises.

6. Weighting i All the data generated was weighted upwards to represent the sub-
sector population. Individual weighting factors were calculated for each premises
based on the estimated prevalence of premises of that floor area in the overall
population. The overall sector population statistics were compiled from a range of
published sources and have been collated in a population table. This table can be
found in the technical annex.

All estimates shown in the reports are point estimates and subject to uncertainty as they
are based on survey findings. Confidence intervals are shown in Appendix A and sector
reports at sub-sector level for energy intensity for electrical and non-electrical uses.

1.4 Challenges faced during research

Across each stage of the study, the main challenges and limitations, are viewed by the
research team to have been:

1 Method Design: Information requested in the telephone survey had to take a form that
respondents could answer immediately without having to refer to documentation. As a
consequence, the telephone survey was not suited to asking for detailed accurate
numerical data or complex technical detail so a simpler, multiple choice question format
was used which allowed us to determine the most appropriate inputs for subsequent
modelling activities.

It is worth noting that prior to commencing BEES a pilot of a variety of data collection
methods was conducted in the retail sector.’” This pilot study concluded that the use of
telephone surveys was the most appropriate approach to deliver economically the size
of sample that was being targeted. The BEES telephone survey was also extensively
piloted in the first six months of the programme, testing a variety of options. This
included trialling a range of different question options with varying technical complexity
and length as well as the use of altenative forms of data collection, such as online

Y BEIS 2013, BEIS Non-domestic building energy use project phase I, Pilot study of the food and mixed retail sector
available at https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/207319/DECC Non_-
domestic_building_energy use_project phase_|.pdf
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surveys. The team also tailored sections of the telephone survey to sub-sectors, and
worked with sub-sector experts, to ensure that key energy characteristics were explored
and that questions were suitably designed.

Sampling: In some cases the sample population for a sub-sector was low. This would
mainly be because the overall population for that sub-sector was low across England
and Wales. Where this was the case the team would aim to achieve 30 completed
telephone survey records but this would not always be possible based on standard non-
response rates. This increases the risk of sampling bias in these sub-sectors.

There were a number of sub-sectors where the VOA only held partial or no data for
sample design. Where sub-sectors were incomplete on the VOA often it was due to the
method of valuation not being floor area. For these sub-sectors the sample design could
not use floor area as a sample quota.

Other sub-sectors were not included in VOA at all, such as prisons and military
premises. In these instances alternative sample databases were used with certain
compromises such as incomplete information on floor area or sample population
numbers relative to the overall population, and in some instances known biases, such
as being restricted to premises above certain floor area thresholds.

Due to limitations on how the source datasets could be split for sampling, certain sub-
sectors included a very diverse range of activities and energy characteristics. Ensuring
the sample design captured the heterogeneity of a given sub-sector could only be
managed using simple design quotas based on ensuring ranges in company size,
premises energy intensity and premises floor area were met.

Finally, Gross Internal Area (GIA) was used as the primary basis for describing the
non-domestic stock. Within the VOA and other datasets used for sampling purposes,
other measurement conventions such as Sales Floor Area or Net Lettable Area are
used. There are also cases where VOA premise floor areas included outdoor spaces, or
had applied unusual exclusions (e.g. squash courts were not included in floor areas).
This introduced complexity in ensuring the sample design quotas were based on a
correct understanding of the premises floor areas.

The research team were advised by a team from University College London (UCL), who
have worked with the VOA data extensively, on how best to overcome these issues.
They were able to help identify those sub-sectors most affected by a high diversity of
building types, for example, to inform our sample design. They also provided statistics
on the proportion of land associated with VOA record types to allow us to assess the
sub-sectors most affected by the issue and determine how the sample design and
subsequent data analysis should be adapated accordingly.
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1 Data collection: The use of a telephone survey approach may have introduced some
bias into the results. To address the issues, the telephone surveyors used for the
research were highly experienced and the same core team were used throughout the
programme. This improved the likelihood of achieving responses from a wider range of
respondents, as experienced interviewers were more familiar with the telephone survey
script and the study objectives and explaining these to potential respondents.

