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Executive Summary

Canada is the sixth largest consumer of energy in the world. In recent years, due to the growing environmental, economic and social concerns associated with energy use, it is desirable to reduce energy consumption. One way to reduce energy use is to improve energy efficiency in the residential sector. However, technological, economic, financial, institutional, and behavioural factors can all act as barriers to improving residential energy efficiency. 

Our client, l’Union des consommateurs, is interested in defending the rights of low-income energy consumers in Québec. Three research questions were designed to aid in their work. A methodology was developed in order to answer each question. Question 1: How big is the potential for energy efficiency in the Québec residential sector? The methodology to address this question involved the evaluation and comparison of three different calculations, by various organizations, of energy-efficiency potential for Québec. Question 2: What are the barriers within various socio-economic classes that inhibit consumers from being more energy efficient at home? This question was addressed by categorizing barriers, discussed in various sources of literature, based on which socioeconomic class is inhibited by them. Question 3: What are the appropriate “tools” that are needed to help each socio-economic class of residential consumers overcome the identified barriers to energy efficiency? The methodology for question 3 involved identifying the tools that were used in programs that have been developed to improve energy efficiency in the residential sector. 

The reports that we examined on potential, including those of Hydro-Québec and the Energy Efficiency Agency, show that the potential for increased energy efficiency in Quebec is large enough that measures should be taken to improve energy efficiency.  

The results compiled from questions 2 and 3, have lead us to the following recommendations. Educational programs that focus on energy efficiency and sustainability should be pursued in order to ensure energy efficiency in future generations. The government should subsidize energy efficiency programs, rather than subsidizing energy production. The government should implement energy efficient standards, for home building and appliances, which are economically viable for all socioeconomic classes. Non-governmental organizations that work with the government in assisting low-income households could create different or modified programs to assist these individuals with financial constraints. These programs should aim to make information regarding energy efficiency more accessible to the low-socioeconomic class.  

We recommend to the client that they collect their own raw data for Montreal so they can find correlations between the variables that are especially relevant for low-income households; these should include income, housing types and number of people per household. We recommend that the client continue research regarding barriers to energy efficiency for Quebec’s low-socioeconomic class.
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Introduction

Canada is the sixth largest consumer of energy in the world (Canada Government, 2002).  This can be attributed to Canada’s “vast distances, cold climate, energy-intensive industrial base, relatively low energy prices, and high standard of living” (Canada Government, 2002).  The excessive use of energy has environmental, economic and social concerns; therefore, it is desirable to reduce energy consumption. One way to address this problem is to increase energy efficiency.

In our over consuming society, there is a great potential to become more energy efficient.  Therefore, the first question we will address is what potential exists for energy efficiency in the Québec residential sector.  Knowing that, we can then investigate the barriers to energy efficiency that exist and the socio-economic classes to which they apply.  Finally, we will examine the tools and programs that are most effective in overcoming these barriers, again, for each socio-economic class.  It is important to know the potential for energy efficiency prior to studying the barriers and the tools to overcome them.  If there is no potential, it would follow that barriers to energy efficiency do not exist, and therefore tools are unnecessary.   Since we have not attained our potential for energy efficiency, we must identify the barriers that prevent Quebecers of various socio-economic classes from becoming energy efficient.  It is necessary to divide barriers by socio-economic classes because some barriers apply more to one class than others due to income differences, for example.  Once these barriers have been identified, we can then identify the tools most appropriate to overcome the barriers of the various socio-economic classes.  Additionally, we will examine existing programs to show which tools are being used and which programs are most effective.  

Our methodological approach will primarily involve research of literature and reports issued by government agencies and non-governmental organizations (NGO’s).  This will be further addressed in the methodology section of our paper.   A limitation of our research was the time restriction, which prohibited us from conducting surveys that would have yielded data for analysis.  Additionally, interviews with NGO’s and government agencies would have been helpful to determine the opinions of individuals working in this area.   While we have reviewed a large quantity of literature, there remains much that we have not had the time to read and apply to our project.

