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Just a word … 
 

This paper is the product of the research that was conducted at Turner Lane 

Development Corporation with the objective to: 

 Better understand the applicability of the requirements for building energy-

efficient houses, buildings, and communities in the neighbouring 

municipalities; 

 Have an appreciation for the cost associated with the compliance of the 

energy efficiency requirements; and 

 Help define a feasible and acceptable approach to determining the energy 

efficiency requirements which will encourage developers and builders to 

build energy efficient buildings in the neighbourhoods.  

 

This paper is based on the information available in the public domain and necessary 

hyperlinks are created to navigate readers to the respective sources where additional 

information can be accessed.      

 

 

 

Mir F. Ali 
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EXECUTIVE SUMMARY 
 

Recognizing the fact that municipalities have direct control over GHG emissions through their own 

buildings and vehicle fleets and can influence up to half of Canada‘s GHG emissions, the provincial 

governments across Canada are putting enormous pressure on the municipalities by requiring 

municipalities to include GHG emission targets, policies and actions in their Official Community Plans and 

Regional Growth Strategies.  They are also insisting municipalities to use development permits as a tool to: 

Encourage energy and water conservation; Reduce GHG emissions; Promote the use of alternative 

transportation; and Wave or reduce Development Cost Charges for green developments.   

 

This is indeed a tall order for most of the municipalities but this is not the only challenge those 

municipalities are faced with.  They are also suffering from the global economic downturn and they are 

struggling with the lack of adequate resources and revenue, local autonomy to make independent decisions, 

good governance structure to function effectively. 

 

The other challenge municipalities are faced with is the need to come up with a reasonable and acceptable 

set of requirements for building energy efficient houses, buildings, and communities in their jurisdictions.  

While some municipalities are obsessed with the notion to be leaders and taking the risk of setting high 

standards and assuming that those standards are going to be supported by the developers and builders, 

there are some municipalities which are realistic and vigilant of the current economic downturn who 

recognize the additional cost associated with building green and understand that developers and builders 

are not going to afford to build anything in the name of ―Green‖ which is not marketable.   

 

This paper is dedicated to exploring the options for building energy efficient houses, buildings, and 

communities.  The following 

is a graphical 

representation of the 

options: 

 

It is recommended to 

classify the development 

projects into the following 

two categories: 

1. Category1 

Development:   
Large high-rise 

commercial, residential, 

and institutional 

buildings which are 

higher than three 

stories. 

 

Municipalities have an 

option under this 

category either to choose 

a building rating system 

or ASHRAE as an 

energy efficiency 

standard.  If they decided in favour of ASHRAE, they can also decide which version of ASHRAE would 

be suitable to their environments.  For instance, in case of ASHRAE, they need to decide either they 

would pick 90.1 – 2001, 90.1 – 2004, or 90.1 – 2007.  Similarly in case of selecting LEED, they would 

have to pick the appropriate version of the LEED, either Platinum, Gold, Silver, or Certified.   
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Alternatively, municipalities could pick their choice for instance 0.1 – 2004 from ASHRAE and Silver 

from LEED and then leave it entirely up to the developers and builders to decide either in favour of 

ASHRAE 90.1 – 204 or LEED-Silver.   

 

It is important for the municipalities to understand that each version of the LEED Building Rating 

System has a component, Energy and Atmosphere, which utilizes ASHRAE 90.1 as a tool to reduce 

energy use and to encourage the use of alternative energy source in buildings.   

2. Category2 Development:   
Single family houses, multi-family structures of three stories or fewer above grade.  

 

This category provides the municipalities with the option either to favour the EnerGuide Building 

Rating System or the compliance with the Building Code by meeting the new insulation requirements.  

Alternatively, municipalities can leave it entirely up to the developers and builders to choose the option 

they like best. 

 

Municipalities across Canada are opting in favour of the EmerGuide Building Rating System.  These 

municipalities know for sure that there is a need to apply an incremental approach as the developers 

and builders may not be interested initially in achieving the rating higher than minimum which is 79 

for qualifying to be an energy efficient house.  An incremental approach could be more attractive if the 

municipalities spread the ratings from 80 to 100 in a range of years, supporting with the associated cost 

benefits. 

Recommendations: 
The following recommendations are made: 

1. Category1:  It is recommended for the municipalities which are not prepared to adopt LEED, that 

they consider adopting the ASHRAE 90.1 -2004 as an energy efficiency standard for their 

jurisdictions.  This recommendation is based on a study which was sponsored and adopted by the 

New York State Energy Research and Development Authority and New York State Department of 

State.  The results of the study included the following: 

 The analysis results show that buildings constructed to Standard 90.1-2004 would save a 

significant amount of energy for all building types in New York and in all climate zones.  

Savings would range from 2.6% to 9.7% in site energy, 5.8% to 11% in source energy, and 

6.0% to 13% in energy cost; 

 The savings associated with Standard 90.1-2004 come entirely from reduced lighting power 

density and the associated reduction in cooling load (offset by an increase in heating load);    

 An economic analysis of the savings associated with adoption of Standard 90.1-2004 was 

also performed.  Energy cost savings for the operation of buildings simulated ranged from 

$0.12 per square foot to $0.26 per square foot; 

 An analysis of how lighting power density reductions were determined for buildings built to 

Standard 90.1-2004 indicated that the installation costs of the newer efficient lighting would 

actually be less than those required by Standard 90.1-1999 because fewer lighting fixtures 

are used; and 

 If adoption of Standard 90.1-2004 would result in buildings with both energy cost savings 

and reduced first cost as per this analysis, then the simple payback for adoption of this 

Standard is instantaneous, and certainly less than the 10-year payback period mandated by 

New York State Law. 

 

Another reason for adopting the ASHRAE 90.1 – 2004 in the municipalities of British Columbia is 

that the 2008 updates to the BC Building Code require larger buildings to meet the ASHRAE 

90.1(2004) standard. 

2. Category2:  It is recommended that municipalities consider adopting the EnerGuide Building 

Rating System, supporting with a mechanism to reflect the flexibility for implementing the rating 

higher than 80; and  

3. It is recommended that municipalities consider promoting the Integrated Building Design (IBD) and 

Integrated Project Delivery (IDP) methodologies to their developers and builders with the objective 

to help them improve the performance of their building practices in order to bridge the gap between 

the construction cost associated with the conventional and green buildings.  
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1. INTRODUCTION 
 

According to the Energy Efficiency & Buildings manual published by Fraser Basin Council, local 

governments have direct control over GHG emissions through their own buildings and vehicle fleets and can 

influence up to half of Canada‘s GHG emissions.  In British Columbia, residential and commercial buildings 

— those building types‘ local governments have the most 

influence over — account for 23 percent of all energy 

consumed and 12 percent of BC‘s greenhouse gas emission.  

Local governments can make a major contribution to 

emissions abatement. 

 

According to the Provincial Energy Efficient Buildings 

Strategy, local governments are required to include GHG 

emission targets, policies and actions in their Official 

Community Plans and Regional Growth Strategies.  They 

can also use development permits to promote energy and 

water conservation and reduction of GHG and encourage 

alternative transportation options for off-street parking.  

Local governments can also wave or reduce Development 

Cost Charges for green developments.   