The site survey time allowance was set based on the size and complexity of premises.
Premises ranged from very small cafés to very large industrial and storage buildings of
over 50,000m?. In large premises, in particular, the site surveyors would often rely on
documented estimation techniques to record data on how the premises operated.
Finally, when carrying out site surveys, the quality of data available onsite was highly
variable as was the capacity of site teams to provide support when escorting surveyors.
As a result, site surveys varied substantially in the extent of analysis that could be
undertaken, reducing in some cases the quality of the site survey reports signficiantly.

To improve efficiency and consistency while on site, the team used a site surveying tool.
This facilitated rapid building energy use and abatement calculation and semi-
automated the write-up of audit reports.

Barrier interviews could only be conducted with premises that had had a site visit.
Furthermore, in some cases where one organisation provided a number of site surveys
only one interview would be undertaken for the set of site surveys. This meant that
findings were restricted to a small sample size of 126 records. The time for the interview
on barriers was also restricted to one hour.

All the site surveyors were briefed on the research objectives of BEES and trained in
social research techniques to improve the way in which they handled these interviews
and the quality of the information they recorded.

1 Data processing: Energy use model - In order to process the telephone survey data
collected in the BEES study, the energy model involved a number of simplifications and
assumptions. For a number of end uses, such as catering, medical equipment and ICT
consumption the modelling parameters were highly simplified.

i Data processing: Abatement model - A key challenge for the abatement modelling
task was a limitation in the robustness of pre-existing data on the costs and
effectiveness of abatement measures. The cost of implementing abatement measures
is often dependent on the size of the project and the characteristics of the site where the
measure is being applied (economies of scale can be achieved in larger buildings for
certain measures). In order to account for this, cost/capacity curves and minimum costs
were used in the abatement model for certain measures. In the absence of any
alternative methods, a measure cost would be calculated using a payback methodology
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where indicative costs are calculated using typical paybacks and applying these to the
savings achieved.

1.5 Non-standard approaches used in the BEES study

While every effort was made in order to maximise the applicability of the standard method
to all sub-sectors in the study, challenges were encountered during the research which

required the development of non-standard approaches in order to deliver the project
outcomes. Table 1.1 lists the non-standard approaches used and to which stage of the
study they were applied in different sectors.

Table 1.1: Non-standard sector approaches

Sectors affected

-9
> b:
Stage of Non-standard approach 2 = 5 2 T 2
study w 8 & o = 09 . 59
o c = O 2 ©
T &£ 838 S5 § sEz=5¢
x O I £ 6 I WWPRZSOT
Telephone survey recruitment
Data o . " C s
. via direct contact with 0 0 0 0 O
collection o
respondent organisations
Estimation of floor area
Data : . « «
. obtained during telephone 0 0
collection
survey
Mystery shoppers were used
Data for data collection to capture 5
collection  data on observable energy
characteristics
Site survey recruitment
Data : . - R .
. through direct contact with 0 0 O 0O 0 0 o
collection o
respondent organisations
Site survey recruitment from
Data . .
. outside telephone survey 0
collection
sample
Samolin Use of non-NEED datasets 5 5 5 6 &
PING \which were subject to bias
Energy Simplified modelling approach . . . « «
: 0 o6 0 0 0
Modelling  to key end uses
Restricted calibration process
Energy . L%« N
: due to a lack of extensive 0 0 O 0 O
modelling

matched energy data
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Sectors affected

- P
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@ o (%2 © = o =.° @ o3
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Design /
data Estimation of input data for - - - S
. . 0 o} 0 0 0 O
collection/ energy modelling
modelling
Industrial barrier interviews
Site were not as applicable
because the building related o]
surveys

consumption is often minimal
compared to the process load

Further detail on each of the non-standard methods or methodological issues encountered
are presented in the technical annex.
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2 Non-domestic stock

The Building Energy Efficiency Survey (BEES) reports on the non-domestic building stock
for England and Wales. Within this overall scope the stock was split into 10 sectors. These
were in turn made up of 38 sub-sectors, each of which was analysed separately.