Literature Review

Introduction

Energy efficiency has become a growing concern in North America for economic, environmental, and social reasons. Energy efficiency, as defined by the World Energy Council (2002), “encompasses all changes that result in decreasing the amount of energy used to produce one unit of economic activity… or to meet the energy requirements for a given level of comfort.  Energy efficiency is associated to economic efficiency and includes technological, behavioral and economic changes.”  Energy use in Canada is among the highest in the world.  Residential energy use constitutes 20% of total energy use in Canada (Ugursal and Fung, 1996). The goals of this project are to identify the potential for Québec households to become energy efficient, to identify the barriers to energy efficiency within different socio-economic classes, and finally to suggest “tools” for our client to help residential consumers achieve energy efficiency. 

Energy Efficiency Potentials

There are two main types of potential that can be calculated when dealing with energy efficiency, technical potential and economic potential.  Technical potential is the energy that would be saved if all energy inefficient technologies and practices were simultaneously replaced by more efficient ones, regardless of cost (Wikler et al., 1993).  This potential is purely theoretical, and not very relevant when trying to address energy efficiency potential in a realistic and socio-economic context.  Therefore, economic potential must be calculated.  This is the potential that would result if all cost-effective energy saving technologies and measures are implemented by consumers (Wikler et al., 1993).  In 1993, Wikler et al. found that energy efficiency of household appliances could be improved by 10-70% depending on the appliance.  For example, dishwashers with no-heat drying cycles could be improved 10-30%, while the efficiency of water heaters could be improved by 40-70% by using alternative heating systems such as heat pumps or solar systems (Wikler et al. 1993).  

Another source for potential energy efficiency is reducing the watts leaked by household appliances while in standby mode.   Often, appliances such as satellite systems, alarm systems, and compact audio systems have little energy difference between ‘on’ and ‘off’ modes (Sanchez et al. 1998).   For example, when security systems are turned off, that is on standby mode, they utilize 18 Watts compared to the 22 Watts they use while turned on, that is to say activated.   According to Sanchez et al. (1998), by focusing on standby losses, the United States energy consumption could be reduced by 21 Tera Watt hours (TWh) which translates to a savings of $1-$2 billion per year.  These previous facts are potentials of energy savings related to consumer behaviour regarding their choice of appliances, and how they use them.  Energy efficiency programs also show that there is a potential for energy efficiency.  These programs include the Energy Star program and the R-2000 program.

The Energy Star voluntary labeling program started in the United States by the Environmental Protection Agency and the Department of Energy (Webber et al. 2000).  Initially this was applied only to office equipment but has recently been applied to household appliances (Energy Star, 2002).  Energy Star guarantees that the energy efficiency of the product is the best available at the time of production (Office of Energy Efficiency, Natural Resources Canada, 2002).  Contrary to what Wikler et al. proposed, Webber et al. (2000) found that the percent annual energy savings for household appliances range from 10-47%, while residential lighting has a 73% annual energy savings, and residential heating and cooling has a 7-34% savings.  Since only the performance of the appliances was considered, these potentials are technical.  It should be noted that while appliances are sold as Energy Star appliances, they are not necessarily on the proper setting for energy efficiency (Webber et al. 2000).  

Another potential area for energy efficiency is in the homes themselves.  The R-2000 program, created by the Canadian Home Builders’ Association and Natural Resources Canada, is a program to build energy efficient homes (R-2000 Program, 2002).  These homes are built according to standards that improve energy efficiency by approximately 40% above existing building code requirements and will use 30% less energy than conventional homes (R-2000 Program, 2002).  Careful sealing of windows and doors to eliminate air leaks and drafts, as well as energy efficient heating and cooling equipments are examples of methods used by R-2000 to improve energy efficiency of new built homes (R-2000 Program, 2002). 

