


Canada Mortgage and Housing Corporation, the 
Federal Government's housing agency, is 
responsible for administering the National 
Housing Act. 

This legislation is designed to aid in the 
improvement of housing and living conditions 
in Canada. As a result, the Corporation has 
interests in all aspects of housing and urban 
growth and development. 

Under Part V of this Act, the Government of 
Canada provides funds to CMHC to conduct 
research into the social, economic and technical 
aspects of housing and related fields, and to 
undertake the publishing and distribution of the 
results of this research. CMHC therefore has a 
statutory responsibility to make widely 
available, information which may be useful in 
the improvement of housing and living 
conditions. 

This publication is one of the many items of 
information published by CMHC with the 
assistance of federal funds. 

CMHCmaking 
Canada a better 

place to live 



COMMUNITY ENERGY 
AUDIT GUIDELINES 

by 

GEORGE MATHESON 
PAUL ROBILLARD 

Middleton Associates 

October 1982 

Prepared for 
The Technical Research Division 
Canada Mortgage and Housing Corporation 

CMHC Project Manager: Janet Kiff-Macaluso 

Price: $4.50 

This project was funded by CMHC but the 
views expressed are the personal views of the 
authors and no responsibility for them should 
be attributed to the Corporation. 

1+ Canada Mortgage 
and Housing Corporation 

Honourable Romeo LeBlanc 
Minister 

Societe canadienne 
d'hypotheques et de logement 



©Canada Mortgage and Housing Corporation, 
1982 

ISBN 0-660-51846-5 
Cat. No. NH15-30/1982 

Printed in Canada 



CONTENTS 

PREFACE ...................... 1 

INTRODUCTION.. .. .. .. .. .. .. .. . 3 

CHAPTER 5 - THE USE OF 
COMMUNITY ENERGY AUDITS 38 

APPENDIX I - AUDIT METHOD 
FROM BRAMPTON ENERGY PROFILE 

CHAPTER 1 - THE COMMUNITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 41 
ENERGY AUDIT 

What is a Community Energy Audit? ...... 5 
What is Municipal Energy Management? ... 5 
Why and How Should Municipalities Get 

Involved? . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
What is the Role of the Audit? ............ 6 
Who Should Do an Audit? ................ 8 
What is Involved in a Community Energy 

Audit?............................... 8 

CHAPTER 2 - WHAT OUTPUT DATA 
IS REQUIRED? 

Working Principles . . . . . . . . . . . . . . . . . . . . . .. 9 
The Types of Output . . . . . . . . . . . . . . . . . . . .. 9 
The Nature of the Output -

Some Specifics ....................... 11 

CHAPTER 3 - COMMUNITY 
ENERGY AUDITING METHODS 

Two Basic Approaches . . . . . . . . . . . . . . . . . .. 17 
The Published Methods .................. 30 
Choosing a Method . . . . . . . . . . . . . . . . . . . . .. 35 

CHAPTER 4 - COLLECTION OF 
INPUT DATA .................... 37 

ANNOTATED 
BIBLIOGRAPHY . .. . . .. . .. . . .. ... 43 

Figures 

Figure 1. The Basic Stages in the 
Development and 
Implementation of a 
Municipal Energy 
Management Program 7 

Figure 2. Sample Categorization of 
Community Energy Data .... 10 

Figure 3. Community Energy Data 
Generated by an Energy 
Profile ..................... 13 

Figure 4. Alternative Aggregate of 
Community Energy Data 
Generated by an Energy 
Profile ..................... 14 

Figure 5. Energy Consumption by 
Fuel and by Sector for 
Brampton, Ontario .......... 15 



Figure 6. Overall Energy Use for 
Brampton, Ontario .. . . . . . . .. 16 

Figure 7. Top-Down and Bottom-Up 
Audits ..................... 18 

Tables 

Table 1. Subsectors for the Commercial! 
Institutional, Industrial, and 
Transportation Sectors ....... 12 

Table 2. Audit Data Sources for 
Top-Down Audit Techniques .. 20 

Table 3. Audit Data Sources for the 
Residential Sector ........... 21 

Table 4. Audit Data Sources for the 
Commercial!lnstitutional 
Sector ...................... 23 

Table 5. Audit Data Sources for the 
Industrial Sector . . . . . . . . . . . .. 25 

Table 6. Audit Data Sources for the 
Transportation Sector ........ 27 

Table 7. Community Energy Auditing: 
Some Canadian Experience .. 39 

Charts 

Chart 1. Top-Down Audits .............. 19 

Chart 2. Bottom-Up Audits . . . . . . . . . . . . .. 28 

Chart 3. Audit Method From County 
Energy Plan Guidebook . . . . .. 30 

Chart 4. Audit Method from The 
Planner's Energy Workbook .. 32 

Chart 5. Audit Method From 
Comprehensive Community 
Energy Planning ............ 33 



PREFACE 

Canada Mortgage and Housing Corporation is 
concerned to promote the efficient use of 
energy in housing and its related use in the 
community. In order to encourage more efficient 
energy utilization, the Corporation has spon­
sored a number of research initiatives into the 
modification of residential construction, the 
operation of residential heating systems, the 
development of district heating systems, and 
the conservation of energy by its inclusion in 
land use planning strategies. This publication 
presents the results of a research project con­
cerned with the use of energy at the community 
level. 

Community Energy Audit Guidelines is intended 
to be an introduction to the process and 
methods of community energy auditing. It 
describes the role of the audit, outlines the 
working principles, describes the major pub­
lished audit methods, and suggests sources for 
the data required to carry out an audit. An an­
notated bibliography is included for those who 
wish to follow up references made in the text 
and for those searching for more detailed and 
specific information. 
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This publication should be of primary interest to 
those who are, or could be, involved in the in­
itiation of a community energy audit; an audi­
ence which includes municipal officials, commu­
nity organizations, utilities, provincial and feder­
al officials, and consultants. 

Community energy auditing is a relatively new 
field and the Corporation hopes that this docu­
ment will serve as an introduction to the tech­
niques of auditing. The terminology in this field 
is not yet standardized, so this publication has 
carefully defined its terms, but it is important to 
realize that they are not in universal use. 

The manuscript was prepared by Middleton 
Associates for the Technical Research Division 
of the Corporation. A draft was reviewed by a 
number of municipal officials and conSUltants 
from across the country and the Corporation is 
grateful for their helpful contributions to refining 
the text. 



INTRODUCTION 

A community energy audit is an informative and 
quantitative description of energy supplies and 
demands within a community. Its general pur­
pose is to serve as a tool in the development, 
implementation, and monitoring of municipal 
energy management programs. 

The first step in the energy auditing process is 
to determine what output data are required. 
Because excessive effort applied to an audit 
can divert resources and attention away from 
actual energy saving measures, it is important 
to be selective when identifying data require­
ments. Generally, simple audits (energy pro­
files) will be most appropriate in the current 
Canadian context. These profiles identify ener­
gy consumption by sector of the community and 
by energy source, but do not normally empha­
size subsector, end use, or neighbourhood-level 
data. 

