


and the ecoEnergy Retrofit Incentive for Buildings was implemented
terminated
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building code. The assessment revealed total costs of $6.7 billion and total savings of $36  
billion, resulting in a cost-benefit ratio of 5:4.57  The ACEEE concluded that tax credits “should 
stimulate the development and deployment of new technologies that might not otherwise be 
implemented, rather than subsidize actions that would occur even if the tax credits were not 
provided (i.e., free riders). Credits should be applied to leverage private sector investments 
on a large scale in order to maximize energy and economic savings, emissions reductions, 
and other benefits over the long run.”58 Furthermore, they noted that to be effective, tax 
incentives should

stimulate commercialization of advanced technologies;• 
establish performance criteria and pay for results;• 
pay substantial incentives;• 
choose technologies where first cost is a major barrier;• 
be flexible in terms of who receives the credit;• 
complement other policy initiatives;• 
select priorities but “hedge” bets; and• 
allow adequate time before phasing out the incentives.• 

4.3.2 ReseaRCH, DeveloPmenT anD CommeRCIalIzaTIon   

 (RD&C) sTRaTegIes

In Canada, the federal government has been a major funder and catalyst of energy efficiency 
technology RD&C for many years. These programs analyze, plan, and build market 
infrastructure; fund and promote the adoption of new technologies; and review, evaluate, 
and report on results. 

Technology funds are established to increase innovation of new technologies or 
dissemination of commercially viable ones. The $550 million SD Tech Fund™ executed and 
managed by SDTC is aimed at supporting the late-stage development and pre-commercial 
demonstration of clean technology solutions, which include products and processes that 
contribute to clean air, water and land, and that address climate change and improve the 
productivity and global competitiveness of Canadian industry. The ecoENERGY Technology 
Initiative is a $230-million investment in science and technology by the Government of 
Canada to accelerate the development and market readiness of technology solutions in 
clean energy. The Initiative is a component of an effort to support long-term solutions to 
reducing and eliminating air pollutants from energy production and use. Among the eight 
priority areas is the “built environment,”59 focusing on the integration of renewable energy 
technologies into buildings and community systems. 

The $550 million SD Tech Fund™ executed and managed by SDTC is 
aimed at supporting the late-stage development and pre-commercial 
demonstration of clean technology solutions
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The NRCan CANMET Energy Technology Centre (CETC) is a vital component of RD&C for 
energy efficiency in Canada. Its technology development activities are performed on a 
cost-shared basis through in-house R&D or by providing funding support to technology 
partners. CETC activities focus on reducing the costs of existing technologies by performing 
applied research or by undertaking more fundamental research where new technologies 
and concepts offer significant future market potential. Deployment and commercialization 
activities serve to increase market penetration of proven, cost-effective technologies, 
through support for standards development, technical workshops, training and full-scale 
implementation. 

Technology deployment delivery activities have four main goals:

Create and package knowledge to make it accessible to users;• 
Condition public policies and institutions to facilitate the delivery of energy efficient   • 

 and renewable technologies;
Reinforce the market to promote energy efficient and clean energy technologies   • 

 and practices; and
Influence end-users to adopt energy efficient and clean energy technologies and practices.• 

Desired effects of research, development, and commercialization strategies include   
the following:

Accelerate private sector technology development and deployment.;• 
Provide opportunity for development and deployment of technologies that would not   • 

 otherwise have occurred.; and
Develop a technology transfer infrastructure. • 

The evaluation of technology deployment strategies has always been challenging due to 
the complexities of establishing a causal chain of impacts. A recent American study has 
established some groundwork for a robust evaluation framework of technology deployment 
initiatives.60 The proposed framework focuses on linking program outputs to short-term and 
long-term outcomes, measuring partner and target audience response to program outputs, 
designing sound evaluations, and assigning credit for the program effects that are directly 
attributable to the program.  

There is empirical evidence from work done in the US that RD&C strategies do indeed 
generate significant incremental energy performance in the built environment. The US 
Department of Energy conducts annual performance analyses of its RD&C activities. In FY 
2004, the “buildings technology” category of initiatives was forecast to generate annual 
secondary energy savings amounting to about 1583 PJ by 2030. This finding shows that 
government funding can have a positive impact on technology penetration in the market 
over time.
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4.4 volUnTaRY aCTIons

4.4.1 InfoRmaTIon anD PeRfoRmanCe

Voluntary actions include information and marketing tools that make codes, standards and 
labels available to organizations that are committed to minimizing the energy use of their 
buildings. These performance or prescriptive standards are promoted, supported and adopted 
on a voluntary basis with the idea that market innovators will take a lead and push an 
eventual transition to widespread adoption. The greater the degree of perceived value of the 
standards to building buyers and tenants, the greater their expected level of uptake becomes. 
The international ENERGY STAR® label identifies products that meet premium levels of 
energy efficiency. In Canada, NRCan administers the label, and most ENERGY STAR® products 
are 10–50 % more efficient than the minimum regulated standard in Canada.

Information programs tend to have relatively low costs, but their emission reduction 
effectiveness can be limited as well, depending on uptake levels. However, they are often 
implemented with other policy measures such as MEPS and can promote long-term 
behavioural changes.63

The effectiveness of voluntary policy instruments is widely contested, but in the buildings 
sector they can be useful when regulatory instruments are difficult to enact or enforce, and 
when they are effectively designed.64 Voluntary actions can be combined with other policy 
instruments to increase their effectiveness, and can also be used to help industry prepare for 
regulation.

4.4.2 bUIlDIng CommIssIonIng

Buildings go through a commissioning process prior to being handed over to the owner. 
The purpose is to ensure all of the systems are operating as designed and intended. 
However, there are factors that can have a negative impact on system performance (and 
energy consumption). Often the equipment that is installed is not of the same quality or 
performance characteristics as originally specified, but is cheaper to purchase or install. This 
results in lower building performance from the start. Also, as buildings age, the performance 
of the systems and equipment deteriorates. If the building is not re-commissioned on a 
regular basis, performance can drop below sub-standard levels. These two conditions are 
the driving force behind a call for retro-commissioning or continuous commissioning 

... continuously monitoring and maintaining energy systems could
reduce annual energy bills by 5 to 25% or more.
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standards in Canada. A recent study found that continuously monitoring and maintaining 
energy systems could reduce annual energy bills by 5 to 25% or more.65 Currently in Canada, 
continuous commissioning is done solely on a voluntary basis. 

In some regions, such as in the US, commissioning is supported by utility energy efficiency 
programs, making it a subsidized activity. In 2004, a US analysis was conducted to review 
the performance of 175 (106 existing, 69 new) commissioning projects across the country, 
representing a total floor space of over 30 million square feet. The following metrics were 
reported as a result of the analysis:66

Annual costs of $0.27/ft• 2  for existing buildings and $1.00/ft2 for new construction;
Annual savings of $0.27•  /ft2 for existing buildings and $0.05/ft2 for new construction; and
Annual energy savings of 15% in existing buildings.• 

Commissioning evaluation studies have found that realized energy savings can be 
significantly lower than program goals and claims. Some have high attrition rates among 
initially recruited projects, few of which ultimately tend to be successfully completed. 
Projects that are completed are often found to have only implemented a small number of 
the recommended measures.  Others tend to be ineffectively implemented or negated by 
subsequent changes. It should be noted that the delivery of commissioning was in many 
instances supported by utility energy efficiency programs. Some of the reported non-energy 
benefits are improved equipment life, reduced numbers of change orders and warranty 
claims, increased productivity and safety, and improved indoor air quality.

4.5 PolICY evalUaTIon sUmmaRY

Effective policy and program evaluation is a cornerstone of managing public and taxpayer 
resources and is a fundamental requirement for performance assessment as the basis for 
decision making. Inflexible policies that are not regularly updated can act as regulatory and 
institutional barriers to maintaining high performance standards in commercial buildings. 
Therefore, ongoing policy monitoring and evaluation are crucial to adapting to changes in 
the market and in available technologies. 

Since 2001, government-wide Treasury Board requirements have been in place for:

Senior management to establish an appropriate evaluation capacity; • 
Increased scope of evaluations to cover policies, programs, and initiatives; and• 
increased emphasis on performance monitoring and early results. • 
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All regulatory departments and agencies are expected to show that a recommended policy 
option maximizes the net economic, environmental, and social benefits to Canadians, 
business, and government over time more than any other type of regulatory or non-
regulatory action. As a best practice, departments and agencies are expected to prepare an 
accounting statement of policy performance. Regulatory authorities must demonstrate that 
the benefits to Canadians outweigh the costs and that they have structured the regulatory 
program so that the cost-benefit analysis is maximized.