This section provides a list of sub-sectors in each of the 10 sectors. It then sets out the key
characteristics of the non-domestic stock in terms of the number of premises and floor
area it represents.

Table 2.1 shows the sub-sectors included in each of the sectors. For a full list of sub-
sector definitions please refer to Appendix D.

Table 2.1: Table of sector definitions

Sector Sub-sectors

Retail Hairdressers & beauty salons
Large food shops
Large non-food shops
Showrooms
Small shops
Retail warehouses

Office Private sector offices
Public sector offices

Hospitality Pubs
Hotels
Restaurants & takeaways
Cafes

Industrial Factories®®
Workshops

'8 As discussed in the Methods section, industrial premises such as factories and workshops were assessed only for
non-industrial process energy loads.
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Sector

Sub-sectors

Storage

Health

Cold stores

Large distribution warehouses
Stores

Warehouses

Health centres

Hospitals

Nursing homes

Education

Nurseries
Primary schools
Secondary schools

Higher education 7 teaching and research

Higher education i residential

Emergency services

Fire/ambulance stations
Law courts

Police stations

Prisons

Military

Military offices
Military storage
Military accommodation

Community, arts & leisure

Clubs & community centres
Places of worship

Museums, art galleries & libraries
Theatres, concert halls & cinemas
Leisure centres
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2.1 An overview of the non-domestic stock

The data in this report relates to a population of premises comprising the portion of the
whole non-domestic stock covered by BEES. The total floor area in this population is 784
million m? gross internal area (GIA). Prior to BEES, the most complete model of the overall
non-domestic building stock in England & Wales, CARB2'°, quantified the total floor area
as 1,036 million m? GIA. The 241 million m? difference between these values is caused
both by the known exclusions?® of some premises types from BEES and a general
updating in BEES of the CARB2 data with more recent information®*. Please refer to the
overarching technical annex for further information on the sources for these statistics.

The size of each sector and associated sub-sectors is set out in Figure 2.1, Figure 2.2 and
Figure 2.3 on the basis of their premises count, floor area® and energy consumption.

Figure 2.1 shows how the 4 largest sectors (storage, industrial, retail and offices) account
for 69 per cent of the total floor area.

19 https://www.ucl.ac.uk/enerqv-models/models/carbz

% The floor areaof allthesub-s ect or s or i ginally de e mé)thusdhdse thahdrappethausa8 ( 5 3

BEES progressed: Agrlcultural bqulngs/hortlcuIturaI glasshouses (24 million m ) Bank/ |nsurance/ building society
branches (4 million m ) Data centres (1 million m ) and Post Office sorting centres (2 million m )

! For example, CARB2 has the size of the military sub-sector as 84 million m?, whilst BEES counts only 11.5 million m?
based on evidence provided from the Ministry of Defence.

%2 Following analysis of the data on individual premises as part of BEES, the record results were weighted in order to
produce results representative of all non-domestic buildings in England and Wales in each sector.
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Non-domestic stock

Figure 2.1: Premises frequency by sub-sector for the non-domestic stock, 20141 15

Source: Population table
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Non-domestic stock

Figure 2.2: Floor area by sub-sector for the non-domestic stock, 2014i 15
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Figure 2.3: Energy consumption by sub-sector for the non-domestic stock, 20147 15

Source: Energy use model results by sub-sector, England and Wales
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Non-domestic stock

2.2 General characteristics of the non-domestic stock

The non-domestic stock in England and Wales comprises 1.83 million premises, of which
1.57 million were within the scope of BEES analysis. As shown in Figure 2.4, small
premises are the most common in terms of frequency in BEES: 92% of premises were
smaller than 1,000 m?.