The second step is the selection of an audit 
method. Two basic approaches are available: 
the top-down audit and the bottom-up audit. 
The top-down audit disaggregates energy data 
relating to the whole community into their com­
ponent parts. The bottom-up audit aggregates 
energy data from each component of the com­
munity into data for the whole. Utilizing these 
two approaches, a number of specific methods 
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have been developed and published; the best 
documented of these methods are outlined in 
this publication. It is generally appropriate for a 
community to utilize selected portions of the 
various published techniques, rather than to 
adopt one or another outright. 

The third step in a community energy audit is 
the actual collection of input data. The types of 
data required are determined by the audit 
method to be used. For the sake of economy, 
secondary data collection from sources such as 
government agencies, energy suppliers, and 
municipal records is preferable to primary data 
collection from individual users of energy. 
Unfortunately, although the range of potential 
data sources is large, even the collection of 
secondary input data is often a significant prob­
lem. 

The final step in the auditing process is the 
actual calculation of community energy con­
sumption and flows, using the agreed-upon 
method and the available input data. 

In Canada, relatively few communities have, to 
date, actually undertaken energy audits. Never­
theless, there is some Canadian audit experi­
ence and this can be expected to grow signif­
icantly in the future. 



CHAPTER 1 

THE COMMUNITY 
ENERGY AUDIT 

What is a Community 
Energy Audit? 
A community energy audit is an informative and 
quantitative description of energy supplies and 
demands within a community. It is a statistical 
~:)Verview of local energy flows, addressing such 
Issues as: 

• how much energy is consumed? 
• where in the community is it consumed? 

who consumes it? 
• what is it used for? 
• which energy sources are relied upon? 

The community energy audit documents com­
munity-wide energy use patterns. The audit 
do~s not, by this definition, attempt to predict or 
project future energy demands or supplies. It 
looks at "what is", rather than at "what could 
be". 

There are four basic reasons for doing a com­
munity energy audit: 

1. !o sti~ulate action on energy problems by 
informing the general public, including 
municipal officials, about the community's 
use of energy; 

2. To provide data that can be used to identify 
priority areas for energy-related programs 
(including conservation action); 

3. To provide data that can help estimate the 
savings in energy and cost of proposed 
programs; and 

4. To provide data that can help monitor and 
evaluate implemented programs. 

A community energy audit can be a valuable 
tool in the development, implementation, and 
monitoring of programs for municipal energy 
management. It is a means to an end, not an 
end in itself. Its importance is derived from the 
importance of the process it supports: municipal 
energy management. 

What is Municipal Energy 
Management? 
There are definite opportunities for major sav­
ings of energy (and for the use of renewable 
energy resources) in all Canadian municipali­
ties. The term "municipal energy management" 
refers to the process of developing and 
implementing, at the municipal level, programs 
and actions that take advantage of these oppor­
tunities. This effort is not confined to municipal 
operations; it involves community-wide pro­
grams that foster the efficient use of energy 
resources. These programs could, for instance: 

a) Introduce bylaws for energy conservation 
zoning and solar access, and regulations 
for energy-conscious site development; 

b) Introduce energy as a major factor in the 
planning process; 



c) Relate to ongoing programs, such as the 
federal Residential Rehabilitation Assis­
tance Program, in ways that maximize the 
benefits of conservation; 

d) Encourage innovation concerning energy 
use in building design; 

e) Identify and provide assistance to groups in 
the community most vulnerable to increases 
in energy costs, such as fixed-income 
households; 

f) Promote public awareness of issues sur­
rounding energy and provide com­
prehensive services to assist the public's 
efforts in conservation; and 

g) Promote and demonstrate the use of 
renewable energy resources and remove 
barriers to their use. 

Why and How Should 
Municipalities Get 
Involved? 
There are several compelling reasons for 
municipalities to undertake such municipal en­
ergy management programs: 

1 . Municipal areas of jurisdiction, such as land 
use, local transportation systems, and in­
dustrial development, provide many oppor­
tunities for energy programs; 

2. Of all levels of government, municipalities 
are closest to the people they serve, which, 
in prinCiple, facilitates effective delivery of 
programs; 
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3. Conservation programs can enhance the lo­
cal economy by keeping energy dollars in 
the community (dollars that would otherwise 
be "exported" to purchase energy); 

4. Conservation programs reduce local vul­
nerability to supply disruptions; and 

5. Municipal energy management programs 
benefit the residents of a community by 
aiding and encouraging their personal 
conservation efforts. 

As a result, a growing number of municipalities 
are becoming involved in municipal energy 
management, and, for them, there are numer­
ous possible approaches. For instance, the 
process of program development could be 
based primarily upon public involvement, com­
mittees of experts, the work of municipal staff, 
or combinations of the three. In each case, 
however, the basic stages of the process will 
be similar (Figure 1). 

What is the Role of the 
Audit? 
The community energy audit acts as a tool in 
this process of municipal energy management. 
The data produced by the audit influence, and 
are influenced by: 

• the identification of program options 
• the selection of the preferred programs 
• program implementation, and 
• program evaluation. 

The reason for this multi-faceted role is straight­
forward - intelligent decision-making on ener­
gy must rely upon an understanding of a 



Identification of 
issues, goals, 
and objectives 

Identification of 
program 
options 

Selection of 
preferred 
programs 

Implementation 
of 
programs 

Evaluation 
of 
programs 
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Community 
energy 
audit 

Figure 1. The basic stages in the development 
and implementation of a municipal energy 
management program. 



community's energy supplies and demands. 
Otherwise, the management program cannot be 
assured that it is addressing the highest priority 
problems, taking full advantage of available 
opportunities, and taking full account of such 
criteria as community needs, cost-effectiveness, 
and social impact. 

A lack of data on community energy consump­
tion is one of the major barriers to effective pro­
grams for municipal energy management. Fur­
thermore, without credible data, it is difficult to 
make a persuasive case for the adoption of 
contentious, but legitimate, energy programs. 
The audit is an effective way to overcome these 
barriers. 

While the audit is an important tool in the proc­
ess of municipal energy management, alone, 
however, it is insufficient. An audit without 
associated action is of limited value. 

Who Should Do an Audit? 
Communities of any type can be audited: small 
or large, urban or rural, rapidly growing or 
stable. The level of effort applied to the audit 
and the complexity of the resulting data will, of 
course, vary from community to community. 
Nevertheless, energy opportunities exist every­
where, and a community energy audit can 
contribute to the exploitation of these varied 
opportunities. 

Audits can be initiated, and/or undertaken, by a 
wide range of organizations including municipal 
staff, community organizations, consulting firms, 
and university students. Regardless of what 
institutions are actually involved, the individuals 

8111 

doing the work will require some basic analyti­
cal and mathematical skills. However, since the 
various published methods (see Chapter 3) pro­
vide reasonably detailed "how-to" instructions, 
the auditors do not necessarily require high­
ly specialized experience with, or knowledge 
of, all aspects of the energy field. All that is 
required is a willingness to apply the necessary 
level of effort, as outlined here. 