The cost-benefit analysisi employs the following steps:

Identify the public policy issues and related risks;• 
Define the baseline measure;• 
Identify the objectives the policy intends to achieve;• 
Develop alternative regulatory and non-regulatory p;olicy options and how they affect   • 

 the baseline scenario;
Conduct an impact analysis for the costs, benefits, and stakeholders; and• 
Prepare an accounting statement.• 

An interim review of the Treasury Board evaluation policy conducted in 200367 identified 
some significant shortcomings and barriers with respect to the capacity of departments 
to carry out effective evaluation. A clear link exists between departmental capacity and 
resourcing, and the ability to effectively carry out the evaluation function. 

The current federal evaluation policy represents a suitable platform for effective and rigorous 
evaluations of energy efficiency policy, both regulatory and non-regulatory instruments.  
However, no evidence was found that the federal policy is being carried out in a meaningful 
fashion. Energy policy regulatory instruments have not been consistently subjected to post-
implementation analyses, and only a handful of non-regulatory instruments have been 
subject to evaluations. Indeed, there is no evidence to suggest that the evaluations being 
applied today include an estimation of the value of non-energy benefits (e.g. reduced GHG 
emissions).68 

The evaluation of energy efficiency policy instruments and program types is limited in 
Canada, particularly with regard to the scope (only a small number of initiatives have been 
subject to evaluations) and rigour (very few evaluations are designed and implemented at the 
level of rigour now accepted by leading utility regulatory agencies as best practice).

i Other countries and international communities such as the United States, Australia, the European Commission, etc. 

have also come to recommend that a cost-benefit analysis be the centre of regulatory analysis. A cost-benefit analysis has 

become one of the key analytical tools employed to assist in making this determination before approval is given for any 

significant new regulation.



44

Several key barriers were identified by the Treasury Board policy review as impediments to 
effective policy evaluation in the Canadian federal government:

Insufficient number of staff;• 
Low budget;• 
Inadequate staff skillset;• 
New priorities and issues;• 
Lack of available professional services; and• 
Lack of access to training.• 

In order for the Canadian government to build on its evaluation accomplishments and 
learn from its own experience as well as from international experience, several principles to 
govern the decision-making process need to be adopted including recognition that program 
evaluation should be:

A core function of public management processes;• 
Embedded in the decision-making process;• 
Linked to budgeting and expenditure management;• 
Granted independence from program administrators (while keeping in mind that  • 

 internal evaluation can result in greater ownership of findings); and
Credible and of the highest quality possible.• 

Given the important role of energy efficiency as a cost-effective future resource to reduce 
energy consumption and carbon emissions, it would follow that the public investment in 
various policy instruments should be carefully assessed. The absence of consistently rigorous 
evaluation of energy efficiency policy will ultimately undermine confidence in performance 
and lead to ineffective policy choices. Again, it is important to emphasize the importance of 
policy evaluation and reporting in the program design process so that cost-benefit analyses 
can be based on actual results in the market.

Energy efficiency policy evaluation is best represented by North American utility energy 
efficiency programs. The breadth, depth and rigour to which these programs have been and 
continue to be evaluated are being driven by state and provincial government and utility 
regulatory requirements. They represent best practices for the following reasons:

They have government and regulatory mandates to be carried out;• 
There are sufficient financial resources allocated to support the evaluations; and• 
Rigorous commitment to supporting continuous improvement is in place.• 
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California is a leader in evaluation, measurement and verification requirements and 
protocols for energy efficiency policy. The California Evaluation Framework provides a 
consistent, systemized, cyclical approach for planning and conducting evaluations of 
California’s energy efficiency and resource acquisition programs.69 The primary purposes for 
conducting evaluations of energy programs in Californiaj are to reliably document program 
effects, and to improve program designs and operations to be more cost-effective at obtaining 
energy resources. Program effects and generated savings are documented, as are the efficiency 
of the program processes and longer-term and lasting changes made on the market.

From a policy perspective, although profiling and monitoring program performance metrics 
is required for effective evaluation, it is also essential to focus on understanding what 
drives program success or failure. Even leaders in energy efficiency strive to improve policy 
performance. Recent provincial, state and regional energy plans call for energy efficiency to 
play a central part to meeting long-term energy demand:

The provincial • BC Energy Plan calls for BC Hydro to acquire 50% of incremental resource  
 needs through energy conservation/ efficiency by 2020.70

The • US Northwest’s latest energy plan calls for meeting all demand growth through   
 demand-side management and energy efficiency.

The • California Energy Commission concluded that the state goal should be to achieve all  
 cost-effective energy efficiency.71 The “Integrated Energy Policy Report” calls for the   
 state to “adopt statewide energy efficiency targets for 2016 equal to 100 percent of  
 economic potential, to be achieved by a combination of state and local standards,   
 utility programs, and other strategies”.72 

In July 2008 the • Council of the Federation announced its support of energy efficiency   
 as a key component of climate policy. Premiers committed to achieving a 20% increase  
 in energy efficiency by 2020, primarily by way of building codes and minimum   
 standards for energy-using equipment.73 

Policy instruments available to governments for the promotion of energy efficiency in 
commercial buildings fall under a general typology as described in this section and outlined 
in Table 5. They form the basis for potential policy solutions to encourage greater energy 
efficiency in the commercial building sector; however, research has revealed that their 
individual effectiveness varies based on program design and implementation. Regular 
evaluation and reporting mechanisms are necessary to monitor actual emissions reductions 
attributable to each instrument, and to guard against the Rebound Effect  or issues related to 
free ridership. A policy package including instruments from all policy types may be optimal 
to maximize emissions reductions. 

j All program evaluation efforts associated with California’s energy programs fall under one or both of these overall 

purposes for conducting evaluations.
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TABLE 5

Energy Efficiency 
Policy Typology

Policy Type Policy Instruments Barriers Addressed Policy Evaluation
Results

Emission pricing•	

Cap and trade system•	

Carbon tax•	

Energy tax•	

Full-cost energy pricing  •	

 for all energy forms

Capital and fiscal  •	

 incentives

Technology funds for  •	

 R&D, development, and  

 commercialization

Funding for public  •	

 education and skills  

 training

Voluntary disclosure  •	

 of information

Energy performance  •	

 above minimum  

 standards

Voluntary building  •	

 commissioning

Building energy codes•	

Minimum Energy  •	

 Performance Standards  

 (MEPS)

Mandatory energy  •	

 labelling

Mandatory energy  •	

 performance for public  

 buildings

Market uncertainty•	

Lack of environmental  •	

 externalities in pricing

Financial and   •	

 technical risk

Transaction costs•	

Financing•	

Skills shortages•	

Public good nature  •	

 of knowledge

Information gaps•	

Market uncertainty•	

Information gaps•	

Institutional and  •	

 regulatory barriers  

 (i.e. if codes and  

 standards are updated  

 regularly and allow for  

 flexibility)

Value chain and  •	

 principal-agent   

 problems

High cost-effectiveness•	

High emissions   •	

 reductions

Potentially high   •	

 enforcement costs  

 (low cost-effectiveness)

High environmental  •	

 effectiveness 

Need to account for  •	

 the Rebound Effect

Results for cost-  •	

 effectiveness and  

 emissions reductions  

 vary based on   

 program design

Need to account  •	

 for free ridership

Program evaluation  •	

 particularly important

Low costs•	

Difficult to quantify  •	

 impacts on emission  

 reductions

Should be combined  •	

 with other instruments  

 for maximum impact

Market-wide 
Price Signals

Command & 
Control Regulations

Subsidies

Voluntary Actions
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5.0 INTERNATIONAL POLICy TRENDS

Energy efficiency is a rapidly developing area for policy development and although many 
policies have not yet been subject to rigorous evaluation, Canada can look to global regions 
for trends in energy efficiency policy in order to be aware of innovative developments 
and potential best practices. Specific research was commissioned to identify emerging 
international trends in energy policy for buildings in order to position recommendations 
within a global context. Four regions were selected for this work based on their unique 
policy approaches for advancing energy efficiency. Several examples of policy instruments 
employed by each region are reviewed. This section does not attempt to identify best practices 
or examples of successful policy implementation, due to limitations in data and resources 
required to do so. However, several indicators are identified within the regions that are 
instrumental in approving, establishing, and implementing policy programs.