Barriers to Energy Efficiency

Technological, economic, financial, institutional, and behavioral factors all can act as barriers to improving residential energy efficiency.  The National Consumer Law Center (1996), an American non-profit organization, found that market barriers were especially limiting to low-income households.  Low-income households were found not to have the capital required for investing in energy conservation measures. They note that where average income homes spend an average of 3% of their annual income on energy, low income homes spend up to 14% despite the fact that they spend less total money on energy (or, even though their energy bills are comparatively smaller) (National Consumer Law Center, 1996).  The National Consumer Law Center also outlined seven barriers for all residential energy consumers as determined by their research with Northeast Utilities: 1 – information access; 2 – uncertain technologies, where people are unsure of the performance of increased energy efficient appliances; 3 – consumer credit, which reduces the possibilities of investment in more energy efficient technologies; 4 – lack of knowledge, where there are uncertainties about the amount of savings that could result from new technologies; 5 – unfavorable payback periods, where the time it takes to begin to benefit from the investment is too long for consumers; 6 – high initial capital costs; and 7 - difficult installation, since the work of a contractor is often needed to install the more energy efficient technologies (1996).   

Additionally, the National Consumer Law Center (1996) underlined three issues that were of particular importance to low-income households: discount rates/payback periods, liquidity, and tenancy.   High discount rates affect a lot of low-income households because it is what usually determines their choice of doing the investment or not.  Households generally require a short return on investment period for energy conservation measures.  In terms of liquidity, low income households have little capital or ability to raise capital and thus the issue of discount rates becomes irrelevant when households cannot make the initial investment.  Finally, tenancy is a major issue as many low-income households are tenants and “tenants have little or no incentive to improve the landlord’s property” (National Consumer Law Center, 1996).  Landlords’, however, have no incentive to improve the energy efficiency of their building when tenants are responsible for paying their own electricity bills.  Additionally, tenants tend to move more frequently than home owners and therefore have even less incentive to invest in long-term returns (National Consumer Law Center, 1996).

Schipper et al. (1992) discusses various barriers to energy efficiency.  They note that the basic problem is the pricing of energy below its true cost, which leads to a lack of investment in energy efficiency.  Institutional barriers such as government policy, codes and standards may inhibit energy efficiency, and they are unfortunately beyond the control of the consumer.  Like the National Consumer Law Center, Schipper et al (1992) also note the importance of behavioral barriers.  These include a lack of reliable information, and the problem of discounting.  They investigated the effects of tenancy and found results similar to those noted by the National Consumer Law Center.  Additionally, they examined the energy inefficiency of newly built homes.  The study found that builders frequently use the cheapest form of insulation and heating without regard to the impacts on energy bills (Schipper et. al., 1992). 

“Tools” for Overcoming Barriers to Energy Efficiency

Finally, a number of suggestions have been made to overcome barriers to energy efficiency. Harrigan (1992) found that for low-income households, weatherization, which is the improvement of a homes heat management, and energy management education proved to be the most effective tools for overcoming barriers to energy efficiency as opposed to simply instructing them in weatherization or providing no education at all. Weatherization achieves savings in energy through both, the performance of home repairs and the installation of setback thermostats (Harrigan, 1992). A setback thermostat automatically turns the thermostat down when residents are either sleeping or away from the home (Harrigan, 1992).  
In New Brunswick, the provincial government is developing strategies for overcoming barriers to energy efficiency (New Brunswick Energy Policy, 2002).  These include increasing available information and education programs for consumers concerning energy efficiency such as websites, workshops, training programs, and integration with school curriculums (New Brunswick Energy Policy, 2002).  Some other tools include financial incentives to renovate houses to make them more efficient, and renovator training and certification. (New Brunswick Energy Policy, 2002).

Schipper et al. (1992) found that policies for overcoming barriers need to be established for specific locations and socio-economic classes in accordance with the findings of the National Consumer Law Center (1996).   To overcome their stated barrier of pricing energy below its true cost, Schipper et al. (1992) recommends the removal of subsidies and consideration of externalities (generally known as third party effects).  While addressing energy pricing is necessary, that alone will not suffice to overcome other barriers to energy efficiency for low-income domestic units (Schipper et. al, 1992).  Low-income households also need programs that will reduce their energy bills.  