What is Involved in a 
Community Energy Audit? 
The process of community energy auditing 
involves the collection and analysis of selected 
input data so as to produce data on community 
energy flows. The process involves four major 
steps: 

Step 1: Decide what output data are required 
(see Chapter 2); 

Step 2: Decide what method to use in order to 
generate this required output (see 
Chapter 3); 

Step 3: Collect the necessary input data (see 
Chapter 4); and 

Step 4: Use this input and the selected method 
to calculate the desired output data on 
community energy flows (see 
Chapter 3). 

These steps are closely interrelated. However, 
for the sake of clarity, they are discussed 
separately in this booklet. 



CHAPTER 2 

WHAT OUTPUT DATA 
IS REQUIRED? 

Working Principles 
It is essential to be selective when identifying a 
community's requirements for energy data. 
Excessive effort applied to an audit can divert 
resources and attention from actual measures 
for energy saving. An attempt to produce highly 
detailed information with absolute rigour is 
bound to produce extraneous information, to 
consume an unnecessarily large amount of time 
and money, and, in any event, to fail. The ener­
gy audit is a response to the problem of too 
little data, but it should not create the opposite 
problem of too much data. Instead, the char­
acter of the audit must be carefully matched to 
the explicit data needs of the community. 

This consideration, and the experiences of a 
significant number of communities that have un­
dertaken community energy audits, give rise to 
several working principles. These principles 
should be remembered during the process of 
determining output data needs: 

1 . The audit is best approached in stages, 
since the precise data requirements will 
not be absolutely clear at the outset. It is 
generally not useful to begin by attempting 
to generate all the data that might conceiv­
ably be required. It is more effective to 
generate data for an essential overview 
first, zeroing in on more detailed information 
as it is required. 

2. In a changing energy environment, the 
community energy audit will require 
updating over time. New energy programs, 
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prices, technologies, and problems, may, 
for instance, create needs for new data in 
the future. The more complex the initial 
audit, the more involved any updates are 
likely to be. 

3. Resources allocated to the audit should be 
balanced against the resources needed to 
carry out other elements of the community 
energy management process. This will en­
sure that the audit supports, rather than dis­
places, efforts in energy management. 
Thus, in a low budget situation, the require­
ments for output data should be restricted. 

Energy audits should not be confined to a por­
tion of a community's energy use. In fact, the 
initial scope of the audit should generally 
be broad, examining all energy-consuming 
sectors and attempting to identify their total en­
ergy consumption. This comprehensiveness is, 
in effect, an attempt to describe the "whole pic­
ture" without necessarily attempting (at least 
initially) to provide great detail or exacting preci­
sion in the description. A general understanding 
of the whole is essential for an integrated un­
derstanding of a community's energy problems, 
opportunities, and options. 

The Types of Output 
A community energy audit produces several 
specific types of output data which can be con­
veniently organized into five categories 
(Figure 2): 

• total community 
• major sectors 
• subsectors 
• end uses 
• energy sources. 
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In Figure 2, the residential sector is highlighted 
and divided into its subsectors. All sectors, sub­
sectors, and end uses can be subdivided sim­
ilarly. In Table 1 possible subsectors for the 
other major sectors are listed. Each subsector 
can be divided into end uses which can, in turn, 
be further subdivided into appropriate energy 
sources. In addition, some community energy 
audits also attempt to categorize energy use by 
season, by neighbourhood, or by some other 
factor. 

Taking account of all these possible sub­
divisions, several hundred pieces of data would 
be generated by an audit that attempted to "fill 
all the boxes". Such a comprehensive effort is 
sometimes called either a "Level 2" or a "Level 
3" audit, depending upon the degree of detail 
involved. Though the Level 3 audit is the more 
informative in terms of subsectoral, end use, 
and supply data, there is no clear dividing line 
between the two levels. 

In both cases, the difficulty of carrying out such 
detailed audits is substantial. Therefore, in 
keeping with the need for selectivity and the 
working principles already discussed, the 
information output of a simpler energy audit is 
presented in Figure 3. This basic audit is some­
times called a "Level 1" audit or, more com­
monly, an "energy profile". Such profiles typical­
ly involve just three categories of information: 

• total community 
• major sectors 
• energy sources. 

Subsectoral and end-use data are not included, 
except perhaps in selected areas (for instance, 
some end-use data might be generated for the 
residential sector, or the transportation sector 
might be broken down into subsectors). Thus, 
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the energy profile provides an overview of ener­
gy flows, plus limited specific detail. In the cur­
rent Canadian context, where the vast majority 
of communities have little or no experience with 
energy audits, energy profiles have most rele­
vance and should be undertaken first. 

The three basic categories of energy profile 
data (community, sector, and source) need not 
be aggregated only as shown in Figure 3. The 
data may also be aggregated to emphasize the 
community's energy sources rather than its en­
ergy uses (Figure 4). The difference is, es­
sentially, one of presentation - the basic data 
output remains unchanged. 

The Nature of the Output 
- Some Specifics 
Specific examples of the actual output data that 
can be generated by an energy profile are pre­
sented in summary form in Figures 5 and 6. 
The output need not be restricted to such very 
general data; nevertheless, such an overview is 
often, by virtue of its clarity, an effective and 
persuasive aid in the development and explana­
tion of energy programs. 

In clarifying the requirements for output data, a 
number of technical questions may arise. Three 
of these deserve special mention: 

1. The audit as described here is concerned 
principally with quantities of "secondary en­
ergy," i.e., energy as delivered to the con­
sumer. Any data referring to "primary ener­
gy" - energy as it is first produced at the 
wellhead, mine, or hydroelectric facility 
is not directly comparable. The difference 
between primary and secondary 



Table 1. 

Subsectors for the commercial/institutional, 
industrial, and transportation sectors 

Sectors 
Commercial/institutional 

Industrial 

Transportation 

1 If not treated as a separate sector. 
2 Insignificant in most municipalities. 

Note: Many other categorizations are possible. 

Subsectors 
Retail and services 
Wholesale 
Office 
Hotels/motels 
Hospitals 
Auditoriums, arenas, theatres 
Religious, social, cultural facilities 
Municipal operations 1 

Other 

Manufacturing 
food, kindred products 
textiles 
printing, publishing, 
fabricated metal products 

Mining 
Construction 
Ag ricu Itu re2 

Automobiles 
Trucks 
Buses 
Rail 
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Figure 4. Alternative aggregate of community energy data generated by an energy profile. 
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energy results mainly from production and 
transmission losses. The difference is most 
pronounced in thermal electric plants, 
where about two-thirds of the primary ener­
gy becomes waste heat. This distinction is 
most likely to be of importance in com­
munities with some sort of facility for energy 
production. 

2. When electrical generating facilities are 
located in a community, there exists the 
possibility of double accounting. Essentially 
fuels used in a power plant are, in part, 
simply converted to another commercial 
form of energy (electricity). Thus, from the 
pOint of view of the energy auditor, the fuel 

Natural gas 
49% 

Petroleum 
34% 

Brampton 
27.1 PJ 

in question is not really consumed; it is only 
transformed. 

3. Not all of the energy used by a community 
is consumed directly in the form of oil, gas, 
electricity, or other energy supplies. Goods 
and services imported from outside (food 
and manufactured products, for instance) 
often require considerable energy in their 
production and delivery. As these products 
are used by the community, their energy 
content is also, indirectly, consumed. 
Although such "indirect consumption" may 
be larger than direct energy use in many 
communities, it is almost impossible to 
measure and, thus, its use is generally 
ignored in community energy audits. 