 

Here are some graphs which provide a basic understanding 

about the buildings:  

1. Buildings Contribution:   
Here is an example of how much Carbon Dioxide (CO2) is emitted annually in the atmosphere by 

the construction of the buildings, what kind of raw materials waste and landfill waste is contributed 

to the atmosphere, and how much potable water is consumed: 

Figure

Buildings account for …

47%38%

15%

Annual Carbon Dioxide Raw Materials Waste & Landfill Waste

Potable Water Consumption

7/3/2009 1Turner Lane Development Corporation

 
2. Energy Consumption:   

Here is an example of the energy consumed by four sectors – Transportation, Residential Buildings, 

Commercial Buildings, and Industrial Buildings:    

Here is some more relevant statistics: 

1. According to a report, 

buildings consume: 

 40% of the world‘s energy; 

 25% of the timber 

harvested; 

 16% of the fresh water 

used; 

 50% Ozone depleting 

CFC‘s; 

 30% of raw materials used;  

 40% of landfill waste. 
 

http://www.bcclimateexchange.ca/pdfs/EnergyEfficiencyOnlineGuide2009.pdf
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Figure

Energy Consumption by Sector …

28%

21%
18%

33%

Transportation Residential Commercial Industrial

7/3/2009 2Turner Lane Development Corporation

 
 

 

3. Heat Loss:   
Here is an example of heat loss in a typical multi-unit residential building which contributes to a 

high consumption of energy: 

Figure

Heat loss in a Typical Multi-Unit Residential Building …

24%

20%

4%

31%

5%

16%

Air Leakage Ventilation Doors Windows Roof Walls

7/14/2009 3Turner Lane Development Corporation
 

4. Energy Consumption in BC Buildings:   
Here is an example of average annual energy consumption in the BC buildings: 
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Figure

Energy Consumption in BC Buildings …

51%

14%

12%

10%

9%

3% 1%

Space Heating Auxiliary Equipment Lighting Auxiliary Motors

Water Heating Space Cooling Street Lighting

7/23/2009 Turner Lane Development Corporation 4
 

 

 

5. Energy Consumption in BC Homes:   
Here is an example of average annual energy consumption in the BC homes: 

Figure

Energy Consumption in BC homes …

30%

46%

17%
6%

1%

Hot Water Heating Appliances Lighting Cooling

7/14/2009 Turner Lane Development Corporation 5
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2.  APPLICABLE ACTS AND REGULATIONS 
 

In Canada, energy policy jurisdiction is shared between federal and provincial governments, with electric 

and gas utilities operating under legislative authority granted by their respective provinces. The federal 

government is responsible for interprovincial and international movement of energy and energy-using 

equipment. Provincial governments are responsible for energy matters within provincial borders. The 

electricity and gas markets in British Columbia are regulated by the BC Utilities Commission under the 

Utilities Commission Act. 

 

In 2008, the British Columbia Climate Action Plan set out a 

strategy for cutting greenhouse gas emissions by 33 percent by 

2020 and by 80 percent by 2050, relative to 2007 levels. A 

number of legislative changes and programs were initiated to 

help meet these targets. 

 The Local Government (Green Communities) Statutes 

Amendment Act, also known as Bill 27, was passed by 

the Province in 2008. The legislation requires local 

governments to include greenhouse gas emission 

reduction targets in their Official Community Plans 

(OCPs) by May 31, 2010 and Regional Growth 

Strategies (RGSs) by May 31, 2011, along with policies 

and actions proposed for achieving those targets; 

 The Province committed to becoming carbon neutral in 

its own operations by 2010 and encouraged local governments to share a similar commitment by 

signing and implementing the Climate Action Charter. Signatory local governments agree to 

develop strategies and take actions to achieve the following goals: 

o Becoming carbon neutral in respect of their operations by 2012 (solid waste facilities 

regulated under the Environmental Management Act are not included in operations’ for the 

purposes of the Charter); 

o Measuring and reporting on their community’s greenhouse gas emissions profile; and 

o Creating complete, compact, more energy-efficient rural and urban communities. For 

example, fostering a built environment that supports a reduction in car dependency and 

energy use, establishing policies and processes that support fast tracking of green 

development projects, or adopting zoning practices that encourage land use patterns that 

increase density and reduce sprawl.   

 

As of 2008, over 130 local governments in BC have signed the Charter. Implementation of the 

Charter is being supported by a “Green Communities Committee‖ established by the Province and 

the Union of BC Municipalities (UBCM); 

 In British Columbia, buildings are regulated under the BC Building Code, which is administered by 

the Ministry of Housing and Social Development. In 2008, the Province‖ greened‖ the building code 

by incorporating energy and water conservation requirements. These new code provisions require 

small residential buildings to meet a standard of EnerGuide 77 or equivalent, while large 

commercial, institutional and high-rise residential buildings must meet the ASHRAE 90.1 (2004) 

standard; 

 The BC Energy Efficient Buildings Strategy:  More Action, Less Energy, released in May 2008, 

encourages energy efficiency improvements to communities, homes and businesses and establishes 

the following energy efficiency targets: 

o Reduce average energy demand per home by 20 percent by 2020; 

o Complete energy conservation plans for all BC communities; 

o Reduce the energy demand of commercial and institutional buildings by nine percent per 

square metre by 2020; 

o Make public sector buildings carbon neutral by 2010.   

 

In 2008, the British Columbia 

Climate Action Plan set out a 

strategy for cutting greenhouse 

gas emissions by 33 percent by 

2020 and by 80 percent by 2050, 

relative to 2007 levels. A number 

of legislative changes and 

programs were initiated to help 

meet these targets. 
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The strategy includes funding to support the LiveSmart BC: Efficiency Incentive Program, which provides 

grants to homes and businesses.  

 

2.1   BC Building Code: 
An amended ‗green‘ BC Building Code, which now specifies requirements for energy and water efficiency for 

all buildings, came into effect on September 5, 2008. Insulation standards have been increased for houses, 

multi-family residential buildings under five stories, and commercial buildings. Builders may choose to 

meet these new standards or achieve an EnerGuide rating of 77 by other means.  Larger buildings must 

meet the American Society of Heating, Refrigeration and Air Conditioning Engineers 90.1 (2004) standard 

(ASHRAE 90.1). 
 

B.C. has a variety of different climate zones, which require 

different construction techniques and materials to achieve 

energy efficiency.  While construction costs for houses are 

expected to increase from 0.3 per cent to 1.3 per cent, this will 

be offset by energy savings in four to nine years, depending on 

location.  As well, as green building techniques become the 

new industry standard, the cost of associated materials and 

products will likely come down.  

 

The first steps in greening the Building Code focus on water 

and energy efficiency—two areas where immediate 

measurable improvements can be made.  The next areas of 

improvement include grey water recycling, the use of lighting 

sensors and the reuse of existing buildings.  The local governments, industry and the public will be 

consulted on those issues. 

 

Establishing province-wide requirements in the Building Code will help the Province to meet its energy 

conservation and greenhouse gas reduction targets, and will reduce energy costs for British Columbians 

over the longer term. The savings will continue to grow as more new buildings are constructed. 

 

The table below gives an indication of the impacts the new requirements are expected to have: 

 
  Reduction in annual GHG 

emissions by 2020 (tonnes) 
Reduction in annual energy 

consumption by 2020 
Annual savings 

by 2020 ($) 

Houses and low-rise 
residential buildings 

109,000 232 GWh (electricity) 
2188 TJ (terajoules) (natural 

gas) 

$24 million 

High-rise residential and 
larger buildings 

230,000 576 GWh (electricity) 
4564 TJ (natural gas) 

$50 million 

 

2.2 Federal Energy Efficiency Act: 
The Federal Energy Efficiency Act, first passed by Parliament in 1992, regulates the efficiency of many 

different appliances and equipment, including fluorescent lighting, transformers, air-conditioning 

equipment and household appliances. The act covers any equipment that is imported into Canada or 

shipped across provincial borders. It does not include equipment that is sold in the same province where it 

was manufactured. For the most part the act sets standards similar to US regulations, which most 

equipment already meets. 

 

2.3 BC Energy Efficiency Act: 
The BC Energy Efficiency Act is similar to the federal act but applies to all equipment sold within British 

Columbia (whereas the federal act does not apply to equipment manufactured and sold within BC). Most of 

the equipment and appliances covered by the act, and the efficiency levels required, are the same as those 

covered by the federal act. The BC Energy Efficiency Act was updated in 2006 and 2008 to raise efficiency 

standards for a variety of products and appliances (e.g. furnaces, windows, fluorescent ballasts) and further 

updates are expected. 