5.1 jaPan 

The number of energy efficient buildings in Japan is growing rapidly, due in part to its 
Energy Conservation Law, which is a form of command and control regulation that came into 
force in 2003 as a way to strengthen energy management. It specifies requirements for energy 
control systems in commercial buildings and emphasizes the rational use of energy related 
to the prevention of heat loss and efficient energy use in buildings. The Law authorizes local 
governments to provide guidance and advice to commercial energy users, and has become a 
documented success. The Law was amended in 2003 in part to promote the engagement of 
ESCO projectsk with subsidies, low-interest loans, and tax incentives for energy conservation 
measures. In 2006, mandatory energy conservation measures were released to strengthen 
the Law. Buildings with a total floor space of 2,000 m2 or larger are now required to report 
conservation measures in new construction, extension or rebuilding. If deemed insufficient, 
instructions are given for energy compliance and performance reports are required 
periodically.74 

The Top Runner Program is a leading Japanese regulatory tool designed to help achieve the 
goals of the Energy Conservation Law. Rather than setting a minimum efficiency requirement 
for equipment, it identifies products with the highest energy efficiency ratings in the market 
and sets them as the market standard. That standard then becomes the requirement imposed 
on manufacturers. Given the ambitious nature of this policy, notable energy savings impacts 
have been associated with the introduction of the program.75 The program has achieved 
energy efficiency improvements of over 50% for some products, while total energy savings 
are expected to reach 2.2% of the country’s total energy use by 2010.76 It is considered to be 
flexible, dynamic and adaptive, and allows failures and shortcomings to be addressed and 
remedied. Also, market stakeholders are involved in helping to set the targets and standard 
requirements, which ensures that awareness and commitment levels are high.77 

The Energy Conservation Centre of Japan (ECCJ) was established to promote rational energy 
use, and to act as a resource for technical advice to local governments. The ECCJ has also 
adopted a list of policies entitled the Fundamental Policies for Rational Use of Energy, which 

k An ESCO project is an energy-saving business activity on a private basis offering comprehensive energy-related services 

to clients. 
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outlines various measures for builders, owners and local governments to encourage adoption 
of energy efficiency measures. Local governments are also encouraged to support capital 
investment, technology, research and development, and education as it relates to energy 
conservation. 

5.2 THe eURoPean UnIon (eU)

The EU administration has acknowledged that it will be impossible to meet Europe’s climate 
and energy security goals without including policy action targeted at buildings. In 2003 
the Commission introduced the Energy Performance of Buildings Directive (EPBD), which 
aims to increase the energy performance of public, commercial and private buildings in all 
Member States. It has played a critical role in EU policy and legislation by standardizing and 
strengthening building energy efficiency requirements and has become known as one of 
the most advanced and comprehensive pieces of regulation targeted at the improvement of 
energy efficiency in buildings78. 

The EPBD consists of four main actions: 

The establishment of a common methodology for calculating the energy performance   • 
 of buildings.

The application of new methods for minimum energy performance standards for new   • 
 buildings. Commercial retrofits must match efficiency levels of new buildings.   
 This is unique because it is one of the few policies worldwide to target existing buildings79. 

The establishment of certification schemes for new and existing buildings and the   • 
 requirement to display energy performance certificates in public buildings.    
 These certificates are intended to address the landlord/tenant barrier by facilitating   
 the transfer of information on the relative energy performance of buildings. Information  
 from the certification process must be made available for new and existing commercial  
 buildings and for dwellings when they are constructed, sold, or rented.

The establishment of regular inspections and assessments of boilers and heating/cooling  • 
 equipment.

The EPBD buildings platform was established to offer support to national policy makers 
implementing the directive. The EU has begun to issue warnings to countries that have 
been slow to implement the directive or adopt it as part of their legislation. The region is 
also working to harmonize building codes between countries to streamline processes and 
to mandate energy efficiency in all codes. It has investigated the possibility of designing a 
harmonized building code at the European level and has set up a platform for information 
exchange on energy performance standardization and legislation among the prominent 
national players to develop suggestions for a European model code.
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5.3 aUsTRalIa  

In response to drought and increasing water shortages, the Australian government has 
implemented policies to mitigate negative climate-change impacts, including energy 
conservation and GHG mitigation in buildings. In June 2005 it released the Ecologically 
Sustainable Development (ESD) Design Guide for Australian Government Buildings,80 which stipulates 
how the government intends to show leadership in minimizing the environmental impacts 
of its own buildings and operations. 

The Green Building Council of Australia (GBCA)l is the nation’s leading authority on green 
buildings and works very closely with the government to promote the importance of 
energy efficiency in buildings. Central to its work is the development of the Green Star 
environmental rating system for buildings, a national comprehensive environmental rating 
scheme for buildings. 

In 2000, the Australian government reached an agreement with industry and state/territorial 
governments to adopt a two-pronged approach to reducing GHG emissions from buildings. 
The first was the introduction of mandatory minimum energy performance requirements 
through the Building Code of Australia (BCA), and the second was the encouragement of 
best practice voluntary initiatives by industry. Industry was supportive of this two-pronged 
approach, taking the view that building-related matters should be consolidated in the BCA 
wherever possible.

Energy efficiency measures were introduced in January 2003 following extensive 
consultations and the BCA has now been amended to include energy efficiency measures for 
all building classifications. All new and substantially refurbished buildings, whether owned 
or leased by the Australian government, must meet minimum energy performance standards 
based on the Australian Building Greenhouse Rating Scheme (ABGR)m or other approved 
scheme. The Voluntary Building Industry Initiatives Programmen is designed to promote 
energy efficiency practices among building and construction practitioners.

 

l Launched in 2002, the GBCA is a national, not-for-profit organization that is committed to developing a sustainable  

property industry for Australia by encouraging the adoption of green building practices through market based solutions. 

It is uniquely supported by both industry and governments across the country. 

m The Australian Building Greenhouse Rating System (ABGR) is an energy efficiency and greenhouse gas emissions 

standard that addresses commercial building design, operation, and maintenance best practices to minimize greenhouse 

gas emissions. Since 2000, ABGR has been rating buildings according to their actual energy performance over 

12 consecutive months.  

n Projects developed with the support of the Australian Government under this program include:

* WERS  Window Energy Rating Scheme

* EDG Environmental Design Guides

* BDAA Marketing Sustainable Design Workshops

* BDP Making Energy Pay

* HIA GreenSmart Professional Accreditation Course

* MBA  Energy Wise-Dollar Wise Training Course

* LBPP Lighting Best Practice Project

* WELS  Water Efficiency Labeling and Standards
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5.4 THe UnITeD sTaTes (Us)

5.4.1 feDeRal InITIaTIves

Legislation governing the built environment is notably progressive in the US. The Energy 
Independence and Security Act adopted in December 2007 aims to cut energy use in federal 
buildings in the US by 30% by 2015, and requires new and renovated federal buildings to 
reduce their reliance on energy from fossil fuels. The energy bill requires that new buildings 
consume 30% less energy stipulated by existing codes. As a supporting measure, the Federal 
Energy Management Program (FEMP) provides guidelines and tools to assist federal facilities 
to achieve these goals. The National Association of State Energy Officials (NASEO) provides a 
forum for the exchange of information and ideas. The National Association of Counties has 
initiated a County Energy Efficiency Network designed to leverage resources and provide 
technical assistance, local training, staff support and financial assistance to counties 
implementing energy management strategies. 

In 2007, the Energy Efficiency and Conservation Block Grant (EECBG)0 authorized $2 billion 
in grants to communities and states as part of the US Energy Security Act. Municipalities can 
apply for program funding to encourage energy efficiency and conservation in commercial, 
residential and municipal buildings. The Commercial Building Tax Deduction,p also written 
into the Act, establishes a tax deduction for expenses related to the design and installation of 
energy efficient commercial building systems. 

The Energy Policy and Conservation Act (EPCA) was amended in 1992 and left a profound impact 
on the use of building energy codes in the US. Under the EPCA every state was required to 
certify before October 1994 that its energy codes would meet or exceed the requirements of 
the ASHRAE Standard 90.1-1989. At the time it was estimated that the EPCA could lead to a 
20% reduction in energy use in half the new commercial buildings built between 1995 and 
2010.81 Although an evaluation of the projected savings is unavailable, the package of US 
energy codes and the 90 series of ASHRAE Standards is by far the most widely adopted model 
used in other countries in the development of national energy codes.82 

Appliance labelling has been successful in driving market transformation.83 Of the energy 
efficiency schemes, the best-known is the Energy Star Program, which was launched in 1992, 
operated jointly by the US environmental protection agency (EPA) and the Department 
of Energy (DOE).84 The Program was initially designed to identify and promote energy 
efficient products, and later expanded to cover building components, systems and services 
installations. The Energy Star Program is a government-backed voluntary scheme that is 
well accepted by industry. According to published data, more than 600 buildings have 
earned the label, and the administrator of the Energy Star program is already working with 
organizations that represent approximately 17% of building square footage in the US85. In 
recent years, the EPA has licensed the Energy Star trademark to several countries, including 
Japan, New Zealand, Australia and Taiwan, and to the EU86.