Industrial 
38% 

Residential 
21% 

Transportation 
30% 

Brampton 
27.1 PJ 

3% PJ = petajoule = joule x 1015 

Figure 5. Energy consumption by fuel and by sector for Brampton, Ontario. (Adapted 
from Local Energy Action Study Team, Brampton Energy Profile, with permission.) 
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MAJOR 
FUEL 

SECTOR 

Petroleum 
9.3 PJ 

Transportation 
8.0 PJ 
Other fuels = 0.7 PJ 

Electricity Natural gas 
4.1 PJ 13.0 PJ 

Industrial Commercial Residential 
10.1 PJ 2.7 PJ 5.5 PJ 

PJ = Petajoule = joule x 1015 

Figure 6. Overall energy use for Brampton, Ontario. (Adapted from local Action Energy Study Team, 
Brampton Energy Profile, with permission.) 

16 Iii 



CHAPTER 3 

COMMUNITY ENERGY 
AUDITING METHODS 

Two Basic Approaches 
Although there are several published methods 
for the calculation of community energy flows, 
they are all variations of only two basic 
approaches: the "top-down" audit and the "bot­
tom-up" audit. Before considering the individual 
published methods, therefore, it is important to 
understand the approaches upon which they 
are based. 

The difference between these two types of au­
dit is, in essence, that the top-down audit dis­
aggregates energy data relating to the whole 
community into its component parts (Figure 
7A), whereas the bottom-up audit aggregates 
energy data from each component of the com­
munity into data for the whole (Figure 7B). 

Both the top-down and the bottom-up audits 
can, in principle, produce output data with any 
desired level of detail. Thus, regardless of 
whether a community is undertaking a simple 
energy profile or an elaborate Level 3 audit, 
either of the two basic approaches can theoreti­
cally be used. 

In practice, however, limitations to input data 
may restrict the full application of either of 
these techniques. Thus, most community ener­
gy audits and most of the published methods 
are not exclusively top-down or bottom-up in 
character. A given audit might, for instance, rely 
primarily on a bottom-up approach, but gaps in 
data might be filled using top-down techniques. 
Another audit might be essentially top-down in 
character, but might, nevertheless, utilize bot­
tom-up techniques to cross-check its data. The 
two approaches are quite distinct, but are not 
mutually exclusive. 

More detailed discussions of the characteristics 
of top-down and bottom-up audits are provided 
in Charts 1 and 2 respectively. 



A. Total energy use 
disaggregated into 
its component parts Total energy use 

I III 

llII~I;~2~ ~;riIIl 
B. Total energy use 

aggregated from 
its component parts Total energy use 

Figure 7. Top-down (A) and bottom-up (8) audits. 
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CHART 1 

TOP-DOWN AUDITS 

Basic Approach 
The top-down approach involves two basic steps: 

i) Determine total energy use for the entire 
community (generally by individual energy 
source). 

ii) Subdivide total energy use into various com­
munity components (for instance, different 
combinations of sectors, subsectors, and 
end-uses). 

Determining Total Energy 
Use 
Information on total energy use (by energy 
source) for a given community may be available 
from utilities and fuel suppliers (see Table 2). 
Comparable information is unlikely to be avail­
able from other sources. 

Subdividing Total Energy 
Demands 
Depending upon the level of detail required from 
the audit, it mayor may not be necessary to sub· 
divide the figures for total energy use into sector, 
subsector, and end-use categories. If it is desir­
able to do so, two possibilities exist: 

i) The utility or fuel supplier providing the data 
may be able to supply sudivided data. 

19111 

ii) If not, the aggregate data may be appor­
tioned among different sectors, subsectors 
and end-uses. 

This process of apportioning involves the estima­
tion of the percentage use attributable to each 
energy consuming component in the community. 
A number of assumptions can be used as the 
basis for this estimation. For instance: 

• the proportion of energy use that is applied to 
a given purpose can be assumed to be the 
same as in the national, provincial, or regional 
cases; or 

• the proportions can be assumed to be the 
same as in other comparable communities for 
which data are available. 

These assumptions must be made with great 
caution since, in fact, the use patterns for var­
ious fuels vary tremendously from place to place. 

The data required to apportion energy use on the 
basis of these assumptions (data on, for 
instance, provincial use patterns for a particular 
energy source) are available from a number 
of sources (see Tables 3 to 6). 

Commentary 
Top-down audits generally have the important 
advantage of requiring less work than bottom-up 
audits. In addition, they can produce accurate 
data, if energy suppliers are willing, and able, to 
release sales information. Top-down data cannot, 
however, be used to simulate the effects of 
various policy initiatives as easily as can bottom­
up data. 



Table 2. 

Audit data sources for top-down audit techniques 

Data source 
Fuel oil 
• Local fuel oil distributors 
• District sales representatives of large oil 

companies 

Electricity 
• Electric utility 

Natural gas 
• Local gas companies 

Gasoline 
• Major oil companies 
• Local gasoline retailers and/or retail 

associations 

Other (wood, coal, etc.) 
• Although these may be locally important en­

ergy sources, data are not, in most cases, 
readily available 
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Comments 
1. Independent dealers are often the most 

cooperative. 
2. Local distributors for parent company some­

times do not keep records. 
3. Confidentiality may be a problem. 

1. Most utilities publish Annual Reports and 
annual statistical reports. 

2. Service area may not correspond exactly 
with audit area. 

3. Billing classifications may not correspond to 
audit sectors (e.g., highrise apartments 
may be classified "commercial"). 

4. Sales data in dollars are of limited value 
due to complex rate structures. 

1 . Same as for electric utility above. 
2. Head office approval is often necessary 

prior to the release of information. 

1. Figures are generally not made available 
because of the competitive nature of busi­
ness. 

2. Data may be biased by gasoline purchased 
but not used in the community (and vice 
versa). 



Table 3. 

Audit data sources for the residential sector 

Type of data 
Housing Characteristics 

(type, floor space, age, thermal characteris­
tics, and number of dwelling units) 

Population 
(number of occupants, age distribution, and 
income levels) 
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Sources 
• Statistics Canada - census data 

• Local planning department 

• Tax assessor records 

• Local building permit and demolition records 

• Realtor associations 

• Energy, Mines and Resources Canada 

Enersave Program 
Buildings and Urban Systems Division, 

Conservation and Renewable 
Energy Branch 

• National Research Council of Canada, 
Division of Building Research 

• Canada Mortgage and Housing Corporation 
(CMHC) 

• Provincial Ministries of Housing/Energy 

• Statistics Canada - census data 



Table 3 (cont'd) 

Type of data 
Fuels Used, by End Use 

Energy Intensity Factors 

Sources 
• Statistics Canada 

Census data 
Standard Industrial Classification printouts 

• Energy, Mines and Resources Canada 

Enersave Program 
Buildings and Urban Systems Division, 

Conservation and Renewable 
Energy Branch 

• Comprehensive Community Energy Plann­
ing, Vol. 1-3; Planner's Energy Work­
book; and County Energy Plan Guide­
book (US figures) 

• Canada Housing Heating Performance and 
Improvability (Scanada Consultants for 
CMHC) 

• Statistics Canada 

Structural Analysis Division 

• Energy, Mines and Resources Canada 

Enersave Home Energy Audit Program 

Comments: The residential sector typically has the best data available for the four major sectors. 
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Table 4. 