Establishing province-wide 

requirements in the Building 

Code will help the Province to 

meet its energy conservation and 

greenhouse gas reduction 

targets, and will reduce energy 

costs for British Columbians over 

the longer term. 
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The American Society of 

Heating, Refrigerating and 

Airconditioning Engineers 

(ASHRAE) Energy Standard 
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3.  ASHRAE 90.1 – ENERGY STANDARD FOR 

BUILDING 
(ANSI APPROVED AND IESNA CO-SPONSORED) 

The purpose of this standard is to provide minimum requirements for the energy-efficient design of 

buildings except low-rise residential buildings. 

 

The ASHRAE 90.1 standard is the world‘s best-known 

energy standard for buildings.  Produced by the American 

Society of Heating, Refrigerating and Air-conditioning 

Engineers (ASHRAE), it was developed in the 1970s and is 

updated regularly.  ASHRAE 90.1 is a comprehensive, whole 

building standard, with sections for lighting, heating, 

ventilating and airconditioning (HVAC), and architecture.  

It is a flexible standard, with both minimum requirements 

and the ability for trade-offs (e.g. better lighting in exchange 

for more glass area).  ASHRAE 90.1 is written in code-style 

language, for easy adoption by governments and regulating 

authorities.  The 2008 updates to the BC Building Code 

require larger buildings to meet the ASHRAE 90.1(2004) 

standard. 

 

The first formal determination on Standard 90.1 was made 

on Standard 90.1-1999 (ASHRAE 1999).  As this was the 

first the Department of Energy (DOE) determination on 

Standard 90.1, DOE held a public workshop on February 7, 2000, to discuss the determination methodology 

and to receive stakeholder feedback on its proposed methodology (65 FR 6195). The initial methodology was 

revised in response to comments.  On July 15, 2002, DOE published a formal determination on Standard 

90.1-1999, which indicated that Standard 90.1-1999 would improve energy efficiency in commercial 

buildings (67 FR 46464). 

 

The second formal determination was for the 2004 edition (ASHRAE 2004a - Standard 90.1-2004). The 2004 

edition was reorganized to improve usability, and new climate zones were used in place of the climate bins 

used in Standard 90.1-1999.  DOE relied on the same methodology as in the Standard 90.1-1999 

determination.  Information on the final determination on the Standard 90.1-2004 is available at 

http://www.energycodes.gov/implement/determinations. stm/.  

 

On December 30, 2008, DOE published a formal determination on 

Standard 90.1-2004, which indicate that Standard 90.1-2004 would 

improve energy efficiency in commercial buildings relative to 

Standard 90.1-1999 (73 FR 79868). 

 

While 90.1-2007 does not include many major changes, change is in 

the air nevertheless. ASHRAE is already working on the 2010 

version (ASHRAE Standard 189P), and many changes have been 

proposed and approved for the lighting section, with others 

currently working their way through the process. 

 

ASHRAE 90.1-2010, for example, may require lighting controls for daylighted spaces, manual-on operation 

for occupancy sensors, incentives for non-mandatory controls, and controls commissioning.  

 

This Standard, developed jointly by ASHRAE, IESNA and the U.S. Green Building Council, will provide 

minimum requirements for the design of high-performance commercial buildings, addressing energy 

efficiency, sustainable sites, water use, materials and resources, and indoor environmental quality.  

The ASHRAE 90.1 is a 

comprehensive, whole 

building standard, with 

sections for lighting, heating, 

ventilating and 

airconditioning (HVAC), and 

architecture.  It is a flexible 

standard, with both minimum 

requirements and the ability 

for trade-offs (e.g. better 

lighting in exchange for more 

glass area). 

 

The 2008 updates to the BC 

Building Code require larger 

buildings to meet the 

ASHRAE 90.1(2004) standard. 

 

 

http://www.energycodes.gov/implement/pdfs/determinations_com_07draftmethodology.pdf
http://www.energycodes.gov/implement/determinations.%20stm/
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The lighting section of 189.1 is based on 90.1 but then goes far beyond with more restrictive lighting power 

allowances and a number of mandatory controls requirements, some of these provisions similar to what may 

be in store for 90.1-2010. 
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4.  ANSI/ASHRAE/IESNA 90.1.2004 – 
ENERGY STANDARD FOR BUILDING 

 

This version of the Standard has multiple summed attributes as well as including modifications originating 

out of the ongoing maintenance propositions from the public, including all of the changes to precedent 
Regulations 90.1-2004. 

 

The scope of this standard includes: 

1. Minimum energy-efficient requirements for design and construction of: 

a. New buildings and their systems; 

b. New portions of buildings and their systems; 

and 

c. New systems and equipments in existing 

buildings. 

2. Criteria for determining compliance with these 

requirements: 

a. The provisions of this standard apply to: 

i. Heated by a heating system whose 

output capacity is greater than or equal 

to 3.4 BTU/Ft2, or 

ii. Cooled by a cooling system whose 

sensible output capacity is greater than 

or equal to 5 BTU/ft2 

b. The following systems and equipment used in 

conjunction with buildings: 

i. Heating ventilation and air 

conditioning; 

ii. Service water heating; 

iii. Electric power distribution and metering 

provisions; 

iv. Electric motors and belt drivers; and 

v. Lighting. 

3. The provisions of this standard will not apply to: 

a. Single family houses, multi-family structures of 

three stories or fewer above grade, 

manufactured homes (Mobile Homes) and 

manufactured houses (Modular); 

b. Buildings that do not use either electricity or 

fossil fuel, or 

c. Equipment and portions of building systems that use energy primarily to provide for 

industrial, manufacturing or commercial processes.  

4. Where specifically noted in this standard, certain other buildings or elements of buildings shall be 

exempt; and 

5. This standard shall not be used to circumvent any safety, health, or environmental requirements. 

 
A graph is presented below to illustrate an overview of this standard which deals with the following 

specifics:  

 Envelop Compliance (Section 5): 
This section is involved with: Prescriptive Option; Trade off Option and Energy Cost Budget. 

 Building Envelop (Section 5.1): 

o Scope; 

o Space; 

o Space-Conditioning Categories; 

o Envelop Alternations; and 

The provisions of this standard 

will not apply to: 

 Single family houses, 

multi-family structures 

of three stories or fewer 

above grade, 

manufactured homes 

(Mobile Homes) and 

manufactured houses 

(Modular); 

 Buildings that do not 

use either electricity or 

fossil fuel, or 

 Equipment and portions 

of building systems that 

use energy primarily to 

provide for industrial, 

manufacturing or 

commercial processes. 
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o Climate. 

 Compliance Methods (Section 5.2); 

 Simplified Building Option (Section 5.3 - Not Used); 

 Mandatory Provisions (Section 5.4): 

o Insulation; 

o Fenestration and Doors; 

o Air Leakage 

Figure

ASHRAE 90.1 – 2004:  An Overview …

7/14/2009 Turner Lane Development Corporation 6
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 Prescriptive Building Envelope Option (Section 5.5): 

o Opaque Areas; and 

o Fenestration. 

 Building Envelope Trade-Off Options (Section 5.6); 

 Submittals (Section 5.7); 

 Product Information and Insulation Requirements (Section 5.8). 

 Envelop Alternations: 
Alterations to the building envelope shall comply with the requirements of Section 5. Exceptions 

that are allowed if they don‘t increase energy usage of building: 

 Installation of storm windows; 

 Replacement of glazing in existing sash and frame; 

 Alterations to envelope cavities provided they are insulated to full depth with a nominal R-

3.0 per in; 

 Roof and floor alterations where no new cavities are created; 

 Replacement of roof membranes; 

 Replacement of existing doors; and 

 Replacement of existing fenestration provided area of replacement is no more than 25% of 

total fenestration area.  

 HVAC Compliance (Section 6): 

This section is involved with Trade off option: 
 New equipment shall meet the minimum efficiency requirements; 

 New cooling systems installed to serve previously uncooled spaces shall comply with this 

section; 
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 Alterations to existing cooling systems shall not decrease economizer capacity (unless 

economizer trade off is used); 

 New and replacement duct work shall comply with applicable requirements; and 

 New and replacement piping shall comply 

with applicable requirements.  