Based on our initial review of the literature, we have found that there are knowledge gaps that make it difficult to link barriers to energy efficiency and tools to overcome these barriers with various socio-economic groups. We hope our research will fill the knowledge gaps and allow us to clearly identify the connections between the barriers to energy efficiency and the various socio-economic groups. Furthermore, this information will allow us to propose the appropriate tools for helping to remove the barriers to energy efficiency for the individual socio-economic groups.  This awareness of the gaps in our knowledge led us to our research questions as outlined below. 

Research Question

As a society, we have a great potential to move towards increased energy efficiency. The primary goal of our project is to examine the reasons why residential consumers are not as energy efficient as they could be. Our project will address three questions.

The first question is: How big is the potential for energy efficiency in the Québec residential sector? It is important to verify if the potential for energy efficiency is large enough before putting in efforts to achieve energy efficiency. Is it environmentally, economically and socially viable? We are discovering that a lot of research has been carried out on the calculation of this energy efficiency potential, but unfortunately, many of the studies show quite different results because they are often dependant on the interests of the researcher or the interests of the funding sources. We will try to get an objective view of the real potential for energy efficiency in Québec. Once we have determined this potential, we will then be able to concentrate our research on the two questions that represent the core of our project.

A major focus will be to answer the following question: What are the barriers within various socio-economic classes that inhibit consumers from being more energy efficient at home? Our initial research suggests there are many reasons why consumers use more energy than necessary. There are technological, economic, financial, institutional and behavioral factors that all act as barriers to improving the energy efficiency with residential consumers. These barriers appear to vary significantly between various socio-economic classes and we will examine the impact of these barriers on each of these socio-economic classes.

Our last question will be: What are the appropriate “tools” (e.g. financial aid, education programs) that are needed to help each socio-economic class of residential consumers overcome the identified barriers to energy efficiency? Many governmental and non-governmental energy efficiency programs presently exist. We will examine them to determine which programs appear to be appropriate and effective and which ones appear to be inappropriate and ineffective. This will allow us to identify the “best tools” for each class to improve energy efficiency. 

Question 1: How big is the potential for energy efficiency in the Québec residential sector?

Methodology

This question was addressed by examining and evaluating three different calculations of energy efficiency potential, from both governmental and non-governmental organizations.  The first report we used came from the Hydro-Québec Development Plan done in 1990.  The purpose of this report was to provide an overview of the potential for energy efficiency in Québec for all sectors.  The second report was done in 1992 by “Service Planification Commerciale”, which wanted to re-evaluate the potential for energy efficiency by energy use for each sector individually.  The last report examined was from the association of Hydro-Québec and the Agence de l’efficacité énergétique.  They calculated the potential for energy efficiency in 2001 in the residential sector for each energy source.  The methods by which the potentials were calculated in each report were evaluated and compared where appropriate.  Finally, an analysis of why the calculated potentials differed was carried out.

Results

Prior to examining the barriers to energy efficiency, we must first look at the potential for energy efficiency to see if it is large enough before trying to achieve energy efficiency.  This includes the technical potential, which is the energy savings that would result if all energy inefficient technologies and practices were simultaneously replaced by the most efficient ones, regardless of cost.  However, this calculation is purely theoretical (Wikler et al., 1993).  A second analysis is needed to determine the economic potential, which is the potential if all cost-effective energy saving technologies and measures are implemented by consumers (Wikler et al., 1993).  Factors which can influence the calculation of economic potential include: the rate of adoption of practice or technology, norms and regulations concerning the implementation of certain technologies or practices, and the impact of current and past programs on energy efficiency.  Additionally, there are certain distortion effects that can positively or negatively influence the success of measures for energy efficiency, and this will in turn increase or reduce the potential of energy saving related to these measures.  Distortion effects are the natural adoption of energy efficient practices and technologies, while the interactive effects are when the adoption of one measure influences energy consumption in another.  The cumulative effects are when the reduction of one energy use results in the reduction of gains made from another measure for the same use (Parent, 2002).  We will examine the potentials from the oldest reports to the more recent ones.  The explanation of each calculation will be done first individually, followed by an analysis of the differences between them in terms of results.  