The High Performance Green Building Act was recently passed in the United States to 
legislate the creation of an Office of High-Performance Green Buildings within the General 
Services Administration (GSA) that would coordinate research and development on ways for 
government buildings to become more sustainable. As part of the Act, GSA announced that 
all future construction within its $12 billion portfolio must be LEED®-certified87.

o EECBG is a program, as part of the Energy Independence and Security Act, which provides block grants to cities and 

states to improve energy efficiency and encourage other environmentally beneficial practices. Grants could also be used to 

provide energy audits and energy technical assistance.

p As part of this deduction, a building owner may claim a tax deduction for expenditures made as part of a building 

designed to reduce the total annual energy used in the operation of the building.
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5.4.2 sTaTe anD mUnICIPal InITIaTIves

US constitutional jurisdiction for buildings crosses federal, state, and municipal levels 
and several exemplary policy initiatives have been adopted at local levels. California has 
demonstrated strong leadership in making energy efficiency a priority in energy policy and 
its energy efficiency programs are considered the most successful in the US. The State’s 2005 
Energy Action Plan II establishes energy efficiency as the state’s top priority procurement 
resource and is endorsed by the Governor, California’s Public Utilities Commission (CPUC) 
and the California Energy Commission (CEC).q The new administrative structure calls for 
utilities to invest in energy efficiency whenever it is a cheaper alternative to new power 
plants and it is recognized as “the most ambitious energy efficiency and conservation 
campaign in the history of the utility industry in the US.”r It directs the CEC to adopt new 
building standards for implementation in 2008 that include new energy efficiency measures, 
cost-effective technologies and photovoltaic systems. The 2004 Green Building Initiative 
commits California to a series of actions that will result in a 20% reduction in the energy use 
of state- and privately-owned buildings by 2015.s California is currently developing policy 
to mandate that all new and a significant proportion of commercial buildings be net zero 
energy consumers by 2030. 

Tax credits are used as policy tools to increase investment in energy efficiency in Oregon and 
New York State. Oregon provides two tax credits for efficient buildings: a Sustainable Building 
Tax Credit for buildings achieving LEED® certification, which is based on the gross square 
footage of the project space; and the State Business Energy Tax Credit, which is also available 
to projects that fulfill certain energy conservation, equipment efficiency and renewable 
energy systems requirements. New York State has a Green Building Tax Credit program based 
on a dollar amount per square foot for commercial buildings larger than 20,000 square 
feet. Its goals are to support the installation of photovoltaic panels in new construction and 
innovation in existing buildings. Since 1999, New York has provided more than $92 million 
in federal and state funds to provide assistance for projects affecting more than 137 million 
square feet of building space.

The City of Chicago introduced a green permit program in 2005 to overcome permit 
approval barriers for green buildings. It was the first of its kind in the US and has a rapidly 
growing program that has helped to significantly accelerate the growth of private sector 
green building development in the city. Chicago has also developed a comprehensive Green 
Building Education and Awareness Program that highlights the work of green builders and 
seeks to drive demand for their products. Today, Chicago leads the nation in number of 
LEED® registered projects.  

q CEC is the state’s principal energy planning agency responsible for developing and implementing building and appliance 

energy efficiency standards. It licenses power plants, implements renewable energy programs, and supports the state’s 

energy efficiency research and development programs.

r California Energy Commission (CEC). (2005). “Options for Energy Efficiency in Existing Buildings”. CEC

s California Energy Commission (CEC). (2005).
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5.5 Common faCToRs aCRoss RegIons

A number of common factors emerge as contributors to innovative policy strategies. They 
include the following:

Government Leadership• 
 In all cases governments established the promotion of energy efficiency as a key   
 priority target for policy development. Government buy-in is particularly important   
 in the implementation and enforcement of command and control regulations   
 and building codes.

Stakeholder Collaboration• 
 Stakeholder collaboration with governments was a key element of programs considered  
 to be successful by the regions. While local governments are responsible for developing  
 legislation, stakeholder organizations such as green building councils and relevant   
 industry associations were considered critical to successful promotion and    
 implementation of the new policies. 

Coordinating Role • 
 Many of the countries examined have established federally legislated bodies    
 responsible for policy execution, program development, and public information with   
 respect to energy efficiency and energy use in buildings. These agencies helped   
 to coordinate, organize, manage, and streamline energy efficiency policy. 

Measurement and Verification Protocol • 
 Measurement and verification protocols proved effective in updating programs   
 and policies. To remain current with emerging technologies and practices policy tools   
 were monitored, evaluated, and upgraded regularly. Long-term funding, an institutional  
 structure to deliver initiatives, and specified input processes and review cycles   
 are important components of measurement and verification protocols. 

Diverse Portfolio of Policy Instruments • 
 The efficacy of individual policy measures was considered to be highest when combined  
 within a package of other policy instruments. Combining regulatory, fiscal/market-based,  
 and information-related instruments helps to capture the advantages of the single   
 instrument as well as reduce the impact of their shortcomings. 

Setting Legally Binding Targets• 
 Setting annual targets for emissions reductions and energy savings was an underlying   
 component of innovative programming in several regions. These targets establish   
 a common goal and can be considered a motivating factor for many associations,   
 agencies, and private sector firms. 
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6.0 POLICy mODELLING ANALySIS

An original modelling study was commissioned by the NRTEE and SDTC to assess the 
impacts of the report’s policy instrument recommendations on carbon reductions from the 
commercial building sector. This analysis tests the feasibility of achieving the target of 53 
MtCO

2
 emissions per year by 2050 with the policy instruments included in the modelling. 

In 2008, emissions were estimated to be 75 MtCO
2
. Four scenarios were modelled in order to 

identify the best combination of policies for emissions reductions:

Applying a price on carbon (section 6.2, Carbon Price Scenario);1. 
Applying a suite of complementary policies targeted at the buildings sector;   2. 

 (without a price on carbon) (section 6.3, Complementary Policies Scenario)
Applying both a price on carbon and the complementary policies     3. 

 (section 6.4, Combined Scenarios); and
Applying a price on carbon and mandatory sector-wide minimum standard    4. 

 regulations (section 6.5, Regulatory Scenario).

The following sections summarize the findings from that modelling work, which are 
considered in the recommended policy pathway.

6.1 baselIne anD RefeRenCe Cases

The economic modelling analysis for this report references a Business-As-Usual (BAU) baseline 
case where no policies, regulations, prices or incentives are implemented, and CO

2
 emissions 

and energy use follow historic growth patterns. Under the baseline case, emissions in the 
commercial building sector increase from the 2008 total of 75 Mt to almost 95 Mt by 2020 
and to 155 Mt by 2050. This number is higher than the BAU estimate of 127 Mt of CO

2
 

emissions by 2050 included in the 2006 NRTEE report, which may be partially attributable 
to a higher assumed economic growth rate, resulting in an increase in the number of new 
buildings expected.

The modelling analysis also includes a reference case in addition to the BAU, which takes 
into account the estimated emissions reductions from the range of policies and programs 
contained in the federal government’s Turning the Corner plan and its Regulatory Framework for 
Air Emissions, as well as selected provincial initiatives.t  The reference case assumes that these 
plans will be implemented as outlined by the government, and that the estimated emissions 
reductions will be attained; therefore, the complementary policies modelled for this report 
targeted specifically at the commercial building sector are in addition to those in the plans. 

t The modelling results that are presented here are all based upon the baseline and reference case modelling that was 

completed by ICF International in analysing the impacts of the Turning the Corner plan. 
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According to the assumptions in the reference case, in 2020 absolute emissions decrease to 
68 MtCO

2
 (compared with 94 Mt in the BAU); however, emissions continue to grow with the 

economy. In both the baseline and reference cases, the economy is assumed to grow at a rate 
of 2.1% per annum. By 2035, absolute carbon emissions increase from 2008 levels of 75 Mt, 
reaching 105 Mt by 2050. The large decrease in emissions from 2009 to 2012 is due to the 
required 18% reduction in emission intensity in the power sector outlined in the government 
plan.u It should be noted that the small difference between the reference and baseline 
scenarios in 2008 is due to the implementation of some government policies prior to 2008. 
Figure 10 illustrates the CO

2
 emissions from the BAU and reference cases in MtCO

2
e over time. 