 HVAC Compliance Alternations: 
Alterations to the building HVAC system shall 

comply with the requirements of Section 6.  

Exceptions that are allowed: 

 For equipment being modified or 

repaired, but not replaced, provided such 

modifications will not result in an 

increase in the annual energy 

consumption; 

 Where a replacement or alteration of 

equipment requires extensive revisions to 

other systems and such replacement or 

altered equipment is a like-for-like 

replacement 

 For refrigerant change of existing 

equipment; 

 For the relocation of existing equipment; 

and 

 For ducts and pipes where there is 

insufficient space or access to meet these 

requirements.  

 Service Water Heating (Section 7): 

This section involved with Trade off 

option: 
 General (Section 7.1); 

 Compliance Path(s) (Section 7.2); 

 Mandatory Provisions (Section 7.4): 

o Load calculations 

o Equipment efficiency 

o Service hot water piping insulation 

o System controls 

o Pools 

o Heat traps 

 Prescriptive Path (Section 7.5): 

o Space heating and water heating 

o Service water heating equipment 

 Submittals (Section 7.7). 

 Service Water Heating (SWH) Alternations: 
SWH equipment installed as a direct replacement shall meet these requirements unless there is not 

sufficient space or access to meet these requirements.  

 Power (Section 8): 

This section is involved with: Prescriptive Option; Trade off Option and 

simplified. 
 Voltage Drop: 

Two types of conductors: 

o Feeder conductors: 

 Run between the service entrance equipment and the branch circuit 

distribution equipment; and 

 2% maximum voltage drop allowed at design load. 

Standard 90.1-2004 

 Developed with 

participation from many 

building and construction 

organizations including: 

o American Institute 

of Architects (AIA) 

o Building Owners and 

Managers 

Association (BOMA) 

o North American 

Insulation 

Manufacturer’s 

Association (NAIMA) 

o Air-Conditioning and 

Refrigeration 

Institute (ARI) 

o Gas Appliance 

Manufacturers 

Association (GAMA). 
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o Branch circuit conductors: 

 Run from the final circuit breaker to the outlet or load 

 3% maximum voltage drop allowed at design load 

These are more stringent than non-enforceable requirements in the National Electric Code 

(NEC). 

 Power Submittal:   

Owner gets information about the building‘s electrical system: 

o Record drawings of actual installation within 30 days; 

 Single-line diagram of electrical distribution system; and 

 Floor plans showing location and areas served for all distribution. 

o Manuals: 

 Submittal data stating equipment rating; 

 O&M manuals for equipment; 

 Qualified service agency; and 

 Complete narrative of system as it‘s normally intended to operate.  

 Lighting (Section 9): 

This section involved with Trade off option and Simplified: 
 General Application (Section 9.1): 

o Scope;  

o Lighting Alterations; 

o Installed Interior Lighting Power; and 

o Lumina ire Wattage. 

 Compliance Path(s) (Section 9.2); 

 Mandatory Provisions (Section 9.4): 

o Lighting control; 

o Tandem wiring; 

o Exit signs; 

o Exterior building grounds lighting; and 

o Exterior building grounds lighting. 

 Building Area Method Compliance Path (Section 9.5) 

 Alternative Compliance Path:  

o Space-by-Space Method (Section 9.6) 

 Other (Section 10): 

This section is involved with: Prescriptive Option; Trade off Option and 

Simplified: 
 Motor efficiency levels correspond to Energy Policy Act 

of 1992 manufacturing standards; 

 Mandatory provisions are for General Purpose Design 

A and Design B motors only; 

 Motors in new buildings, additions to existing 

buildings, and alterations to existing buildings must 

comply:  

o Relocated or reused existing motors do not 

have to meet these requirements. 

 No small building option, no prescriptive compliance path, no alternative compliance paths, 

no submittals. 

 

While previous ASHRAE standards were based on professional judgment combined with analysis of energy 

and cost impacts, Standard 90.1-2004 is the most recent attempt to use consistent economic criteria as the 

basis for requirements. 

 

Standard 90.1-2004 is a code-intended standard. As such, it is written in unambiguous language intended to 

allow a code official to say ―that complies‖ or ―that doesn‘t‖.  There are no ―shoulds‖, ―coulds‖ or ―shall 

consider‖ phrases – just lots of ―shalls‖.   

  

Standard 90.1-2004 uses 

climate zones developed 

for the US on a county-by-

country. 
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5.  ANSI/ASHRAE/IESNA 90.1.2007 – 

ENERGY STANDARD FOR BUILDING 
 

Standard 90.1-2007 was developed under American National Standards Institute (ANSI) approved 

consensus standard procedures. Standard 90.1-2007 is under continuous maintenance by a Standing 

Standard Project Committee (SSPC), for which the ASHRAE Standard Committee has established a 

documented program for regular publication of addenda or revisions, including procedures for timely, 

documented, consensus action on requests for change to any part of the standard. ANSI approves addenda 

after their approval by ASHRAE and IESNA, but prior to their publication and, therefore, prior to their 

inclusion in a new edition of Standard 90.1. 

 

The newest version of the Standard has multiple summed attributes as well as including modifications 

originating out of the ongoing maintenance propositions from the 

public, including all of the changes to precedent Regulations 

90.1-2004. 

 

The main target of this Standard is to render minimal 

prerequisites for the energy-efficient architecture excluding low-

rise housing buildings. This Regulation provides: 

1. Minimum energy-efficient demands for the plan and 

building of: 

a. New buildings and their arrangements. 

2. New constituents of buildings and their systems; and 

3. New arrangements and equipment in present buildings 

and standard measures for verifying compliancy with these 

essentials. 

 

The preparations of this Standard apply to the envelopes of 

buildings, as long as the enclosed areas are: 

1. Heated up by a heating system for which the end product 

capacity is more important than or equal to 3.4 Btu/h ft2 or two) cooled down by a temperature 

reductions system whose sound yield capability is greater than or equal to five Btu/hour ft; 

2. The preparations also apply to the next systems and machinery used in co-occurrence with 

buildings: 

a. Heating, ventilating, and A/C; 

b. Service H2O heating; 

c. Electric power distribution and metering capacities;  

d. Electric engines and belt drives, and 

e. Lighting. 

 

 

 

 

 

  

The newest version of the 

Standard has multiple 

summed attributes as 

well as including 

modifications originating 

out of the ongoing 

maintenance 

propositions from the 

public, including all of 

the changes to precedent 

Regulations 90.1-2004. 
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6. COST EFFECTIVENESS OF ASHRAE 90.1-

2004 
 

Pacific Northwest National Laboratory, operated by Battelle for the US Department of Energy published a 

report, Analysis of Energy Saving Impacts of ASHRAE 90.1 – 2004 for the State of New York, in August 

2007.   

 

At the request of the New York State Energy Research and 

Development Authority (NYSERDA) and New York State 

Department of State (DOS), DOE‘s Building Energy Codes 

Program (BECP) undertook an analysis of the energy savings and 

cost impacts associated with the proposed adoption of 

ANSI/ASHRAE/IESNA Standard 90.1-2004 and compared it with 

the current requirements based on ANSI/ASHRAE/IESNA 

Standards 90.1-1999 and 90.1-2001.  Standard 90.1-1999 was not 

analyzed because there are no differences between Standard 90.1-

1999 and Standard 90.1-2001 requirements for the building 

models used in this study.    

 

Five building types were modeled – offices, schools, hospitals, 

retail buildings and multi-family buildings.  These buildings were 

modeled in three climate zones covering the range of weather 

conditions within the State of New York based on the Standard 

90.1-2004 Climate Zone map.  Envelope and mechanical 

requirements for all of these building types are the same under 

both Standard 90.1-1999/2001 and Standard 90.1-2004. Although 

new climate zones were introduced in Standard 90.1-2004, the 

envelope requirements remain the same as in the 1999/2001 

versions of the Standard for the three locations analyzed in this study.   

 

The analysis results show that buildings constructed to 

Standard 90.1-2004 would save a significant amount of energy 

for all building types in New York and in all climate zones.  