Figure 2.4: Plot of cumulative premises frequency against premises floor area,
20147 15
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Source: Telephone survey or equivalent records for the sector, England and Wales

Figure 2.5 shows the distribution of premises sizes in each sector. Retail, offices, industrial
and hospitality premises tended to be smaller with median floor areas of 80 m?, 90 m?, 210
m? and 300 m? respectively. Military (1,200 m?), education (1,110 m?), community, arts &
leisure (400 m?), storage (310 m?) and health (280 m?) had larger median premises sizes.
The interquartile range of premises sizes (indicated by the two blue boxes of each series
in Figure 2.5) were largest in the military, education, and emergency service sectors
(3,020 m?, 1,640 m? and 1,400 m? respectively). In contrast the retail and office sectors
demonstrated the smallest distributions of premises sizes (90 m?, and 140 m?
respectively).
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Figure 2.5: Premises floor area size by sector, 20147 15
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Note: In box and whisker plots, the blue columns, when combined, indicate the range of floor areas covered
by the interquartile range of results (the middle 50 per cent of data points). The upper black bars extend to
the 90th percentile, capturing a further 15 per cent of the total number of data points. The lower black bars
span to the 10th percentile, also capturing 15 per cent of the total number of data points. Therefore within
each sector, 80 per cent of the total number of data points are displayed.

Source: Telephone survey or equivalent records for the sector, England and Wales

Even though there are generally far greater numbers of smaller premises, the proportion of
a sectorodos total floor area that exalsThis in sm
effect is shown in Table 2.2 which, for each sector, shows the per cent of the total
weighted premises floor area within BEES covered by each quartile of the population
ordered by size (the top quartile is split into two parts: 75-90 and 90-100 percentiles).
However, large premises dominated: 68 per cent of the overall floor area was in the largest
10 per cent of buildings.
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For example, in the retail sector, using the data from Figure 2.5 and Table 2.2 shows that
5 per cent of the total sector floor area is within premises in the lowest quartile (all retail
premises under circa 80 m?) and 14 per cent by half of all premises (those under 140 m?).
75 per cent of retail premises are under 500 m?, accounting for 27 per cent of total floor
area. The largest 10 per cent of premises (all those over 2,900 m?) accounts for 58 per
cent of the total retail sector floor area.

Hospitality is the sector where the total floor area is most dominated by small premises: in
this case, 90 per cent of all premises are under 700 m? and these account for 55 per cent
of the total sector floor area. Half of all premises in the community, arts & leisure sector
are under 800 m? but they account for only 19 per cent of total floor area.

50 per cent of premises in the offices sector are small (under 290 m?) and contribute only
9% of total floor area. The decile of largest office premises (those with a floor area over
4,200 m?) contribute almost two thirds of total floor area (64 per cent). The health sector is
particularly dominated by larger buildings, with the quartile of largest premises (all those
over 3,100 m?) forming 89 per cent of total floor area.

Table 2.2: Proportion of total sector floor area covered by each quartile of the
population ordered by size (the top quatrtile is split into two parts: 75-90 and 90-100
percentiles), 20147 15

Quartiles and decile ranges of premises count in floor
area order

Sector (percentage of floor area in each banding) %
0-24% 25-49% 50-74% 75-89% 90 -100%
Retail 5 9 13 15 58
Offices 3 6 11 16 64
Hospitality 4 12 22 17 45
Industrial 2 5 10 12 71
Storage 2 5 14 14 65
Health 1 2 8 16 73
Education 4 10 19 22 45
Emergency Services 2 8 22 26 42
Military 2 10 21 67
Community, arts & leisure 7 12 19 20 42
All sectors 2 5 10 15 68

Source: Telephone survey or equivalent records for the sector, England and Wales

% The military floor area in the top decile cannot be provided because it is disclosive, the floor area for the upper quartile
as a whole is therefore presented for this sector.
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2.3 Summary statistics for the non-domestic stock

A number of standard characteristics for the non-domestic stock are set out by sector in
Figure 2.6 to Figure 2.11 and Table 2.3; from premises and organisation size through to
operating hours and premises tenure. The distributions of these characteristics are based
on weighted floor area, and are accompanied by commentary on the most significant
attributes.