Note that while overall cumulative emissions reductions occur, the reference case still sees an 
increase in emissions from current levels over time, and by 2050.

u The only commercial sub-sector that maintains an absolute emission reduction is Education, which achieves a 5% reduc-

tion from 2008 levels. 
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6.2 CaRbon PRICe sCenaRIo

The first scenario modelled in this study was the implementation of a market-wide price on 
carbon. Assumptions used in the modelling analysis followed the NRTEE “Fast and Deep” 
scenario,88 which was chosen based on NRTEE research conducted in 2007 that found the 
prices as outlined in Table 6 to be the most effective in achieving deep emissions reductions. 
The “Fast and Deep” pricing scenario is designed to achieve the government’s absolute target 
of 20% overall, Canada-wide emissions reductions by 2020, and 65% reduction by 2050 from 
2006 levels.

Applying a carbon price reduces emissions further from the baseline and reference scenarios.
When the carbon price scenario is applied to the commercial building sector, total emissions 
decrease by just over 10% by 2050, relative to the reference scenario (Figure 11). However, 
when compared to the BAU scenario, emission reductions amount to 39% by 2050 
(95 MtCO

2
e per year). Both are short of the target of 66% below the BAU scenario by 2050, 

i.e. 53 MtCO
2
 emissions per year by 2050. 

TABLE 6

Carbon Price Scenario 
Assumptions

FIGURE 11
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The carbon price scenario does not have a noticeable impact prior to 2020, as the reductions 
that would have been driven by the carbon price are achieved by the expected government 
policies contained in the reference case. These findings align with previous NRTEE work 
identifying that other market barriers reduce responsiveness to price signals in the sector, 
and therefore complementary regulatory policies are required in order to reach its emission 
reduction potential.

Other findings resulting from modelling the carbon price scenario are:

Total energy demand from the sector decreases by 7% by 2050, with space heating   • 
 contributing the most significant decrease at 124 PJ (or 11%) from 2008 levels.

Electricity demand increases by 4% by 2050 relative to the reference case, as new   • 
 buildings begin to select electricity for substitutable loads and heating requirements   
 over more expensive natural gas sources. In provinces such as Alberta and Nova   
 Scotia where the current energy mix is more carbon intensive, the motivation to switch  
 to cleaner electricity sources may be more intense. 

Investment in building infrastructure and equipment increases, growing    • 
 to approximately 11% above the reference case by 2050.

These findings have implications for policy design and help to prepare industry for possible 
emerging trends.

6.3 ComPlemenTaRY PolICIes sCenaRIo

Based on input from stakeholder consultation and findings from the research and analysis 
contained in this report, the NRTEE and SDTC identified the following policies to address 
energy efficiency technology adoption barriers present in Canada’s commercial building 
sector. These policies could encourage downstream energy efficiency investments and provide 
a stronger business case for accelerating upstream (i.e. RD&C) investments. They consist of 
command and control regulations and several types of subsidies that were deemed effective 
in the policy evaluation section of this report. 

Due to the difficulty in quantifying the direct impacts of information programs on 
carbon emission reductions, they were omitted from the modelling analysis. Eight policy 
instruments were included in the modelling scenario:

Mandatory efficiency standards in building equipment1. 
Incorporation of energy into Canada’s National Building Code2. 
Application of accelerated Capital Cost Allowance rates to equipment3. 
Application of high performance standards to public buildings4. 
Provision of resources to increase skills development in the workforce5. 
Provision of resources to expedite the building permit process6. 
Implementation of an energy efficiency tax credit7. 
Promotion of the Canadian building commissioning industry8. 
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When all eight policies are modelled, emissions reach 86 MtCO
2
 per year by 2050, a reduction 

of 19% below the reference scenario. Relative to the baseline (BAU) scenario, emissions 
are reduced by 45%. However, while absolute reductions are sustained for a period, total 
emissions climb back up to 2008 levels by 2042, and increase to 86 Mt in 2050 as illustrated 
in Figure 12.  Emissions are lowest in 2018, amounting to 63 MtCO

2
e; however, absolute 

emission reductions are not attained by 2050, again resulting in an emission level much 
higher than the targeted 53 Mt.

Other findings resulting from the Complementary Policies Scenario that have implications 
for policy development include the following:

Fuel expenditures decrease significantly, dropping by 15% from the reference case;• 
The largest decrease in energy demand occurs in space heating, similar to the result   • 

 found in the carbon price scenario;
There are relatively significant emissions reductions related to water heating (14%)   • 

 and air cooling (33%); and
Emission intensity decreases across all sub-sectors, by 17% on average, with the greatest  • 

 increases in efficiency occurring in the Finance, Insurance and Real Estate (FIRE), Offices  
 and Wholesales sub-sectors. 

FIGURE 12

Total Commercial Building 
Emissions under the
Complementary
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6.4 CombIneD sCenaRIo

To further assess the impact of both carbon pricing and complementary policies, a modelling 
scenario combining the two was conducted. When the complementary commercial building 
policies are modelled with the market-wide carbon price signal, emission reductions are the 
greatest, reaching 82 MtCO

2
e, or 24% below the reference case and 47% below the BAU case by 

2050v as shown in Figure 13. Absolute decreases in emissions compared to 2008 levels in 2050 
are achieved in the Food, Lodging, Recreation, Education, and FIRE sub-sectors as illustrated 
in Figure 14. All other sub-sectors increase in absolute emissions by 2050 as compared to 2008 
levels due to an increase in the number of new buildings related to population and economic 
growth.

FIGURE 13

Combined Impacts of a
Carbon Price and
Complementary Policies

v The total reduction under this scenario is not the combined total of the carbon price and policy sce-
narios.  Instead, some of the reductions that were driven by the price on carbon overlap with those 
driven by the policies; in essence, they overlap. 
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FIGURE 14

Absolute Changes in
Emissions per Building
Sub-sector from 2008
levels in 2050

6.5 RegUlaToRY sCenaRIo

Modelling results for the combined scenario are not sufficient to achieve the emission 
reduction target of 53 MtCO

2
e per year by 2050, but the policies contained in it can play a 

role in preparing the industry for more stringent regulatory measures. A second modelling 
analysis applying mandatory regulations together with an economy-wide carbon price 
was conducted for the commercial building sector to assess the effectiveness of this more 
stringent approach in realizing significant emission reductions. The scenario combined the 
“fast and deep” emissions price that was used for the carbon price scenario with the addition 
of the basic LEED® certification as a regulation for all new buildings.

This modelling analysis also accounted for the incorporation of renewable energy and 
cogeneration to achieve emissions reductions. Figure 15 shows the results of this regulatory 
scenario. By 2050, emissions in the commercial building sector decreased by 65% from 2008 
levels in this analysis, thus exceeding the sector target of 66% below BAU by 2050. This 
scenario also shows the feasibility of the industry vision captured by SDTC that targets an 
emission reduction of 50% below the 2007 level by 2030. 
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FIGURE 15

Combined Impact of a
Carbon Price and
Regulations

Given the current low levels of industry awareness and energy efficiency technology 
deployment, it is unrealistic to implement immediate sector-wide mandatory regulations 
on all new and existing commercial buildings, despite the identified environmental benefits 
of doing so. Neither the building industry nor Canadian governments are prepared for 
a scenario in which all buildings have to be immediately retrofitted. Time is required to 
ensure that skilled workers, information resources, and technologies are available in the 
required quantities, etc. A phased approach to regulation will be required, with the policy 
recommendations contained in this report feeding into the process in order to ensure that 
economic competitiveness is maintained over time. 

A phased approach to regulation will be required, with the policy
recommendations contained in this report feeding into the process in 
order to ensure that economic competitiveness is maintained over time. 

Note: Due to the fact that the Regulatory Scenario modelling did not account for electricity allocated emis-
sions, the absolute emissions numbers are different; therefore, the % change in MtCO2e was used as the 
value on the x-axis for consistency in comparing findings from the other scenarios modelled.
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7.0 POLICy RECOmmENDATIONS

The following policy recommendations include a range of instruments that, when combined, 
form a policy pathway for increasing both upstream and downstream investments in energy 
efficiency in commercial buildings. They are intended to fit within a broader, multi-sector 
energy policy strategy that includes the use of renewable energy, on-site energy generation, 
and energy sharing, in order to reduce energy use and related emissions. This broader 
policy should include pricing reforms for all energy types to reflect their full economic, 
environmental, and social costs. This report includes high-level policy recommendations 
and does not address issues of program design. Further analysis may be required by program 
administrators to determine implementation and evaluation details.