Savings would range from 2.6% to 9.7% in site energy, 5.8% to 

11% in source energy, and 6.0% to 13% in energy cost.  

Typically, the savings would be lowest for multi-family buildings 

and highest for retail buildings, with offices, hospitals, and 

schools falling in between.  The savings associated with 

Standard 90.1-2004 (for the buildings simulated) come entirely 

from reduced lighting power density and the associated 

reduction in cooling load (offset by an increase in heating load).  

This variation in energy savings by building type is related to 

the relative magnitude of lighting power reduction and its 

impact on the internal gains in these building types.      

 

An economic analysis of the savings associated with adoption of 

Standard 90.1-2004 was also performed.  Energy cost savings for 

the operation of buildings simulated ranged from $0.12 per square foot to $0.26 per square foot.  An analysis 

of how lighting power density reductions were determined for buildings built to Standard 90.1-2004 

indicated that the installation costs of the newer efficient lighting would actually be less than those 

required by Standard 90.1-1999 because fewer lighting fixtures are used.  If adoption of Standard 90.1-2004 

would result in buildings with both energy cost savings and reduced first cost as per this analysis, then the 

simple payback for adoption of this Standard is instantaneous, and certainly less than the 10-year payback 

period mandated by New York State Law.    

The analysis results show 

that buildings 

constructed to Standard 

90.1-2004 would save a 

significant amount of 

energy for all building 

types in New York and in 

all climate zones.  

Savings would range 

from 2.6% to 9.7% in site 

energy, 5.8% to 11% in 

source energy, and 6.0% 

to 13% in energy cost.   

The savings associated 

with Standard 90.1-2004 

(for the buildings 

simulated) come entirely 

from reduced lighting 

power density and the 

associated reduction in 

cooling load (offset by an 

increase in heating load).    

http://www.energycodes.gov/implement/pdfs/NYanalysis_ashrae90.1-2004.pdf
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In order to learn from this study and at the same time keep it simple, only five simulation models for New 

York are presented below which demonstrate their findings about ASHRAE 90.1 – 2004: 

 

 Table 1 -Office Building Results for New York City 

 Description 90.1-2001  90.1-2004  Savings  

Floor Area (sq. ft.) 75057  75057    

        

Total Site Energy (GJ) 3832  3580  6.58%  

Total Source Energy (GJ) 5426  5041  7.10%  

Total Site Energy (MJ/m^2) 550  513  6.73%  

Total Source Energy (MJ/m^2) 778  723  7.07%  

       

Heating - Natural Gas (GJ) 299  341  -14.05%  

Cooling - Electricity (GJ) 614  563  8.31%  

Interior Lighting - Electricity (GJ) 1006  774  23.06%  

Exterior Lighting - Electricity (GJ) 5  5  0.00%  

Interior Equipment - Electricity (GJ) 1556  1556  0.00%  

Fans - Electricity (GJ) 352  341  3.13%  

Pumps - Electricity (GJ)       

Heat Rejection - Electricity (GJ)       

       

Total Electrical Energy (GJ) 3533  3240  8.29%  

Total Natural Gas Energy (GJ) 299  341  -14.05%  

        

Total Electrical Energy (kWh) 981389  900000  8.29%  

Total Natural Gas Energy (MBtu) 283  323  -14.05%  

       

Electricity Consumption (kWh/sq. ft.) 13.08  11.99  8.29%  

Natural Gas Consumption (kBtu/sq. ft.) 3.78  4.31  -14.05%  

       

Total Cost (Electricity)  148989  136591  8.32%  

Total Cost (Natural Gas)  3830  4360  -13.84%  

Total Energy Cost  $152,819.00  $140,951.00  7.77%  

Total Energy Cost per sq. ft.  $2.04  $1.88  7.77%  

 

Table 2 – School Building Results for New York City 
 Description 90.1-2001  90.1-2004  Savings  

Floor Area (sq. ft.) 122732  122732    

        

Total Site Energy (GJ) 6385  5913  7.39%  

Total Source Energy (GJ) 8131  7486  7.93%  

Total Site Energy (MJ/m^2) 560  519  7.32%  

Total Source Energy (MJ/m^2) 713  657  7.85%  

       

Heating - Natural Gas (GJ) 2513  2426  3.46%  

Cooling - Electricity (GJ) 279  262  6.09%  

Interior Lighting - Electricity (GJ) 1680  1344  20.00%  

Exterior Lighting - Electricity (GJ) 15  15  0.00%  

Interior Equipment - Electricity (GJ) 1204  1204  0.00%  

Fans - Electricity (GJ) 270  255  5.56%  

Pumps - Electricity (GJ) 277  267   3.61 
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Heat Rejection - Electricity (GJ) 147  142   3.40 

       

Total Electrical Energy (GJ) 3872  3487  9.94%  

Total Natural Gas Energy (GJ) 2513  2426  3.46%  

        

Total Electrical Energy (kWh) 1075556  968611  9.94%  

Total Natural Gas Energy (MBtu) 2382  2300  3.46%  

Electricity Consumption (kWh/sq. ft.) 8.76  7.89  9.94%  

Natural Gas Consumption (kBtu/sq. ft.) 19.41  18.74  3.46%  

Total Cost (Electricity)  163293 147067 9.94%  
Total Cost (Natural Gas) 32151 31038 3.46%  

Total Energy Cost $195,444.00 $178,105.00 8.87% 
Total Energy Cost per sq. ft.  $1.59 $1.45  8.87%  
    

Site Energy Savings over 90.1-2001   7.39%   

Cost Savings over 90.1-2001   8.87%   

 

Table 3 – Hospital Building Results for New York City 
 Description 90.1-2001  90.1-2004  Savings  

Floor Area (sq. ft.) 241435  241435    

        

Total Site Energy (GJ) 19596  18441  5.89%  

Total Source Energy (GJ) 27558  25800  6.38%  

Total Site Energy (MJ/m^2) 874  822  5.95%  

Total Source Energy (MJ/m^2) 1229  1150  6.43%  

       

Heating - Natural Gas (GJ) 1944  2125  -9.31%  

Cooling - Electricity (GJ) 1326  1217  8.22%  

Interior Lighting - Electricity (GJ) 4243  3182  25.01%  

Exterior Lighting - Electricity (GJ) 8  8  0.00%  

Interior Equipment - Electricity (GJ) 9511  9511  0.00%  

Fans - Electricity (GJ) 1038  983  5.30%  

Pumps - Electricity (GJ) 1037  957    

Heat Rejection - Electricity (GJ) 490  458    

       

Total Electrical Energy (GJ) 17653  16316  7.57%  

Total Natural Gas Energy (GJ) 1944  2125  -9.31%  

        

Total Electrical Energy (kWh) 4903611  4532222  7.57%  

Total Natural Gas Energy (MBtu) 1843  2014  -9.31%  

       

Electricity Consumption (kWh/sq. ft.) 20.31  18.77  7.57%  

Natural Gas Consumption (kBtu/sq. ft.) 7.63  8.34  -9.31%  

       

Total Cost (Electricity)  744418  688072  7.57%  

Total Cost (Natural Gas)  24869  27185  -9.31%  

Total Energy Cost  $769,287.00  $715,257.00  7.02%  

Total Energy Cost per sq. ft.  $3.19  $2.96  7.02%  

        

Site Energy Savings over 90.1-2001    5.89%    

Cost Savings over 90.1-2001    7.02%    
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Table 4 – Retail Building Results for New York City 
 Description 90.1-2001  90.1-2004  Savings  

Floor Area (sq. ft.) 238571  238571    

        

Total Site Energy (GJ) 13108  11838  9.69%  

Total Source Energy (GJ) 17698  15743  11.05%  

Total Site Energy (MJ/m^2) 591  534  9.64%  

Total Source Energy (MJ/m^2) 799  710  11.14%  

       