Figure 2.6 shows the distribution of organisation size for each sector on a floor area basis.
Organisation size was self-reported by respondents, so may not match with approaches to
defining organisation size found in other studies. Overall, within BEES, the floor area for
premises occupied by SMEs and large organisations is fairly similar (44 per cent and 48
per cent, respectively). Hospitality and industrial premises tended to be more occupied by
SMEs (68 per cent and 63 per cent respectively of total floor area). In contrast, military
(100 per cent), emergency services (88 per cent), health (83 per cent) and education
premises (65 per cent) were all occupied predominantly by large organisations. Retail and
offices were reasonably equally split whilst community, arts & leisure had a substantial
number of premises where organisation size was not asked.

Figure 2.6: Distribution of floor area by organisation size and sector, 20141 15

Education -------

Emergency Services
Military
Community, arts and leisure

All sectors

0% 10% 20%  30%  40% 50% 60% 70% 80%  90%  100%
Percentage of total floor area

u | arge = SME = Don't know Not asked

Source: Telephone survey or equivalent records for the sector, England and Wales
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Figure 2.7 shows the distribution of tenure for each sector on a floor area basis. Overall,
58 per cent of the non-domestic stock was owner occupied. In a number of sectors,
especially those associated with the public sector, owner occupancy was highly prevalent:
military, emergency services, education, community, arts and leisure and health had
owner occupancy respectively at 93 per cent, 93 per cent, 84 per cent, 84 per cent and 74
per cent of floor area. Industrial premises also had high owner occupancy at 59 per cent of
floor area. In offices, hospitality and storage it was more common to rent, with owner
occupancy being circa 48 per cent of floor area for each of the sectors. This also may be
the case for retail, although there was a large proportion not asked for this sector (23 per
cent).

Figure 2.7: Distribution of floor area by tenure and sector, 20147 15
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Figure 2.8 shows the distribution of energy management ambition® across sectors on a

floor area basis. Overall the majority of premises had either active (50 per cent) or passive

energy management ambitions (41 per cent) with only a very small number of premises

having no energy management policies in place (7 per cent). Emergency services, military,
health and hospitality were most likely to have active energy management policies in place
at 78 per cent, 63 per cent, 63 per cent and 62 per cent respectively. Somewhat
surprisingly, the sector with the highest proportion of no energy management ambition was
industrial with 10 per cent, which could be associated with the large number of small
workshops where the focus on energy management may be limited.

Figure 2.8 Distribution of floor area by energy management ambition and sector, 2014
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The ability of owners or occupiers to implement abatement opportunities, and the success
of doing so, is strongly affected by the availability of any energy management resource,
either as a presence in the premises itself or, for organisations occupying a portfolio of
premises, through a centralised energy management function. Figure 2.9 shows the
distribution of floor area by sector and overall, according to the level of on energy
management resource (on site or remote). Premises occupied or owned by organisations
with more energy management resource would be expected to be more able to implement
energy efficiency measures and therefore realise greater abatement potential.

Overall, just over half (53 per cent) of the total floor area was found within premises
without active, professional energy management capability (those who responded with

O6managed by someone who is not a full ti me

en

or energy championdé or Ono energy managementd

of floor area in premises with specialist energy management included the military (93 per
cent of total floor area), emergency services (75 per cent), health (67 per cent) and
education (66 per cent). In contrast, the capability for energy management in the
community arts & leisure, hospitality and office sectors was lower, with only 31 per cent,
35 per cent and 38 per cent respectively of floor area in sites with access to professional
energy managers. The reason why these sectors have lower coverage in terms of
specialised energy management resource may be due to a high propotion of SMEs
occupying premises which are not that complex from an energy management perspective.
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Figure 2.9: Energy management resource by sector, 20147 15
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Source: Telephone survey or equivalent records for the sector, England and Wales
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Figure 2.10 shows the distribution of premises by building age for each sector. The
distribution is based on the floor areas for each premises record. The plot shows that the
hospitality, community, arts & leisure and retail sectors featured a greater proportion of
older buildings, which can be associated with the potential for energy efficiency savings. In
these sectors, 60 per cent, 49 per cent and 33 per cent respectively of floor area was in
premises constructed before 1940. In contrast, 42 per cent floor area in military premises,
38 per cent in offices and 36 per cent in storage premises was in premises constructed
after 1991.
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Figure 2.10: Percentage distribution of floor area by sector and premises age,
2014i 15
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In addition to premises age, a key determinant of energy use and abatement potential is
the amount of time a building is being used. Figure 2.11 shows the distribution of premises
by the number of peak occupancy hours per day for each sector.