When the four broad categories of policy instruments are compared, market-wide price 
signals are found to be the most effective for reducing emissions in the commercial building 
sector, and to have high net benefits to society of mitigation. Command and control 
instruments can also lead to effective and cost-efficient reductions of carbon emissions in 
the sector, especially when combined with regulatory measures. Subsidies such as fiscal 
instruments and incentives have varying results, in large part due to their program design 
structure.89 Although the list of policy instruments identified in this report does include 
several subsidies, it is important to note that they should be phased out when appropriate, 
should not be technology-specific, and their design should consider free ridership rebound 
and other additionality issues. Voluntary actions and information programs can lead to long-
term behaviour change and some emissions reductions at relatively low costs; however, their 
impacts are difficult to quantify so they were not included in the modelling analysis, but are 
still included in the recommended suite of policies outlined below.

... market-wide price signals are found to be the most effective for
reducing emissions in the commercial building sector, and to have 
high net benefits to society of mitigation. Command and control
instruments can also lead to effective and cost-efficient reductions of 
carbon emissions in the sector, especially when combined with
regulatory measures.

Emissions price•	

Carbon/ energy tax•	

Cap and trade system•	

ECONOMY-WIDE 
PRICE SIGNALS

Building codes•	

MEPS•	

Mandatory labelling•	

Mandatory performance •	

 for public buildings

Sector-wide performance •	

 regulations

COMMAND & CONTROL 
REGULATIONS

Capital & fiscal incentives•	

Tech funds •	

Funding for education  •	

 & info programs

SUBSIDIES

Information &   •	

 performance 

Voluntary building  •	

 commissioning

VOLUNTARY 
ACTIONS
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ReCommenDaTIon 1 

IMPLEMENT AN ECONOMY-WIDE PRICE SIGNAL

Past research by SDTC and the NRTEE, as well as the modelling analysis conducted for 
this report, reveals that a strong and consistent price on carbon emissions is required to 
achieve the emissions reductions targets established by the Government of Canada. Such 
an emissions price would also result in GHG reductions for the commercial building sector. 
Further research is currently underway by the NRTEE as to the most appropriate program 
design for implementing this economic signal and is expected to be released publicly in  
early 2009.

ReCommenDaTIon 2

INCORPORATE COMMAND AND CONTROL REGULATIONS

a) Incorporate Energy Efficiency into Canada’s National Building Code

The National Building Code (NBC) is used as a model by most provinces/territories from 
which to base their codes, making it an important policy tool for reaching other governing 
jurisdictions. We recommend that the code incorporate energy efficiency as a core objective 
and that it be updated at least every five years with increased minimum standards. It must 
be stringently enforced and adapted to reflect changes in technology and building design 
practices. Provinces should be encouraged to accelerate updates to their codes to keep up to 
date with technology advancements and to enhance enforcement mechanisms.

b) Establish Higher Efficiency Standards for Building Equipment

Research shows that command and control policy instruments are successful for increasing 
energy efficiency, both in terms of cost and environmental effectiveness.90 We recommend 
that minimum efficiency performance standards (MEPS) be applied to an increased number 
of energy-using technologies in commercial buildings including lighting, heating, ventilating 
and air conditioning (HVAC) systems, and auxiliary equipment. Since most of the energy-
consuming equipment in buildings is imported to Canada, updated performance standards 
need to be applied to imports of applicable products. Success factors for this policy measure 
include aggressive measures that enable innovation, and frequent, continuous updates to the 
scope and stringency of the MEPS.

c) Implement a Building Labelling Program

Lack of available data for assessing energy consumption in commercial buildings is a barrier 
to policy monitoring and evaluation that can be addressed with mandatory labelling. We 
recommend that buildings be required to publicly expose information about the amount 
and type of energy they consume, so that tenants and investors can make informed buying 
decisions. Building labels can be valuable marketing tools for industry and help to create 
baseline data for comparison and for setting policy targets. These labels can also be integral 
to developing market-based policies and emissions trading certificate schemes for buildings.
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d) Apply Mandatory Performance Standards to Public Buildings

The Government of Canada manages more than 45,000 buildings, representing more than 
10% of the country’s total commercial and institutional stock. Since April 2005 all new 
federal buildings have been required to meet the Canada Green Building Council’s LEED® 
Gold certification, which results in energy efficiencies over 30% higher than the one set 
by the MNECB. Existing government buildings are also subject to third party certification; 
however, the rate of retrofits needs to be accelerated, life-cycle accounting needs to be 
incorporated, and performance maintenance issues need to be addressed. We recommend 
that the government demonstrate leadership in energy efficiency performance by committing 
to mandatory building commissioning and labelling for its building stock. Procurement 
practices need to value energy efficiency products above other options, and government 
departments and agencies require greater flexibility for upgrading their buildings.

e) Implement Sector-wide Performance Regulations

According to the modelling analysis contained in this report, in the absence of mandatory, 
sector-wide performance regulations, CO

2
 emissions reductions from the commercial 

building sector will not attain the targeted reduction of 53 Mt per year by 2050 identified 
by the NRTEE, or the industry vision identified by SDTC of 36 Mt in 2030. Despite this 
acknowledgement, the sector requires policy certainty regarding impending regulations and 
the time to prepare for their implementation. We therefore recommend that a regulatory 
framework for the commercial building sector be developed in the short term, to be 
implemented sector-wide by 2030. Emphasis on performance-based regulations is important 
in order to reduce the risk of sub-optimal performance in buildings over time.  

ReCommenDaTIon 3

USE A VARIETY OF SUBSIDIES TO OVERCOME FINANCIAL RISKS

a) Apply Accelerated Capital Cost Allowance Rates to Equipment 

We recommend that fiscal instruments such as capital cost allowances (CCAs) be used to 
speed up the write-off period of energy efficient equipment. This tool has been applied 
to efficient and renewable energy producing equipment in industrial processesw and 
accelerated amortization rates should be applied to efficient energy-using equipment in 
the commercial building sector. In a survey conducted by the Real Property Association of 
Canada (REALpac)x, accelerated CCA rates were given the highest priority for federal level 
policy recommendations related to increasing investment. To be successful, the benefits of 
accelerated CCAs need to be communicated to building developers, owners, and investors. 
Classes eligible for new rates should be non-technology specific in order to leave the decision 
authority for technology selection in the hands of consumers.

w Class 43.1 provides an accelerated rate of write-off (30% per year, on a declining balance basis) for investments that 

produce heat for use in an industrial process or electricity by using fossil fuel efficiently or by using renewable energy 

sources. The specific criteria are set out in Schedule II of the Income Tax Regulations.

x REALpac is Canada’s senior national industry association for owners of investment real estate. Its green survey was 

administered during the summer of 2008 and was distributed to 1400 members, of which 100 responded.
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y Legislation passed in 2000, Part II of Chapter 63 of the Laws of 2000, establishes a Green Building Tax Credit to be 

allowable against various business and personal income taxes. The Green Building Tax Credit provides for tax credits to 

owners and tenants of eligible buildings and tenant spaces which meet certain “green” standards. Total aggregate credits 

are $25 million and a certificate from a licensed architect or engineer is required each year to guarantee performance is 

upheld.

b) Use Capital and Fiscal Incentives to Overcome Financial Risks

Similar to the model used in New York State,y we recommend that Canada consider offering a 
tax incentive to building owners and tenants who operate or inhabit energy efficient spaces. 
The total aggregate spending would be capped and eligible taxpayers would be required to 
submit proof of performance with their tax return in the form of a commissioning certificate 
or other third-party verification. 

c) Provide Loan Guarantees to Offset Capital Costs

In order to overcome financing barriers, we recommend that the federal government 
follow Japan’s example and work with the energy service companies (ESCOs) in Canada to 
provide  financial guarantees to mobilize green lease programs. These loans offset upfront 
costs to accelerate equipment switching in existing buildings and investment in efficient 
technologies in new buildings. ESCOs provide an assessment of the current levels of building 
efficiency and recommend areas for improvement where cost savings can be incurred. 
The loan repayment schedules are set based on the expected payback from upgrading 
the equipment. Once the loan is repaid the company reaps the ongoing cost benefits. 
Monitoring mechanisms to ensure the equipment is installed and functioning properly are 
key requirements for the implementation of this policy instrument and to ensure that free 
ridership is minimized. 

d) Provide Funding to Create an Advanced Investment Strategy for RD&C

Research, development and commercialization (RD&C) strategies are vital for continuous 
technology advancement and improvements in energy efficiency over time. We recommend 
that a long term strategy for energy efficient commercial building equipment, fuel switching 
technologies, and energy sharing technologies be established now to prepare for an 
uncertain and changing future Canadian industry. Funding mechanisms, support resources, 
demonstration projects and procurement opportunities are all required for a comprehensive 
RD&C strategy.