Heating - Natural Gas (GJ) 2929  3179  -8.54%  

Cooling - Electricity (GJ) 806  685  15.01%  

Interior Lighting - Electricity (GJ) 5936  4686  21.06%  

Exterior Lighting - Electricity (GJ) 11  11  0.00%  

Interior Equipment - Electricity (GJ) 1982  1982  0.00%  

Fans - Electricity (GJ) 523  475  9.18%  

Pumps - Electricity (GJ) 627  559    

Heat Rejection - Electricity (GJ) 293  261    

       

Total Electrical Energy (GJ) 10178  8659  14.92%  

Total Natural Gas Energy (GJ) 2929  3179  -8.54%  

        

Total Electrical Energy (kWh) 2827222  2405278  14.92%  

Total Natural Gas Energy (MBtu) 2776  3013  -8.54%  

       

Electricity Consumption (kWh/sq. ft.) 11.85  10.08  14.92%  

Natural Gas Consumption (kBtu/sq. ft.) 11.64  12.63  -8.54%  

       

Total Cost (Electricity)  429219  365143  14.93%  

Total Cost (Natural Gas)  37481  40681  -8.54%  

Total Energy Cost  $466,700  $405,824  13.04%  

Total Energy Cost per sq. ft.  $1.96  $1.70  13.04%  

        

Site Energy Savings over 90.1-2001    9.69%    

Cost Savings over 90.1-2001    13.04%    

 

Table 5 – Multi-Family Building Results for New York City 
 Description 90.1-2001  90.1-2004  Savings  

Floor Area (sq. ft.) 167200 167200  

       

Total Site Energy (GJ) 7625 7354 3.55%  

Total Source Energy (GJ) 16210 15162 6.46%  

Total Site Energy (MJ/m^2) 490 473 3.47%  

Total Source Energy (MJ/m^2) 1043 976 6.42%  

    

Heating - Natural Gas (GJ) 1473 1591 -7.99%  

Cooling - Electricity (GJ) 836 771 7.67%  

Interior Lighting - Electricity (GJ) 1270 947 25.47%  

Exterior Lighting - Electricity (GJ)      

Interior Equipment - Electricity (GJ) 1098 1098 0.00%  

Fans - Electricity (GJ) 1056 1055 0.09%  

Pumps - Electricity (GJ) 32 32 0.33% 
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Heat Rejection - Electricity (GJ)    

    

Total Electrical Energy (GJ) 4292 3904 9.05%  

Total Natural Gas Energy (GJ) 3332 3450 -3.54% 

     

Total Electrical Energy (kWh) 1192691 1084741 9.05%  

Total Natural Gas Energy (MBtu) 3160 3272 -3.54%  

    

Electricity Consumption (kWh/sq. ft.) 7.13 6.49 9.05%  

Natural Gas Consumption (kBtu/sq. ft.) 18.90 19.57 -3.54% 

    

Total Cost (Electricity)  $181,050.49 $164,663.68 9.05%  

Total Cost (Natural Gas)  $42,658.65 $44,170.65 -3.54%  

Total Energy Cost  $223,709.14 $208,834.33 6.65%  

Total Energy Cost per sq. ft.  $1.34 $1.25 6.65%  

       

Site Energy Savings over 90.1-2001    3.55%  

Cost Savings over 90.1-2001    6.65%  

 

Here is a graph which summarizes the comparison of the total energy cost of each building: 

 

Figure

Summary of Energy Cost Comparison by Total Energy Cost…
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The following graph summarizes energy cost comparison by per square foot: 
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Figure

Summary of Energy Cost Comparison by Per Square Foot …
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7. THE LEADERSHIP IN ENERGY AND 

ENVIRONMENTAL DESIGN FOR NEW 

CONSTRUCTION (LEED-NC) 
 

The Leadership in Energy and Environmental Design (LEED) Green Building Rating System™ encourages 

and accelerates global adoption of sustainable green building and development practices through the 

creation and implementation of universally understood and accepted tools and performance criteria. 

 

LEED is a third-party certification program and an internationally 

accepted benchmark for the design, construction and operation of high 

performance green buildings.  It provides building owners and 

operators the tools they need to have an immediate and measurable 

impact on their buildings‘ performance. 

 

The Canadian rating systems are an adaptation of the US Green 

Building Council's (USGBC) LEED Green Building Rating System, 

tailored specifically for Canadian climates, construction practices and 

regulations.  The rating systems are adapted to the Canadian market 

through an inclusive process that engages stakeholders and experts 

representing the various sectors of the Canadian industry. 

 

The LEED Canada-NC 1.0 rating system applies to new construction 

and major renovations of commercial and institutional buildings, i.e., 

buildings regulated by Part 3 of the National Building Code. It also 

applies to retail, mid- and high-rise multi-unit residential buildings (MURBs), public assembly buildings, 

manufacturing plants, and other types of buildings. 

 

Within LEED Canada-NC, it is possible to certify projects with some leased tenant space not yet fit-up.  

Provision is also made for up to 10% of the building floor area (20% in the case of mixed-use buildings) to be 

completely exempted. 

 

LEED is a recognized standard for 

the construction industry to assess 

the environmental sustainability of 

building designs: A framework for 

integrated design; A point based 

rating system; 6 topic areas; 34 

credits and maximum of 69 (70 for 

Canada) points; and 4 performance 

ratings. 

 

LEED promotes a whole-building 

approach to sustainability by 

recognizing performance in six key 

areas of human and environmental 

health.  Credits and Prerequisites 

are organized into these six 

categories: 

 

Each LEED topic area has a 

statement of associated goals: 

1. Site Development: 

Minimize storm water run-

The Canadian rating 

systems are an 

adaptation of the US 

Green Building Council's 

(USGBC) LEED Green 

Building Rating System, 

tailored specifically for 

Canadian climates, 

construction practices 

and regulations. 
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off, encourage car pooling and bicycling, increase urban density and green space; 
2. Water Efficiency: Eliminate site irrigation, reduce water consumption, minimize or treat 

wastewater; 

3. Energy & Atmosphere: Reduce building energy consumption, use renewable energy, eliminate 

ozone-depleting chemicals, commission building systems; 

4. Material Selection: Minimize construction waste, re-use existing building façade, use recycled and 

salvaged materials, use renewable construction materials and 

design and build more durable buildings; 

5. Indoor Environmental Quality: Incorporate daylighting, 

use low off-emitting materials, provide operable windows and 

occupant control of work space, improve delivery of ventilation air; 

and 
6. Innovation in Design: Use a LEED Accredited 

Professional, greatly exceed the requirements of a credit, 

incorporate innovative environmental features not covered in other 

areas, develop a green education plan. 

 

Certain rating systems include additional relevant categories. 

LEED Canada for Homes, for instance, includes a Location and 

Linkages category and an Awareness and Education category. 

 

Certification is based on the total point score achieved, following an 

independent review and an audit of selected Credits. With four 

possible levels of certification (certified, silver, gold and platinum), 

LEED® is flexible enough to accommodate a wide range of green 

building strategies that best fit the constraints and goals of particular projects. 

 
Economics of LEED (Source: Enermodal Engineering) illustrated below: 

LEED Rating Certified Silver Gold Platinum 

LEED Points 26 to 32 33 to 38 39 to 51 52 to 70 

Energy Savings 25 to 35% 35 to 50% 50 to 60% > 60% 

Annual Utility Savings $0.75 sft $1, 80 sft. $1, 25 sft. $1.50 sft. 

Typical Payback Under 3 Yrs 3 to 5 Yrs 5 to 10 Yrs 10 + Yrs 

Incremental Construction Cost 

Small Buildings 3% 7% 10% 15% 

Large Buildings 1% 3% 5% 8% 

 

Contrary to the popular believe, the following graph illustrates the incremental cost for building small 

LEED buildings is higher in comparison with the Large Buildings in all four categories: 

 

 

According to a report on the 

subject of Costing Green, 

the climate where the 

building is to be constructed 

can play a key role in 

whether or not the project 

can actually achieve certain 

LEED points.  It can also 

impact the cost to achieve 

particular LEED ratings.   