Audit data sources for the commercial/ 
institutional sector 

Type of data 
Number of Establishments in Each Subsector 

Floor Space Data 

Employment by Subsector 

Energy Intensity Factors 
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Sources 
• Telephone directories 
• Chamber of Commerce 
• City business directories 

• Real estate market surveys 
• Tax assessor records 
• Local planning boards 

• Provincial or Regional Economic Develop­
ment or Employment Offices 

• Chamber of Commerce 

• Comprehensive Community Energy Planning 
Vols. 1-3; Planner's Energy Workbook; 
and County Energy Plan Guidebook 
(US figures) 

• Energy, Mines and Resources Canada 

National Industrial Data Base 

• Statistics Canada 

Structural Analysis Division 

• Provincial Gas and Hydro Utilities 

Specific regional and/or subsector studies 



Table 4. (cont'd) 

Type of data Sources 
• Provincial Energy Agencies or Secretariats 

National Energy Audit Program data 

• Energy, Mines and Resources Canada 

Patterns and Levels of Commercial and 
Industrial Energy Consumption 

• National Research Council, 
Division of Building Research 

: The commercial/institutional sector includes a great variety of activities, each one of 
which is vastly different from most of the others. The relationship between a gas station and a hospital, for 
instance, is not immediately obvious. As such, energy intensity factors must be highly specific to a given 
subsector, in order to be meaningful. 



Table 5. 

Audit data sources for the industrial sector 

Type of data 
Names and Addresses of Firms 

Subsector Data 
(employment, fuel-type energy consumption, 
dollar value added, land area) 

Energy Intensity Factors 
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Sources 
• Regional or city manufacturing directories 

• Statistics Canada 

Annual Census of Manufacturers 

• Trade and industrial associations 

• Chamber of Commerce 

• Statistics Canada 

Manufacturing and Primary Industries 
Division 

CANSIM Section 
Census of Manufacturers 
Energy Sector 

• Federal and Provincial offices of Industry, 
Commerce and Economics and Inter­
governmental Affairs 

• Local planning departments 

• Comprehensive Community Energy Plan­
ning, Vo/s. 1-3 and Planner's Energy 
Workbook (US figures) 

• Statistics Canada 

Structural Analysis Division 



Table 5. (cont'd) 

Type of data 
Energy Intensity Factors 

Sources 
• Provincial gas and hydro utilities 

Specific regional and/or subsector studies 

• Provincial Energy Agencies or Secretariats 

National Energy Audit Programs data 

• Energy, Mines and Resources Canada 

Patterns and Levels of Commercia! and 
Industria! Energy Consumption 

National Industrial Data Base 

Comments: Energy demands from various firms within the same industry can differ by several hun­
dred per cent. As such, the potential for error in estimating local industrial energy use is large. The Structu­
ral Analysis Division of Statistics Canada is attempting to overcome this problem by developing input/output 
models for 181 subsectors within the commercial and industrial sectors. In communities with only a few in­
dustries, this problem might also be overcome by resorting to primary data collection. 



Table 6. 

Audit data sources for the transportation sector 

Type of data 
Vehicle-kilometres of travel by vehicle type and 

passenger-kilometres of travel 

Number of registered automobiles and trucks 

Bus and rapid transit data (vehicle-kilometres of 
travel, passenger-kilometres of travel, energy 
consumption, projections of ridership) 

Energy intensity factors 
(i.e. average km/L data) 

Sources 
• Federal and Provincial Departments of 

Transport 

• Statistics Canada 

• Provincial/City Vehicle Registration Offices 

• Public Transit Authority 

• School Boards (for school bus data) 

• Department of Transport 

• Energy, Mines and Resources Canada 

Conservation and Renewable Energy 
Branch - Transportation Division 

ments: After the residential sector, data on the transportation sector is generally the most 
readily available. 
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CHART 2 

BOTTOM· UP AUDITS 

Basic Approach 
The bottom-up approach involves two basic 
steps: 

i) Calculate the energy demands for various 
community components (for instance, dif­
ferent combinations of sectors, subsectors, 
end-uses, and energy sources). 

ii) Sum these component demands to yield total 
energy demands and any required subtotals. 

Calculating Component 
Energy Demands 
The key is the first of these two steps: calculat­
ing the energy demands for the various .energy­
consuming components of the community. The 
basic technique is represented by the following 
equation: 

Energy 
demand 
for a given 
com­
ponent 

Average 
energy 
demand 
per "fixed 
unit" 

Actual 
x number 

of "fixed 
units" 

... where "fixed unit" refers to any convenient 
subdivision of the community component in 
question. If, for instance, the unit is a single­
family house, then: 
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Actual Space 
heating 
energy 
demand 
for 
single­
family 
houses 

Average 
space 
heating 
energy 
demand 
per 
single­
family 
house 

x number of 
single­
family 
houses 

If the unit is a passenger-kilometre of travel, 
then: 

Energy 
demand 
for 
passenger 
travel 

Average 
energy use x 
per 
passenger­
kilometre 
of travel 

Actual 
number of 
passenger­
kilometres 
of travel 

Estimating Parameters 
The fixed units chosen (that is, the single-family 
house or the passenger-kilometre of travel in the 
above examples) has been referred to as the 
"estimating parameter" for a given component of 
total energy demand. The estimating parameters 
that can be used include: 

Residential sector: 
(and its subdivisions) 
floorspace (m2

) 

number of dwelling units 
number of occupants 



Commercial/Institutional 
sector: 
(and its subdivisions) 
floorspace (m2) 

number of employees 

Industrial sector: 
(and its subdivisions) 
number of employees 
dollar-value added 
land area (hectares) 

Transportation sector: 
(and its subdivisions) 
vehicle-kilometre of travel 
passenger-kilometres of travel 

The required data relating to these estimating 
parameters (the "actual number of fixed units", to 
use the terminology of the equation) are available 
from a number of sources (see Tables 3 to 6). 

Energy Intensity Factors 
The "average energy demand per fixed unit" (as 
required by the equation) is generally referred to 
as the "energy intensity factor". Determination of 
accurate and appropriate energy intenSity factors 
is essential if bottom-up audits are to produce 
credible data. 

The more specific an intenSity factor is, the more 
reliable and useful the overall results will be. for 
instance, it is preferable to have individual 
intenSity factors for all major types of residential 
dwellings rather than for residential dwellings as 
a whole (so long as equally detailed data are 
available on the "number of fixed units" of each 
type). 

Broadly speaking, two approaches are available 
for the determination of energy intensity factors: 

i) Rely upon local data, provided by 
established sources or generated by survey. 

ii) Rely upon non-local data, adjusted to allow 
for local characteristics. For instance, 
adjustment may be needed to account for 
differences between the local and non-local 
situations with respect to: 

• typical insulation levels 
• heating degree days 
• building operating hours 
• vehicle occupancy rates 
• average travel speed of vehicles. 