This long-term RD&C strategy should seek to foster two types of energy investments:

Upstream Investments:1.  Investments made in emerging sustainable technologies,   
 which have a longer timeline to market entry but have a greater potential for larger   
 and more sustained emissions reductions. Today’s emerging technologies will eventually  
 become the market norm, and help to raise industry standards. SDTC focuses   
 on this type of investment, and serves to accelerate these technologies into the market.

Downstream Investments:2.  Purchases made by end-users (e.g. building owners)   
 of technologies currently on the market. These technologies are readily available   
 but often lack the strong environmental attributes required to make deep reductions   
 in emissions.



71

The driving forces and market challenges can be quite different in each case, but both forms 
of investment are required as part of a comprehensive approach to improve Canada’s energy 
efficiency and to reduce emissions. From a policy design perspective, this means that a range 
of policy options to optimize market impacts over time must be considered in the long-term 
strategy. 

e) Provide Resources to Increase Skills Development

Canada is facing a labour shortage in the construction sector,91 making it difficult to find 
workers to complete projects let alone ones who are knowledgeable in advanced energy 
efficiency technologies and operating processes. Building operators, contractors and 
inspectors are particularly in need of increased training in energy efficiency. Integrated 
design processes require that practitioners from all phases of the project work together 
to maximize efficiency. Given that the construction industry is slow to change and major 
worker shortages are expected, we recommend that the federal government play a role in 
providing funding and information resources to education providers and industry that are 
developing curricula to train practitioners in energy efficiency. Training courses targeted at 
the current workforce and industry incentives to provide training to its employees will be 
required to improve operating performance in commercial buildings. We also recommend 
that governments provide funding to Canadian universities and colleges to support 
development of new integrated design programs where future engineers and architects work 
with future contractors, trades people, and building inspectors and operators.

ReCommenDaTIon 4

PROMOTE VOLUNTARY ACTIONS AND INFORMATION RESOURCES

a) Promote Energy Efficiency through Information Programs and Campaigns

Targeted information is required to better inform commercial building investors, owners, 
operators and tenants about available government services and the benefits of using 
them. There is a general lack of information about the quantity and type of energy used in 
commercial buildings and the potential impacts of reducing it. We recommend that the 
federal and other levels of government invest in educating the public and industry about 
how to select, install, and monitor energy efficient equipment in order to address the barrier 
of high transaction costs. Better information also needs to be made available about how 
Canadian buildings compare to those in other countries in terms of energy performance, and 
opportunities for improvement. 
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b) Provide Resources to Expedite the Building Permit Process

Building officials charged with approving permits are often overworked and do not have 
resources for training or updating the permitting process. As a result they may be ill-
equipped to deal with building processes that do not adhere to standard practices, which 
causes delays in the application process. For each month a permit is delayed the cost can 
range from an interest equivalent of 7-20% depending on the stage of the project.z The extra 
clarification required can also cost time and money to the developer. Although the federal 
government cannot directly expedite the permitting process for efficient projects as this falls 
within provincial and municipal jurisdictions, we recommend that it encourage information 
sharing between and develop resources for building inspectors and other officials in the 
provinces/territories and municipalities. A database of best practices and case examples 
for “green permits” would be valuable to overcome time delays experienced with building 
permits. Benefits for building developers from such resources will be time and dollar savings, 
as well as a stronger ability to confirm project scheduling dates with buyers and/or tenants.

c) Create a Service Centre for Building Performance

The commercial building industry is frustrated with current policy fragmentation and lack of 
an accessible unified information resource about available programs, tax policies, inspection 
processes, and other publicly funded services. Much like the Service Canada model for 
providing a single delivery network of government services and benefits, we recommend that 
a resource for green building performance supported by all governments provide information 
about codes and standards, tradeoffs between energy efficiency and water use, waste 
generation, air quality, etc. Such a service centre would contribute to removing technology 
adoption barriers associated with the lack of and complexity of available information.

d) Establish and Regulate Building Commissioning Standards

Underperforming systems are frequently cited barriers to energy efficiency. Despite the 
fact that commissioning has been linked to both economic and environmental benefits, 
the industry is very young in Canada and awareness of it is low. It is recommended 
that the federal government work with relevant organizations to develop standards 
for commissioning practitioners and processes, and to build capacity of the building 
commissioning industry. Once standards and capacity are established, we recommend that 
regulation be established for mandatory building commissioning as part of the construction 
process. Capital and fiscal incentives can then be linked to commissioning reports, which 
may serve as pre-requisites to tax credits or other financial instruments to promote energy 
efficiency.

z Estimate based on stakeholder consultation.
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The primary objective for this work was to create a 
time-sequenced pathway for federal policies to address 
identified barriers in the commercial building sector in 
an economic and environmentally efficient manner.



8.0



75

A comprehensive, integrated approach to guide policy makers 

is essential to develop the most effective policy framework to 

secure carbon emission reductions from the commercial building 

sector and improve energy efficiency. Figure 16 is a graphical 

representation of this pathway, which incorporates the policy 

recommendations derived from the research and analysis con-

tained in this report.

Together, the market-wide carbon price signal and comple-

mentary policy recommendations form the basis for the policy 

pathway. Policy recommendations are included for immediate 

implementation so that emissions reductions can be incurred in 

the short term and the industry can be prepared for a new,  

mandatory regulatory framework. Between 2025 and 2030 as 

emissions begin to rise again following implementation of the 

initial policy suite, mandatory regulations will be required 

in order to continue a downward trend in emissions from  

commercial buildings. If implemented, this policy pathway has 

the potential to result in significant, absolute carbon emission 

reductions from commercial buildings. It will decrease energy 

consumption within this sector, and help build a new industry 

in energy efficiency, renewable energy, and cogeneration  

equipment for Canada.

The primary objective for this work was to create a time-sequenced 
pathway for federal policies to address identified barriers in the   
commercial building sector in an economic and environmentally   
efficient manner.
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10.0 APPENDIX

10.1 naTIonal RoUnD Table on THe envIRonmenT  
 anD THe eConomY: aboUT Us

Concerns about climate change, air quality, and water availability have made Canadians and 
their governments increasingly aware of the need to reconcile economic and environmental 
objectives. That need for reconciliation—and the process of working towards it—is the 
National Round Table on the Environment and the Economy’s raison d’être.

A Solutions-Focused Mediator
The NRTEE has been focused on sustaining Canada’s prosperity without borrowing resources 
from future generations or compromising their ability to live securely.

Our mission is to generate and promote sustainable development solutions
to advance Canada’s environmental and economic interests simultaneously,

through the development of innovative policy research and advice.

We accomplish that mission by fostering sound and well-researched reports on priority 
issues and by offering advice to governments on how best to reconcile the often divergent 
challenges of economic prosperity and environmental conservation.

A Unique Convener
The NRTEE brings together a group of distinguished sustainability leaders active in 
businesses, universities, environmental groups, labour, public policy, and Aboriginal 
communities across Canada. Our members are appointed by the federal government for a 
mandate of up to three years. They meet in a round table format that offers a safe haven for 
discussion and encourages the unfettered exchange of ideas leading to consensus. This is how 
we reconcile positions that have traditionally been at odds. 

A Trusted Coalition-Builder
We also reach out to expert organizations, industries and individuals that share our vision for 
sustainable development. These partners help spark our creativity, challenge our thinking, 
keep us grounded in reality, and help generate the momentum needed for success.

An Impartial Catalyst of Change
The NRTEE is in the unique position of being an independent policy advisory agency that 
advises the federal government on sustainable development solutions. We raise awareness 
among Canadians and their governments about the challenges of sustainable development. 
We advocate for positive change. We strive to promote credible and impartial policy solutions 
that are in the best interest of all Canadians.

A National and International Leading Force
We are also at the forefront of a prospective new international research network that will 
bring together some of the world’s most renowned sustainability research institutes. This 
will build our research and capacity, give us access to new thinking and proven solutions in 
other countries that could benefit Canada. Armed with a proven track-record in generating 
environment and economic solutions, we now seek to use our influence and credibility to 
move forward Canada’s environmental and economic priorities in concert with the world.