 

It can be seen from the 

graph presented below that, 

not only are the premium 

different by location, but 

The LEED topic areas 

include: 

1. Site Development; 

2. Water Efficiency; 

3. Energy & 

Atmosphere; 

4. Material Selection; 

5. Indoor Environmental 

Quality; and 

6. Innovation in Design. 

http://www.usgbc.org/Docs/Resources/Cost_of_Green_Full.pdf
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also, there is quite a wide variation in the steps between levels.  For example, Silver in Houston has a lower 

premium than Merced, but Gold has a higher premium.  Some of the variations in premium relate to 

specific issues arising from the method of calculation.  Since the LEED point is based on cost of energy 

saved, the relative cost of heating and cooling energy in each market can have an impact on the 

effectiveness of energy economy measures. 

 

Costs are shown as a percentage of starting budget and indicate additional cost necessary to reach each 

specific level of LEED. 

Figure

Impact of Climate on Cost for Achieving Particular LEED Ratings …
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New Buildings Institute conducted a study to determine energy performance of LEED for New Construction 

buildings and produced a report on March 4, 2008.  This study analyzes measured energy performance for 

121 LEED buildings, providing a critical information link between intention and outcome for LEED 

projects. The results show that projects certified by the USGBC LEED program average substantial energy 

performance improvement over non-LEED building stock.  

 
Measured performance results show that on average LEED 

buildings are saving energy.  The study analyzes whole-building 

energy usage and makes the following conclusions:  

1. On average, LEED buildings are delivering anticipated 

savings.  Each of three views of building performance 

shows average LEED energy use 25-30% better than the 

national average, a level similar to that anticipated by 

LEED modeling.  Average savings increase for the 

higher LEED levels, with Gold/Platinum buildings 

approaching the interim goal of Architecture 2030; 

2. Within each of the metrics, measured performance 

displays a large degree of scatter, suggesting 

opportunities for improved programs and procedures.  Measured the Energy Use Intensity (EUI) for 

over half the projects deviate by more than 25% from design projections, with 30% significantly 

better and 25% significantly worse. Statistically credible, precise quantification of LEED savings 

will first require narrowing this range of variability. A follow-up study of some of the good and poor 

performers could identify ways to eliminate the worst results and identify lessons to incorporate 

from the best results; 

The results show that 

projects certified by the 

USGBC LEED program 

average substantial 

energy performance 

improvement over non-

LEED building stock.  
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3. More feedback is needed from actual building performance results to design-phase energy modeling.  

The current variability between predicted and measured performance has significant implications 

for the accuracy of prospective life-cycle cost evaluations for any given building. Better feedback to 

the design community is needed to help calibrate energy modeling results.  Follow-up investigation 

into reasons for measured-to-design deviations, and for the wide variations in modeled baseline 

performance, could improve future modeling and benchmarking; 

4. Project types with high process loads are problematic. Lab buildings on average use more than twice 

as much energy as anticipated in their energy models. Energy use characteristics of high energy 

building types are apparently not well understood by designers. Neither LEED nor the modeling 

protocol addresses these projects effectively.  

5. The energy performance baseline used by LEED to define 

a reference benchmark is not as aggressive as anticipated.  

Although the performance baseline used by LEED (ASHRAE 90.1) 

is generally assumed to deliver buildings with significantly higher 

performance than the national CBECS baseline, the average 

performance of the code baseline buildings in this study was close 

to the average performance of national building stock.  Like the 

measured and predicted building performance values, the baseline 

performance EUI‘s occupied a wide range, even within building 

types.  Also, buildings targeting more aggressive energy 

performance tended to be compared to a more stringent baseline 

performance standard than more conventional buildings. These 

issues suggest a need for more comprehensive analysis of the 

anticipated energy performance of the baseline; and  

6. Continued improvements to the LEED program are 

suggested.  Improvements in LEED program submittal screening, quality control and follow-up are 

suggested to help encourage and maintain energy savings. Related LEED credits such as Advanced 

Commissioning and Measurement and Verification (M&V) could be reworked to more directly 

contribute to better energy performance and provide more directly useful information to owners and 

operators.   

Continued improvements 

to the LEED program are 

suggested.  Improvements 

in LEED program 

submittal screening, 

quality control and 

follow-up are suggested to 

help encourage and 

maintain energy savings. 
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8.  ENERGUIDE BUILDING RATING SYSTEM 
 

EnerGuide testing is not required for every new home.  The EnerGuide requirements are designed to offer 

builders options for achieving greater energy efficiency. Those who do not want to follow the EnerGuide 

path can achieve compliance with the Building Code by meeting the new insulation requirements instead. 

 

The EnerGuide Rating System is a science-based system for rating the energy efficiency and emissions 

footprint of a house, coordinated by Natural Resources Canada (NRCC).  Rather than prescribing specific 

steps, the EnerGuide rating system uses computer software to 

consider the building as a system. The software looks at the 

relationship between building envelope performance and the heating, 

cooling and ventilation systems within the building to improve 

energy efficiency. 

 

An EnerGuide rating is a standard measure of a home's energy 

performance.  It shows exactly how energy efficient the house is.  It 

also shows that the builder has met its commitment to making house 

significantly more energy efficient in comparison with a conventional 

house. 

 

Energy efficiency level for a house is rated on a scale of 0 to 100.  A 

rating of 0 represents a home with major air leakage, no insulation 

and extremely high energy consumption.  A rating of 100 represents 

a house that is airtight, well insulated and sufficiently ventilated and requires no purchased energy. 

 

EnerGuide Rating Chart 

Type of House Rating 
Older house not upgraded 0 to 50 

Upgraded old house 51 to 65 

Energy-efficient upgraded old house or typical new house 66 to 74 

Energy-efficient new house 75 to 79 

Highly energy-efficient new house 80 to 90 

An "advanced house" that uses little or no purchased energy 91 to 100 

For a brand new house, a rating of 80 or higher is excellent. 

 

The EnerGuide rating is calculated by a professional EnerGuide energy 

advisor by using information collected from the following: 

 An analysis of the building plans before the home is built; and 

 Results of the Blower Door Test performed after the house is built. 

 

To perform a thorough energy efficiency analysis of a house, energy 

advisors use specially designed "blower door" test equipment to measure a 

house‘s rate of air leakage. 

 

The blower door is a variable-speed fan mounted on an adjustable panel 

that can fit into any exterior door opening of a house.  Here‘s how the test is 

run: 
1. Reduce house pressure:  When the fan is turned on, the pressure 

inside your home is gradually reduced to allow outside air to flow 

into the house through unsealed openings or cracks in the house 

structure. 
2. Measure airflow rate:  Pressure gauges connected to the fan 

measure the rate of airflow required to keep your home at a 

constant pressure so that the advisor can calculate your home's 

The EnerGuide 

requirements are 

applicable only to 

single family houses 

and multi-family 

structures of three 

stories or fewer. 

An EnerGuide rating 

is a standard measure 

of a home's energy 

performance.  It 

shows exactly how 

energy efficient the 

house is.  It also 

shows that the 

builder has met its 

commitment to 

making house 

significantly more 

energy efficient in 

comparison with a 

conventional house. 

 

http://oee.nrcan.gc.ca/residential/personal/new-homes/upgrade-packages/energuide-service.cfm?attr=12
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resistance to air infiltration. 
3. Calculate energy efficiency:  The results of the test are incorporated into your home's energy 

efficiency rating. Because airtight homes are energy efficient, a house that has little air leakage will 

result in a higher rating than a home that has a lot of air leakage. 
4. Check ventilation:  Advisors also ensure that the home is adequately ventilated as part of their 

analysis because modern airtight homes must always be adequately ventilated, usually with 

mechanical ventilation. 

 

As part of the EnerGuide rating service, the blower door test is performed after the house has been built so 

that the "as built" results of the test are incorporated into the rating and the new house label. 

 

The advisor works with details about the home's energy systems, construction materials and assembly, and 

uses a modeling software program developed for this purpose by Natural Resources Canada.  To ensure the 

rating measures how the house itself uses energy – irrespective of the occupants' energy-using habits – the 

calculation is based on the house having the following standard operating conditions: four occupants; A 

thermostat setting of 21°C on main floors and 19°C in the basement; A total domestic hot water 

consumption of 225 litres per day; lighting and appliance electricity consumption of 24 kilowatt hours per 

day; and A minimum monthly average ventilation rate of 0.35 air change per hour during the heating 

season. 