Data sources for energy intenSity factors are 
outlined in Tables 3-6. In addition, the major 
published audit methods (see Charts 3 to 5) each 
provide energy intensity factors together with a 
number of possible adjustments for local 
characteristics (although their factors and 
adjustments are based upon figures for the 
United States). 

Commentary 
Bottom-up audits usually require more work and 
resources than top-down audits, but this extra 
effort typically produces more detailed results. In 
addition, the data produced by a bottom-up audit 
can be manipulated to simulate the effects of var­
ious policy initiatives - a definite aid in the de­
velopment of programs for municipal energy 
management. 



The Published Methods 
Top-down and bottom-up are terms that 
describe basic approaches to community 
energy auditing. For each approach, there is a 
range of specific methods available, a number 
of which have been published. The three most 
detailed of these audit procedures are briefly 
summarized in Charts 3, 4, and 5 respectively: 

• County Energy Plan Guidebook (Okagaki 
and Benson 1979) 

• The Planner's Energy Workbook (Carroll et 
al. 1977) 

• Comprehensive Community Energy 
Planning, Volumes 1-3 (Hittman Assoc. 
1978). 

The remaining published techniques, which are 
less comprehensive, or are elaborated in less 
detail, are not summarized here. The 
Bibliography provides references to a number 
of these other options. 

Charts 3, 4, and 5 do not describe the basic 
computations for each method, since these 
computations are simply elaborations of the 
top-down and bottom-up approaches already 
outlined. Instead, the charts identify some of 
the distinguishing features of each of these 
published techniques. 
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CHART 3 

AUDIT METHOD FROM 
COUNTY ENERGY 
PLAN GUIDEBOOK 

Objectives 
i) The Guidebook was prepared by the Institute 

for Ecological Policies, Fairfax, Virginia, 
(Okagaki and Benson 1979). It is specifically 
intended to enable non-technical people to 
produce local energy plans based upon 
conservation and the development of local 
renewable energy resources. 

ii) A community energy audit is one part of this 
process. The intent is to produce an energy 
profile rather than a highly detailed audit 
and, as such, the method provided is 
deliberately more simple than that offered by 
The Planner's Energy Workbook and by 
Comprehensive Community Energy Planning 
(see Charts 4 and 5). 

Cost and Time 
Requirements 
i) The cost and time requirements are signif­

icantly less than in the case of the two 
methods described in Charts 4 and 5. 

ii) The Guidebook is intended for use by 
volunteers working in their spare time. On 
this basis, the audit can be expected to cost 
well under $5,000 and take from three to six 
months to complete. Costs and the time 
requirement can be reduced below these 
levels by further simplification of the audit. 



Resources and Skills 
Required 
i) The Guidebook does not demand resources 

beyond those that could be applied by 
interested citizens. Input data needs are less 
than in the other major published methods. 

ii) The techniques do not require a high level of 
mathematical expertise. 

iii) The authors consider the expected voluntary 
input to be the strength of their method, 
since it implies a high level of interest. 
Nevertheless, the audit can also be 
undertaken by municipal staff or others. 

Characteristics 
i) The Guidebook discusses both top-down and 

bottom-up approaches but elaborates most 
on the bottom-up techniques. The user is 
encouraged to adopt the techniques that 
make best use of the available input data. 

ii) Energy demands are not broken down in 
great detail. Few adjustments for the energy 
intensity factors are provided. 

iii) Only limited effort is applied to determining 
consumption levels for each energy source. 
Greater effort is applied to identifying 
consumption levels for various end-uses. 
(This emphasis is somewhat different from 
that suggested in Chapter 2 for the "typical" 
profile. The difference results from the fact 
that end-use data can help identify 
opportunities for renewable energy use.) 
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iv) The Guidebook is intended for use at the 
county level, but need not be confined to that 
level. 

Commentary 
The Guidebook techniques can be used quickly 
and relatively easily to produce an energy profile. 
The simplification of method may, in some cases, 
produce errors that are not recognized because 
all assumptions are not made explicit, but this is 
unlikely to be a serious problem. The Guidebook 
has been used by over 150 communities, 
primarily in the United States. 



CHART 4 

AUDIT METHOD FROM 
THE PLANNER'S 
ENERGY WORKBOOK 

Objectives 
i) The Workbook was prepared for the US 

Federal Energy Administration (Carroll et al. 
1977). It focuses on procedures for commu­
nity energy auditing with little reference to a 
full process of municipal energy manage­
ment. 

iI) The intent is to help planners and designers 
to evaluate alternative land-use planning and 
design programs by relating energy utiliza­
tion to land use for each major end-use 
sector. 

Cost and Time 
Requirements 
I) Quantitative statements about time require­

ments are difficult since the actual applica­
tions of the Workbook method have been 
quite varied. 

Ii) Specific yet meaningful cost figures are un­
available. The Workbook is intended for use 
by working municipal planners, and, as such, 
the largest single cost (staff time) is a hidden 
expenditure. 

3211: 

iii) In general, however, the cost and time re­
qUirements can be expected to be less than 
those associated with Comprehensive Com­
munity Energy Planning (see Chart 5) but 
more than those required by the County 
Energy Plan Guidebook (see Chart 3). 

Resou rces and Skills 
Required 
i) The Workbook has attempted to utilize input 

data normally available to the land-use plan­
ner. The number of types of data required is 
intermediate between the requirements of the 
Comprehensive Community Energy Planning 
and the County Energy Plan Guidebook 
methods (and corresponds to the level of de­
tail of the output data produced). 

Ii) The Workbook is reasonably easy to follow, 
with fairly detailed directions provided, and 
does not necessarily demand highly special­
ized skills (although planners are the major 
intended users). 

Characteristics 
i) The Workbook follows the general bottom-up 

approach (see Chart 2). 

ii) It provides an intermediate level of detail (for 
instance, 15 subsectors are identified as op­
posed to 35 in the Comprehensive Communi­
ty Energy Planning method). Similarly, the 



number of adjustments for the energy 
intensity factors falls between the number 
provided by the two alternative audit 
procedures. 

iii) The method is not intended for use in com­
munities smaller than several thousand 
people. 

Commentary 
The data provided by the Workbook are perhaps 
somewhat dated (published in June 1977). 
However, the assumptions supporting the data 
are clearly stated, which allows an assessment of 
their current and local appropriateness. The 
Workbook's energy intensity factors for the in­
dustrial sector are reported to be substantially 
higher than those actually developed locally by a 
number of communities. The Workbook includes 
two example applications of the method. 

33111 

CHART 5 

AUDIT METHOD FROM 
COMPREHENSIVE 
COMMUNITY 
ENERGY PLANNING 

Objectives 
i) The publication presents a comprehensive 

planning process for municipal energy man­
agement, but concentrates on community en­
ergy auditing. The audit technique was 
developed for the US Department of Energy 
(Hittman Assoc. 1978), and is commonly 
referred to as the Hittman method. 

iI) It was prepared for use in the US gov­
ernment-sponsored Comprehensive Commu­
nity Energy Management Program (CCEMP)* 
and as such was used as an initial guide in 
16 US communities. 

iii) The audit method is intended to be com­
prehensive, and is much more detailed and 
intricate than the techniques outlined in 
Charts 3 and 4. 