An Independent Leader
The NRTEE Act enforces the independent nature of the Round Table and its work. The 
President and CEO is accountable to Parliament and reports, at this time, through the 
Minister of the Environment. The NRTEE is not an agency of Environment Canada or any 
other federal government department, but its estimates and reporting obligations are 
included within the broader environmental portfolio of government.
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10.2 nRTee membeRs

NRTEE Chair
Bob Page, PhD.
TransAlta Professor of 
Environmental Management 
and Sustainability
Energy and Environmental 
Systems Group
Institute for Sustainable 
Energy, Environment 
and Economy
University of Calgary
Calgary, Alberta

NRTEE Vice-Chair
David Chernushenko 
President
Green & Gold Inc. 
Ottawa, Ontario

Janet Benjamin
President
Vireo Technologies Inc., 
and Immediate Past 
President of the 
Association of Professional 
Engineers
North Vancouver, 
British Columbia

The Honourable Pauline 
Browes, P.C.
Director
Waterfront 
Regeneration Trust
Toronto, Ontario

Elizabeth Brubaker
Executive Director
Environment Probe
Toronto, Ontario

Angus Bruneau
Corporate Director
St. John’s, Newfoundland 
and Labrador

Anthony Dale
Vice President
Policy and Public Affairs
Ontario Hospital Association
Toronto, Ontario

Francine Dorion
St-Bruno-de-Montarville, 
Quebec

Robert Dubé
President
Atout Personnel 
Montreal, Quebec

Timothy Haig
President and CEO
BIOX Corporation

Vice-Chair (Past Chair)
Canadian Renewable 
Fuels Association
Oakville, Ontario

Christopher Hilkene
President
Clean Water Foundation
Toronto, Ontario

Mark Jaccard
Professor
School of Resource and 
Environmental Management
Simon Fraser University
Vancouver, British Columbia

Donald MacKinnon
President
Power Workers’ Union
Toronto, Ontario

Ken McKinnon
Chair 
Yukon Environmental 
and Socio-Economic 
Assessment Board
Whitehorse, Yukon

Richard Prokopanko 
Director
Corporate Affairs 
and Sustainability
Rio Tinto Alcan Inc.
Vancouver, British Columbia

Wishart Robson
Climate Change Advisor
Nexen Inc.
Calgary, Alberta 

Robert Slater
Adjunct Professor
Environmental Policy
Carleton University
Ottawa, Ontario 

Robert Sopuck
Vice-President of Policy 
(Western Canada)
Delta Waterfowl Foundation 
Winnipeg, Manitoba

David McLaughlin
President & CEO
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10.3  sUsTaInable DeveloPmenT TeCHnologY   
 CanaDa: aboUT Us

Sustainable Development Technology Canada (SDTC) is an arm’s-length foundation which 
has received $1.05 billion from the Government of Canada as part of its commitment to 
create a healthy environment and a high quality of life for all Canadians.  SDTC operates two 
funds aimed at the development and demonstration of innovative technological solutions.  
The $550 million SD Tech Fund™ supports projects that address climate change, air quality, 
clean water, and clean soil.  The $500 million NextGen Biofuels Fund™ supports the 
establishment of first-of-kind large demonstration-scale facilities for the production of next-
generation renewable fuels. 

WE MEET THE NEED

Canada has significant potential to develop and use clean technologies. This is indicated 
by the activity we have seen. Since 2002, the SD Tech Fund has received 1,497 applications 
from groups comprised of 4,425 companies and institutions, with total requested funding 
exceeding $3.5 billion for technologies in 57 different categories. We have heard from 
applicants in every province and two territories.

The benefits extend to all Canadians and around the world. Clean technologies contribute 
to the economy both domestically and internationally, increasing productivity and 
competitiveness of industry while simultaneously reducing environmental impact. 

We bridge the gap in the innovation chain. SDTC helps bring new technologies to market by 
supporting them through the critical phase of pre-commercialization. Private sector capital 
does not extend to this costly, high-risk stage, creating a funding and capacity gap.

The SD Tech Fund is building the backbone of a clean tech infrastructure in Canada. By 
funding groups of companies (consortia) that represent all elements of a technology’s supply 
chain, we help develop practical solutions that are more likely to attain market success. 

WHAT WE HAVE ACHIEVED

SDTC has achieved tangible early results. In 2005, we saw the successful completion of 
seven projects where technologies met their performance requirements, exceeding typical 
success rates.  In 2006 and 2007, respectively two and seven more projects were successfully 
completed.

Our projects achieve multiple goals at once.  We recognize that clean air, climate change, 
clean water and/or clean soil are inextricably linked.  That’s why 88% of our SD Tech Fund 
portfolio combines these benefits in some way.

We have a broad economic impact. In six years, we have selected 155 projects proposing 
technology solutions for major economic sectors of Canada: Energy Exploration and 
Production; Power Generation; Industrial, Commercial and Residential Energy Utilization; 
Transportation; Agriculture; Forestry and Wood Products; and Waste Management. 
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The SD Tech Fund has achieved substantial leveraging of its funds. We have placed $383M 
over thirteen rounds of funding. This has been leveraged by $928M from consortia members, 
with 83 percent of that from industry (a strong indication that industry supports our model). 
Our contributions range from $153K to $13.9M in projects whose total eligible costs range 
from $332K to $49M.

WE ARE ACCOUNTABLE

We are accountable. We report to Parliament through the Minister of Natural Resources 
and make our Annual Report, Annual Report Supplement, and Corporate Plan – Executive 
Summary available to the public through our website and at our Annual Public meeting. We 
have adopted best practices through our Corporate Performance Evaluation Plan, and have 
successfully completed compliance audits.

10.4 sDTC boaRD of DIReCToRs

Chairman, SDTC
Juergen Puetter
President, Chairman 
and CEO
Aeolis Wind Power 
Corporation

Ken Ogilvie
Independent consultant

David Berthiaume
CEO
OLEOTEK inc.

Michael J. Brown
Chairman of the Board
Chrysalix Energy 
Management Inc. 

Dr. Angus A. Bruneau, O.C.
Corporate Director 

Charles S. Coffey, O.C.
Community Volunteer 

Kenneth Ross Creelman
Managing Director
Marwood Ltd. 

Professor David Johnston, 
C.C.
President
University of Waterloo 

David Kerr
Corporate Director
Brookfield Asset 
Management 

Jane E. Pagel
Senior Vice President
Government and Corporate 
Relations
Jacques Whitford Ltd. 

David Pollock
Executive Director
Tatamagouche Social Justice 
Training and Retreat Centre 

Dr. Dipak Roy
Chairman
D-TA Enterprises Inc.

Director
SensorCom Inc.

Director
Personica Inc. 

Dr. Jacques Simoneau
Executive Vice President, 
Investment
Business Development 
Bank of Canada 

Catherine Smith
Community Volunteer 
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10.5 eneRgY effICIenCY In CanaDa’s CommeRCIal  
 bUIlDIng seCToR: PRogRam PaRTICIPanTs 

Martin Adelaar
Principal
Marbek Resources

John Appleby
Chief
End-Use Market Analysis
Natural Resources Canada

Anne Auger
Vice President, LEED
Canada Green Building 
Council

Katherine Balpataky
Research Associate
NRTEE

Dale Beugin
Policy Advisor
NRTEE

Gudrin Bildfell
Planner
Amico Properties Inc.

Michael Brooks
Executive Director
Real Property Association of 
Canada

Michael Butters
President
MBC Energy and 
Environment

Chris Caners
Associate
ICF International

Jim Clark
Senior Officer
Program Development
Natural Resources Canada

Chris Conway
Vice President
Government Relations
Real Property Association of 
Canada

Robert Dubé
NRTEE Member, and
President, Atout personnel

Denise Edwards
Administrative Assistant
NRTEE

Jeremy Edwards
Associate
Property Acquisitions
ISG Secure Capital

Ken Elsey
President and CEO
Canadian Energy Efficiency 
Alliance

Marion Fraser
President
Fraser and Company

Danny Harvey
Professor
University of Toronto

Amy Hu
Assistant
Climate Change Program
David Suzuki Foundation

Bill Humber
Chair
Center for the Built 
Environment and Civil 
Engineering Technology
Seneca College

Phil Jago
Director
Buildings Division
Natural Resources Canada

Ann Kelly
Senior Advisor
Customer Council
Canadian Electricity 
Association

Louis Marmen
Director
Gas Markets
Canadian Gas Association

Rodney McDonald
Manager
Sustainable Strategy & Policy
HOK

David McLaughlin
President and CEO
NRTEE

Julia McNally
Manager
Planning, Codes and 
Standards Conservations and 
Sector Development
Ontario Power Authority

Thomas Mueller
President 
Canada Green Building 
Council

Diana Osler-Zortea
President
BOMA Canada

Lesley Rogers
Vice-President
Efficiency NB

Nada Sutic
Manager
Green Initiatives
BOMA Toronto

Annika Tamlyn
Policy Advisor
NRTEE

Marie-Lyne Tremblay
Deputy Director
Buildings Program
Natural Resources Canada

Rick Whittaker
Vice President
Investments
SDTC

Glen J. Wood
Senior Associate
ICF International
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POLICY PATHWAY FOR GHG REDUCTIONS
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