 

Once the house is completed and the advisor has performed the final evaluation, the following EnerGuide 

Rating Label is issued: 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Energy Efficiency Standard and Building Rating Systems  

DR. MIR F. ALI                                                                                                                                                                                   31  

9.  CONCLUSION 
 

Municipalities recognize that they need to have a mechanism in place to encourage developers and builders 

to follow energy-efficiency standards for building green houses, buildings, and communities in their 

jurisdictions.  However, they need to acknowledge the fact that these standards have to be realistic and 

feasible enough to be accepted and followed.  Perhaps the critical factor for the success of this initiative 

would be to adopt an incremental approach without compromising the GHG emissions targets.  Here are 

some options: 

Figure7/11/2009 Turner Lane Development Corporation 12

Options for Energy Efficiency Requirements  …

Applicability Options

Category 1: Development Category 2: Development

LEED Building
Rating System

ASHRAE Energy 
Efficiency
Standard

New Insulation 
Requirements

EnerGuide 
Building Rating

System

90.1 - 2001

90.1 - 2004

90.1 - 2007

Platinum

Gold

Silver

Certified

 
First of all municipalities must differentiate and classify their developments workload into the following two 

categories as different energy-efficiency standards may apply to these categories: 

1. Category1 Development:  Large high-rise commercial, 

residential, and institutional buildings which are higher 

than three stories; and 

2. Category2 Development:  Single family houses, multi-

family structures of three stories or fewer above grade.  

 

10.1 Category 1 Development: 
Municipalities have an option under this category either to choose 

a building rating system or ASHRAE as an energy efficiency 

standard.  If they decided in favour of ASHRAE, they can also 

decide which version of ASHRAE would be suitable to their 

environments.  For instance, in case of ASHRAE, they need to 

decide either they would pick 90.1 – 2001, 90.1 – 2004, or 90.1 – 

2007.  Similarly in case of selecting LEED, they would have to pick 

the appropriate version of the LEED, either Platinum, Gold, 

Silver, or Certified.   

 

Alternatively, municipalities could pick their choice for instance 0.1 – 2004 from ASHRAE and Silver from 

LEED and then leave it entirely up to the developers and builders to decide either in favour of ASHRAE 

90.1 – 204 or LEED-Silver.   

 

Category1 Development: 
Large high-rise commercial, 

residential, and institutional 

buildings which are higher 

than three stories; and 

Category2 Development: 
Single family houses, multi-

family structures of three 

stories or fewer above grade.  
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It is important for the municipalities to understand that each version of the LEED Building Rating System 

has a component, Energy and Atmosphere, which utilizes ASHRAE as a tool to reduce energy use and to 

encourage the use of alternative energy source in buildings.    

 

The results of the analysis conducted as part of this research are in favour of selecting the ASHRAE 90.1 – 

2004 as an initial option for the following reasons even though these findings are based on the example of 

New York: 

 The analysis results show that buildings constructed 

to Standard 90.1-2004 would save a significant amount of 

energy for all building types in New York and in all climate 

zones.  Savings would range from 2.6% to 9.7% in site energy, 

5.8% to 11% in source energy, and 6.0% to 13% in energy cost; 

 The savings associated with Standard 90.1-2004 come 

entirely from reduced lighting power density and the 

associated reduction in cooling load (offset by an increase in 

heating load);    

 An economic analysis of the savings associated with 

adoption of Standard 90.1-2004 was also performed.  Energy 

cost savings for the operation of buildings simulated ranged 

from $0.12 per square foot to $0.26 per square foot; 

  An analysis of how lighting power density reductions 

were determined for buildings built to Standard 90.1-2004 

indicated that the installation costs of the newer efficient 

lighting would actually be less than those required by Standard 90.1-1999 because fewer lighting 

fixtures are used; and 

 If adoption of Standard 90.1-2004 would result in buildings with both energy cost savings and reduced 

first cost as per this analysis, then the simple payback for adoption of this Standard is instantaneous, 

and certainly less than the 10-year payback period mandated by New York State Law; 

 

Another reason for favouring the ASHRAE 90.1 – 2004 for the municipalities in the province of British 

Columbia is that the 2008 updates to the BC Building Code require larger buildings to meet the ASHRAE 

90.1(2004) standard. 

 

10.2 Category 2 Development: 
This category provides the municipalities with the option either to favour the EnerGuide Building Rating 

System or the compliance with the Building Code by meeting the New Insulation Requirements.  

Alternatively, municipalities can leave it entirely up to the developers and builders to choose the option they 

like best. 

 

Municipalities across Canada are opting in favour of the EmerGuide Building Rating System.  These 

municipalities know for sure that there is a need to apply an incremental approach as the developers and 

builders may not be interested initially in achieving the rating higher than minimum which is 79 for 

qualifying to be an energy efficient house.  An incremental approach could be more attractive if the 

municipalities spread the ratings from 80 to 100 in a range of years, supporting with the associated cost 

benefits. 

Some municipalities are using development permits to promote energy conservation and they are waving or 

reducing Development Cost Charges for green developments.  There are some municipalities which are 

looking into offering higher density as an incentive. 

 

At the same time, there is a global recognition for the fact that the developers and builders also have to look 

into the ways of optimizing the performance of their building practices in order to reduce the energy cost.  

To that end, developers and builders around the world are engaged in constant attempts to improve their 

approach by adopting the following two critical methodologies:    

 

 

  

 Savings would range 

from 2.6% to 9.7% in site 

energy, 5.8% to 11% in 

source energy, and 6.0% 

to 13% in energy cost. 

 Energy cost savings for 

the operation of buildings 
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$0.12 per square foot to 

$0.26 per square foot. 
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1. Integrated Building Design (IBD): 
IBD is a process of design in which multiple disciplines and seemingly unrelated aspects of design 

are integrated in a manner that permits synergistic benefits to be realized. The goal is to achieve 

high performance and multiple benefits at a lower cost than the total for all the components 

combined.  This process often includes integrating green 

design strategies into conventional design criteria for 

building form, function, performance, and cost. A key to 

successful integrated building design is the participation of 

people from different specialties of design: 

 General architecture; 

 HVAC, lighting and electrical; 

 Interior design; and 

 Landscape design.  

 

By working together at key points in the design process, 

these participants can often identify highly attractive 

solutions to design needs that would otherwise not be 

found. In an integrated design approach, the mechanical 

engineer will calculate energy use and cost very early in the 

design, informing designers of the energy-use implications 

of building orientation, configuration, fenestration, 

mechanical systems, and lighting options. 

2. Integrated Project Delivery (IDP): 
IDP is a project delivery approach that integrates people, 

systems, business structures and practices into a process 

that collaboratively harnesses the talents and insights of all 

participants to optimize project results, increase value to 

the owner, reduce waste, and maximize efficiency through 

all phases of design, fabrication, and construction. 

 

IPD principles can be applied to a variety of contractual arrangements and IPD teams can include 

members well beyond the basic triad of owner, architect, and contractor. In all cases, integrated 

projects are uniquely distinguished by highly effective collaboration among the owner, the prime 

designer, and the prime constructor, commencing at early design and continuing through to project 

handover. 

 

The bottom line is that municipalities have no choice but to establish and foster strategic alliances with 

their developers and builders in order to create a responsive atmosphere for building energy efficient 

houses, building, and communities where their citizens will live, work, and play.  

Integrated Building 
Design: 
IBD is a process of design in 

which multiple disciplines 

and seemingly unrelated 

aspects of design are 

integrated in a manner that 

permits synergistic benefits 

to be realized. 

Integrated Project 
Delivery: 
IDP is a project delivery 

approach that integrates 

people, systems, business 

structures and practices 

into a process that 

collaboratively harnesses 

the talents and insights of 

all participants. 