The chart shows variation in the usage patterns of premises within sectors. In the health,
hospitality and emergency services sectors there was a greater proportion of premises
operating in excess of 20 hours per day (66, 43 and 21 per cent of floor area respectively).
In premises which are occupied for longer, energy efficiency measures would be expected
to have shorter payback periods, as energy savings are realised more quickly. In contrast,
the education, office and community, arts & leisure sectors contained premises with
shorter hours of use i 74, 64 and 58 per cent of floor area in these sectors were within
premises operating with peak occupancy hours of fewer than 8 hours per day.
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Figure 2.11: Percentage of floor area by number of peak occupancy hours per day
and sector, 20147 15
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Source: Telephone survey or equivalent records for the sector, England and Wales
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Non-domestic stock

Table 2.3: Range of building and premises characteristics by sector and percentage of floor area, 20141 15 Column

percentages
Non-domestic stock sector
Emergency Community, All
Retail Offices  Hospitality Industrial  Storage Health Education Services Military arts & leisure sectors
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Organisation size
Micro (0-9) 39 15 33 20 11 - 1 - - 8 16
Small (10-49) 12 19 22 22 18 - 10 4 - 4 15
Medium (50-249) 5 13 14 22 16 - 20 7 - 2 13
Large (250+) 43 52 31 36 56 83 65 88 100 2 48
Dondt knc 1 2 1 - 1 - - 1 - - 1
Not Asked - - - - - 17 3 - - 84 8
Total floor area
(m?)
Less than 50 4 3 1 - - - - - - - 1
50-99 14 7 2 2 1 - - 2 - - 4
100-249 23 14 10 7 4 2 1 1 1 6 9
250-499 9 10 35 11 7 3 4 4 1 19 10
500-999 9 14 19 10 14 6 6 9 5 23 12
1,000-4,999 24 34 11 16 27 20 46 62 42 36 27
5,000-9,999 12 14 13 3 7 17 22 10 32 3 10
10,000 or more 5 4 9 51 40 52 22 12 19 12 27
Dondt knec 4 3 1 - - - - - - - 1
Tenure
Owned 32 48 48 59 48 74 84 93 93 84 58
Leased 45 52 52 41 46 26 15 7 6 15 38
Not asked 23 - - - 6 - 1 - 1 1 5



Table 2.3 continued

Non-domestic stock sector

Community,
Emergency arts & All
Retail Offices Hospitality Industrial Storage Health Education Services Military leisure  sectors
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Energy
management
ambition?
Active 35 54 63 41 45 63 44 78 63 43 46
Passive 38 40 34 49 48 34 49 22 37 51 44
None 9 6 3 10 8 3 8 - - 6 7
Do not know
Not asked 18 - - - - - - - - - 3
Age of building
Pre-1900 22 17 53 2 3 6 14 11 0 46 14
1900-1939 15 10 7 4 5 9 12 1 23 10 8
1940-1985 16 19 5 55 35 39 40 36 34 25 33
1986-1990 3 9 2 8 11 24 4 22 1 2 8
1991-2006 11 32 25 14 26 19 15 26 41 10 20
2007 or later 10 6 4 4 7 3 14 4 1 2 6
Donét K n 15 8 5 12 13 1 1 - 1 5 9
Not asked 8 - - - - - - - - 1
BHActived rel at es itnod irceastpeodn dtehnatts twhheoy fAacti vely seek new ways to reduce ettydda gy useo; OPas
reduce energy use where possible, but itds not a priordansi,derNed ewa yrse |tad erse d wc g eerpeornglye nu
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Table 2.3 continued