Plan de développement de 1990 d’Hydro-Québec

In the Hydro-Québec Development Plan of 1990, there was the Projet d’efficacité énergétique, a project spanning ten years that had two goals: 1) energy savings; 2) consumption management.  This project calculated the technical potential for energy efficiency in Québec to be 45 TWh (Tera Watt Hours) which constitutes a third of the total energy consumption in Québec (127.5 TWh) in 1989.  When considering the economical potential, the number was reduced to 27.6 TWh.  Hydro-Québec was willing to absorb 60% of the costs of this project, and based on this level of funding, it was estimated that 34% of the public would participate in the project.  Therefore the overall objective of energy savings for this project was 9.3 TWh by the year 2000.  However, this 1990 objective was apparently unrealistic, as objectives were lowered in subsequent years, first to 6.2 TWh in 1994, and in 1995, no formal objective was stated.  It is important to know that this calculation includes all sectors, not just the residential one, in which we are more interested.  In the next two reports, the potential for energy efficiency was calculated for the residential sector only.   

Potentiel Technico-économique d’amélioration de l’efficacité énergétique au Québec (1992)

	Residential techno-economic potential for 2000

	Use
	TWh
	%

	heating
	4
	37

	appliances
	2
	18

	water heating
	2
	18

	lighting
	1.1
	10

	pool
	0.3
	3

	air conditioning
	0.3
	3

	new constructions
	1.2
	11

	Total
	10.9
	100


Table 1: Economic potential for energy efficiency in the residential sector. (Potentiel Technico-économique d’amélioration de l’efficacité énergétique au Québec, 1992)

In 1992, “Service Planification Commerciale” re-calculated the potential for energy efficiency in Québec by dividing it by sectors, the residential sector being one of them.  Table 1 outlines the economic potential for the residential sector of Québec, which is broken down by energy uses that we will examine individually. The total potential for energy saving for all energy uses combined is estimated to be 10.9 TWh in the Québec residential sector.  

The potential for energy efficiency in heating housing (4 TWh) relies on a number of factors.  First, energy could be saved by improving insulation which would reduce heat loss.  This could be achieved by the installation of energy efficient doors and windows, proper insulation in walls and the roof, and better quality caulking.  Additional reductions in energy consumption can be made by lowering the home temperature when people are absent or during the night.  This can be done either manually or automatically with a programmable thermostat.  This reduction accounts for a tenth of the potential (4 TWh), the rest is due to improvements in the thermal envelope, which includes everything related to the insulation of homes.   

In terms of appliances, the emphasis is on the replacement of old appliances with new more efficient ones over a ten year period.  This accounts for more than half of the 2 TWh of potential energy savings related to appliances.  Minor savings can also be obtained from consumption practices with appliances that are currently in the home, along with routine maintenance.  For example, energy can be saved by replacing leaky parts in the case of refrigerators and freezers and cleaning the condenser coil. 

The use of hot water has a significant potential for increasing energy efficiency with the adoption of a few simple measures.  The flow of water can be reduced by simply installing efficient shower heads.  Insulating water heaters and pipes reduces heat loss thereby conserving energy.  Additionally, by reducing the temperature to which the water is heated, and washing clothes in cold water, energy can be saved.