Cost and Time 
Requirements 
i) The 16 CCEMP communities did not adhere 

strictly to the Hittman method, and some 
deviated significantly. Their audits were, fur­
thermore, pilot projects. Therefore, the 

* CCEMP was a demonstration program spon­
sored by the US Department of Energy in the 
1970s. It was intended to test the role of local 
government in energy management. 



following CCEMP cost and time information 
should only be considered to be generally 
indicative of the scale of the Hittman method. 

Ii) The CCEMP communities required from eight 
to twenty months to complete their audits. 
Not all of this time was necessarily applied to 
the actual audit process. 

iii) Thec;ost to those CCEMP communities 
whose audit relied substantially on Hittman 
is measured in the tens of thousands of dol­
lars. Because of the wide variation of 
method, a meaningful and quantitative 
correlation between community size and cost 
is not readily apparent. 

Iv) Seattle, the community which completed its 
audit most quickly, provides a specific cost 
example. Following a supplemented version 
of the Hittman method, this city of about 
500,000 people spent $187,000 on its energy 
audit. 

Resources and Skills 
Required 
i) The level of detail contained in the ex­

planatory and procedural material is such 
that it allows use by individuals who may not 
have a planning or energy background. 

Ii) The method has extensive and often difficult 
input data needs. 

iii) The output data are also extensive. Com­
puterization was considered necessary by 
some (but not all) CCEMP communities. 
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Characteristics 
i) The method follows the general bottom-up 

approach (see Chart 2). 

ii) Energy demands are broken down into larger 
numbers of subsectors, end uses, and 
sources than in the other published tech­
niques (see Charts 3 and 4). 

iii) A greater number of adjustments for the en­
ergy intensity factors is provided than is the 
case in these other methods. 

iv) "Rules of thumb" are provided for purposes 
of developing data concerning particular es­
timating parameters (for instance, typical 
floor areas for various types of commercial 
establishments). 

v) The method is intended for communities of 
over 25 000 population. 

Commentary 
The Hittman audit technique has been evaluated 
in two reports: Community Energy Auditing: 
Experience with the Comprehensive Community 
Energy Management Program (Moore et al. 1980) 
and The Comprehensive Community Energy 
Management Program: An Evaluation (Moore et 
a/. 1981). The method worked best for the 
residential and transportation sectors and worst 
for the commercial and industrial sectors. Many 
of the CCEMP communities found the method 
and resulting data to be too detailed for their 
needs. Even with this detail, margins of error 
were often acknowledged to be large, due to 
limitations in the input data. Nevertheless, most 
communities found many of the analytical tech­
niques and much of the information to be useful. 



Choosing a Method 
Every municipality will have its own auditing 
requirements and constraints. Given this fact, it 
is likely that those undertaking audits in Cana­
dian muncipalities will adopt only certain ele­
ments of the various published techniques. 
Thus, "choosing a method" does not mean 
selecting, intact, one of the three methods out­
lined in Charts 3, 4, and 5. Instead, the task is 
to identify the most appropriate parts of each of 
these methods. The result will be a composite, 
"tailor-made" method designed to suit the local 
situation. 

While this process of identification is highly 
specific to each audit situation, some guiding 
principles can be identified: 

1 . As discussed in Chapters 1 and 2, the 
character of the required output data should 
be decided before the audit technique is 
chosen. 

2. The most significant difference between the 
three published audit procedures discussed 
in Charts 3, 4, and 5 is in the level of detail 
they produce. Thus, if the required output 
data is only as detailed as an energy pro­
file, then the County Energy Plan Guide­
book method is the most suitable starting 
pOint. Conversely, if great audit detail is 
required, then Comprehensive Community 
Energy Planning can serve as a starting 
point. The Planner's Energy Workbook 
provides an intermediate level of detail. 
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3. The method chosen as a starting point can 
then be modified as required. A number of 
considerations will influence these mod­
ifications, for instance: 

• more or less output data, or data of a dif­
ferent type, might be required in one 
sector 

• necessary input data might be unavail­
able 

• available time, money, or skills might not 
match the requirements of the selected 
method. 

In such cases, more suitable audit techniques 
can be cautiously borrowed from the other pub­
lished methods. Alternatively, creative thinking 
and "hands-on" experience can be used to 
modify the techniques prescribed by the initial 
method. 

4. The three detailed audit procedures dis­
cussed here are predominantly bottom-up 
in character. If good data for aggregate en­
ergy use are available, special considera­
tion should be given to utilizing top-down 
techniques in the audit, wherever appropri­
ate. 

Apart from these general considerations, many 
other more particular concerns affect the choice 
of audit method, as noted in Charts 1 to 5. 
These charts should be referred to in the selec­
tion process. 



There is much regional variation in Canada with 
respect to patterns of energy use (due, for 
instance, to climatic variation and diverse settle­
ment patterns). These differences, in them­
selves, have few implications as far as choice 
of basic audit technique is concerned: in princi­
ple, the procedures should work almost any­
where. However, there are vast differences in 
the nature and form of data available from 
place to place across the country, and this 
clearly influences the final choice of method. 

Wherever it is undertaken, the ideal audit will 
produce no more, and no less, data than are 
required. It will rely on available data, skills, and 
resources and it will not require a dis­
proportionate share of the time and resources 
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available for purposes of community energy 
management. No set method will meet these 
standards, but with an adaptive and creative 
effort, it is possible to devise an approach that 
comes very close. 

To illustrate, a type of audit technique that has 
been used in Canada, the method employed in 
the energy profile for Brampton, Ontario, is out­
lined in Appendix I. Other methods have been 
used elsewhere and a number of these are 
mentioned in Chapter 5 and cited in the 
Bibliography. 



CHAPTER 4 

COLLECTION OF 
INPUT DATA 
In the process of energy auditing, the collection 
of input data (step 3) follows the selection of an 
audit method and is guided primarily by that 
choice (since each method has its own unique 
data needs). 

Broadly speaking, there are two types of input 
data used in energy auditing: primary and 
secondary. Primary data are new data collected 
specifically for the energy audit itself, including 
surveys and actual measurements of energy 
use. Secondary data, on the other hand, are 
data that have already been collected, initially 
for some other purpose (such as census or 
sales). Sources of secondary data include gov­
ernment agencies, energy suppliers, research 
establishments, public interest organizations, 
and universities. 

A community energy audit should rely as much 
as possible on secondary data, because the 
collection of primary data is expensive, time 
consuming, and the results are often disap­
pOinting. The use of secondary data, on the 
other hand, is relatively cheap, since somebody 
else has done much of the work. 
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Unfortunately, limitations in the availability of 
secondary data are often severe. Problems 
include outdated figures, the complete absence 
of certain types of data, the confidential nature 
of other types of data, and the fact that data 
are often organized in formats that are not 
readily usable. Given these problems, it is valu­
able if individuals who are familiar with locally 
available sources of data (representatives of lo­
cal energy suppliers, for instance) can actively 
participate in the audit process. 