Non-domestic stock sector

Community,
Emergency arts & All
Retail Offices Hospitality Industrial Storage Health Education Services Military leisure sectors
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Premises
relationship to
building
Whole building 66 76 80 73 78 67 69 70 61 92 74
Part of building 33 21 20 9 8 2 0 1 1 7 15
Multiple 1 3 : 17 14 31 31 20 38 1 9
buildings
Peak operating
hours®®
8 orless 36 64 9 22 37 4 80 30 32 61 40
9-15 59 34 43 43 46 28 19 32 58 23 40
16-23 2 1 5 7 10 1 - 14 2 5 5
24 1 - 42 28 5 66 - 21 - - 14
Donét kn 2 1 1 - 1 1 - 3 8 11 2

% Respondents in mostsub-s e ct or s

staff present)?0 See sector reports for not standard uses of this question.

w éHovemany hdues th a fypical working day is the premises reasonably fully occupied by your employees (at least 50% of
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Table 2.3 continued

Non-domestic stock sector

Community,

Emergency arts & All
Retail Offices Hospitality Industrial Storage Health Education Services Military leisure sectors
(%) (%) (%) (%) (%) (%) (%) %) (%) (%) (%)

Opening

hours?®’

8 orless 26 18 3 14 23 1 8 3 20 38 17
9-15 58 75 36 43 50 16 78 10 47 34 51
16-23 5 6 15 8 7 6 5 3 4 16 7
24 10 1 45 35 19 77 9 81 21 2 22
Dondt K n 2 1 1 - 1 1 - 3 8 11 2
Unweighted base 1,033 637 272 475 398 166 165 129 64 351 3,690

Source: Telephone survey or equivalent records for the sector, England and Wales

" This was defined as the total number of hours that the premises were at least partially occupied by staff (when at least 20 per cent of the maximum number of staff - on a
typical working day - were present).
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Non-domestic stock

2.4 Type and condition of building services equipment

Most buildings were heated using gas boilers. Figure 2.12 shows the distribution of total floor

areaby the energy type of each pr eNaturglgasiduseddao n he
heat 63 per cent of premises area. In contrast, 57 per cent of premises in the retail sector and

35 per cent of premises in offices used electricity as the main heating fuel. The military sector

had 29 per cent of premises provided with heat from district heating systems.

Figure 2.12: Percentage of floor area by sector and heating fuel, 201471 15
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Source: Telephone survey or equivalent records for the sector, England and Wales

41



A large proportion of space heating across the stock is produced by gas boilers. Replacement
of gas boilers can be a relatively simple energy reduction measure to achieve, where
recommended. It is therefore important to know the age distribution of gas boiler plant used for
space heating across the non-domestic stock (Figure 2.3)*. The chart shows that premises in
the community, arts & leisure sector, health sector and emergency services sector had the
greatest proportion of older heating plant, with 39 per cent, 38 per cent and 32 per cent of floor
area respectively in premises with boilers over 15 years old. In contrast, the sectors with the
greatest proportion of floor area in premises with boilers less than 7 years old were hospitality
(48 per cent of total) and education (47 per cent of total) and military (36 per cent of total).

Figure 2.13: Percentage of floor area by sector and age of heating boiler, 20147 15
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Source: Telephone survey or equivalent records for the sector, England and Wales

% The chart shows the age of heating boilers for those premises where the main heating fuel was natural gas, and where boilers were present.

42



Another key determinant of the energy use of a premises is whether it has mechanical services
to provide ventilation (fresh air) and cooling. Figure 2.4 shows the proportion of total area with
different degrees of mechanical servicing. 53 per cent of the floor area was found in premises
with natural ventilation, 22 per cent with a mix of natural and mechanical and 18 per cent with
full mechanical ventilation from a central system. Sectors which showed a different distribution
to this general pattern included the retail and office sectors, in which 36 per cent and 27 per of
the floor area respectively was in premises ventilated via a central system. The education
sector, the military sector and the emergency services sector displayed the lowest levels of
mechanical ventilation, with 72 per cent, 67 per cent and 64 per cent of floor area in premises
with ventilation mainly by openable windows.

Figure 2.14: Percentage of floor area by sector and ventilation type, 2014i 15

Source: Telephone survey or equivalent records for the sector, England and Wales
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