To supplement these various considerations, . 
some potential sources of data for energy aU~lt­
ing are identified in Tables 2 to 6. More specI­
fically, sources that are valuable for top-down 
audits are listed in Table 2. Tables 3 to 6 are 
primarily of importance for bottom-up auditin~ 
techniques, although many of the sources Will 
also be of value in the apportioning of top-down 
data amongst various subsectors and end uses. 
Data sources for the residential sector are listed 
in Table 3; those for the commercial/institutional 
sector in Table 4; those for the industrial sector 
in Table 5; and those for the transportation 
sector in Table 6. 



CHAPTER 5 

THE-USE OF 
COMMUNITY ENERGY 
AUDITS 
Of the four basic functions of the completed en­
ergy audit, namely to stimulate action, to iden­
tify priorities, to estimate savings, and to moni­
tor programs, the first three have been alluded 
to throughout this publication. The fourth of the 
audit's functions - the monitoring and evalua­
tion of implemented programs - has been less 
emphasized but is, nevertheless, of consider­
able importance. In particular, the audit plays 
three key roles in the evaluation process: 

1 . It identifies sources of data and com-
putational techniques that can be used in 
the measurement of energy impacts; 

2. It provides the responsible staff with experi­
ence in such activities; and 

3. It provides baseline data against which the 
effects of the implemented programs can 
be judged. 
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All these considerations have led, in a number 
of Canadian municipalities, to the conclusion 
that a community energy audit could be a valu­
able aid in both the development and the 
monitoring of energy management programs. 
"Hands on" Canadian experience is more re­
stricted than in the United States, but a growing 
number of audits have been undertaken 
(Table 7). 

Most (though not all) of the effort to date has 
been at the energy profile level - an overview 
rather than a highly precise and detailed audit. 
This is the likely area of most future community 
energy audit activity in Canada, at least for the 
foreseeable future. 

As more experience is gained, and as input 
data become more available (as they certainly 
will, given the growing importance of energy), 
the task of performing an energy audit will 
become simpler and the ouput more useful and 
precise. Yet even today, the task is manage­
able and the output data are valuable. The 
need for well-designed programs in municipal 
energy management implies an equal need for 
credible information that an audit can help 
supply. 



Table 7. 

Community energy auditing: some Canadian experience 

Place Year of Undertaken Approach Reference 
publi- by 
cation 

City of 1981 University students Mixed top-down and local Action Energy 
Brampton on behalf of City's bottom-up approach Study Team, 1981. 
(Ontario) Energy Conservation producing a commu- Brampton Energy 

Committee nity energy profile Profile 

Renfrew 1980 Community organiza- Mixed top-down and Energy Pathways 
County tion bottom-up approach Policy Research 
(Ontario) applied to a de- Group. Killaloe. 

centralized, rural 1980. Renfrew 
community to yield County Energy Con-
data somewhat more servation Project: A 
detailed than a sim- Community Energy 
pie profile Study 

Town of 1978 Consulting firm Mixed top-down and Middleton Associ-
Oakville bottom-up approach ates, Toronto. 1978. 
(Ontario) producing a commu- Energy Management 

nity energy profile in- at the Local Level 
eluding some sub-
sector and end-use 
data. Transportation 
sector excluded 
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Table 7 (cont'd) 

Place Year of Undertaken Approach Reference 
publi- by 
cation 

Borough 1979 Consulting firm Mixed top-down and Middleton Associ-
of North bottom-up approach ates, Toronto. 1979. 
York producing a commu- Urban Form and En-
(Ontario) nity energy profile, ergy Conservation 

including some sub-
sector and end-use 
data 

Ottawa 1979 Consulting firm Bottom-up approach Scanada Consultants 
(Ontario) used for residential Limited, Ottawa & 

sector only. Based Toronto. 1979b. 
on "Canada 2" model Ottawa Housing 
of Canadian housing Heating Perform-
stock ance and Im-

provability 

Toronto 1979 Consulting firm Primarily bottom-up MacDonald et al. 
(Ontario) approach used for 1979. Patterns and 

commercial and in- Levels of Com-
dustrial sectors only. mercial and In-
Subsector and end- dustrial Energy Con-
use data provided sumption: A Case 

Study of Metropoli-
tan Toronto 
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APPENDIX I 

AUDIT METHOD FROM 
BRAMPTON ENERGY 
PROFILE 

Objectives 
The Brampton energy profile was undertaken 
as a class exercise for graduate students in 
York University's Environmental Studies Pro­
gram. It provided both a learning experience . 
and an opportunity to develop and test an audit 
method. The results were intended to inform 
community decision-makers, thereby serving as 
an aid in their efforts to understand the energy 
situation and establish relevant community pro­
grams (Local Energy Action Team, Brampton 
Energy Profile, 1981). 

Cost and Time 
Requirements 
The profile was prepared over a three-month 
period. The project team consisted of four stu­
dents, a project coordinator, and a supervising 
professor. The profile was undertaken at no 
cost to the city of Brampton. 

Characteristics 
Brampton is a community of 141 000 people. 
The City has a fairly substantial industrial base. 
The profile considered community energy con­
sumption by energy source, sector, and, in 
some cases, by subsector. Problems were 
encountered with the availability of some input 
data. 
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The following techniques were used to de­
termine consumption by energy source: 

1 . Natural gas sales data for Brampton and 
region were available. The figures were 
adjusted downward (on the basis of popula­
tion) to yield figures for Brampton alone. 

2. Electricity sales data for Brampton were 
available. 

3. Fuel oil sales data were available from six 
of eight local distributors. Figures for the 
other two were estimated. 

4. Gasoline sales were estimated in two sepa­
rate ways. First, total gasoline sales for 
Metro Toronto were multiplied by the ratio 
of Brampton's population to Metro 
Toronto's. Secondly, data concerning the 
total number of automobiles registered in 
Brampton (subdivided into six categories) 
were available The figures were multiplied 
by 20 116 km (12,500 mi.) per car per year 
and by the appropriate US Environmental 
Protection Agency litre per kilometre (miles 
per gallon) figures, yielding an estimate of 
total consumption. 

Bottom-up techniques were used to determine 
consumption by sector: 

1. Residential consumption was estimated 
based on the number of housing units and 
average energy consumption figures per 
unit. 

2. Commercial consumption was estimated 
based on estimated square footage of 
commercial space and average energy 
consumption per square foot. 



3. Industrial consumption was estimated 
based on number of employees per indus­
trial group and average energy consump­
tion per employee. 

Total consumption (calculated by sector) was 
compared with total consumption (calculated by 
energy source), in order to verify the accuracy 
of the figures. 

Results 
1 . Some of the data generated by the Bramp­

ton energy profile are illustrated in Figures 
5 and 6. 

2. The profile results were presented to the 
City's Energy Conservation Committee, an 
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in-house group involving senior municipal 
staff. 

3. The City is now launching a major program 
in community energy management with sig­
nificant provincial funding. This program will 
update and slightly expand the profile, 
which will then serve as a foundation for 
the development of a variety of energy pro­
grams. 

Commentary 
The group who carried out the Brampton 
Energy Profile considers it to be a somewhat 
preliminary effort, constrained by limited 
resources. The result, nevertheless, is an 
informative overview that provides a good basis 
for future energy-related activity. 
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