Analysis of the potential for energy savings with lighting must be divided into exterior lighting and interior lighting.  The potential for energy efficiency for both exterior and interior lighting lies in reducing the wattage and/or the type of the bulbs used, as well as reducing the amount of time that they are used, either manually or automatically. While the gross savings (technical potential) for interior lighting are significant, the net savings (economic potential) are only 40% of the gross.  This is due to a distortion effect explained above: the interactive effect.  There is a loss of heat production related to efficiency improvement by using new light bulbs, as well as when the lights are turned off when the room is not in use.  This leads to an increase in energy use to heat the room, and therefore, the potential for this measure is reduced.  

In terms of backyard pools, the potential is very small (only 0.3 TWh), but it is still significant (3% of the total).  It lies, in part, in reducing the over-use of the devices used in the maintenance of the pool such as the water filter and heat pump.  This can be accomplished by using timers to reduce the amount of time these devices are used, solar covers which are a free and renewable energy source, and two-speed motors. 

For air conditioning, both central and window units, the techniques for reducing energy consumption are the same.  First, the appliances can be turned off when people are absent, thereby reducing the amount of time it is used.  The purchase of a newer model which can be as much as 20-30% more efficient is another measure to save energy. 

According to this second report, the greatest potential for energy efficiency in 1992 was through home heating, followed by appliances and finally water heating, for a total of 10.9 TWh in the Québec residential sector for all energy uses combined.  We are now going to look at the third and last studied report to see the more recent energy efficiency potential calculation done in the Québec residential sector.  

Potentiel Technico-économique du marché résidentiel – volet habitudes et comportements (2001)

This report put out by the Agence de l’efficacité énergétique in collaboration with Hydro-Québec discusses the potential for energy savings in the Québec residential market. A firm named Technosim calculated the potential of energy efficiency for them.  The study includes all energy sources that are electricity, natural gas, oil, and wood.  Table 2 outlines the potential over a five year period for each of the energy sources outlined a above. 

	Economic potential for energy
	efficiency
	

	
	5 year
	potential
	

	Use
	Electricity
	Natural gas
	Oil
	Wood

	Heating
	1.7
	0.16
	0.52
	0.1

	Water heating
	0.19
	0.01
	0.01
	N/A

	Appliances
	0.15
	<0.01
	N/A
	N/A

	Lighting
	0.22
	N/A
	N/A
	N/A

	Air conditioning and pools
	0.35
	0.03
	0.03
	N/A

	Total
	2.61
	0.2
	0.56
	0.1


Table 2: The potential for energy efficiency by energy source in the Québec residential sector. (Potentiel Technico-économique du marché résidentiel – volet habitudes et comportements)

As in the second report we examined, heating comes first in terms of economic potential for energy efficiency.  According to Technosim, the greatest potential for energy efficient heating is the use of programmable thermostats.  The habits of the occupant are the greatest variable in determining the efficiency of this technique.  Even if the temperature is controlled electronically, the minimum temperature desired is the occupant’s choice.  When fully implemented, this represents approximately 25% of the total potential for the energy efficient electric heating of homes.  Even without an electronic thermostat, the potential for energy savings is large when the temperature is reduced manually in the home during the day and or at night.  An advantage of this method is that the cost of implementation is zero.  However, this means that the entire potential lies with the habits of the consumer.  The potential for improving the thermal envelope remains a significant option.  As opposed to electronic thermostats, improvements to the thermal envelope are totally independent of occupant behavior.  In terms of reducing energy loss due to air leakage, it is only profitable to make improvements when there is a large amount of leakage.  Measures to counteract air leakage include: caulking, and installation of valves to cover dryers and kitchen range hood vents.  

When electricity is used, the greatest potential for energy savings is by lowering temperatures in the home and installing electronic thermostats (Table 2).  Improvements to the thermal envelope of a house are only profitable when undertaken as part of a major renovation when the energy source is electricity.  In the cases of natural gas, oil, and wood, the greatest potential for energy efficiency lies in improvements of the thermal envelope.  For these energy sources, the lower level of efficiency of the appliances and the cost of the combustibles makes improving the thermal envelope of the house the most profitable option.  When heating with natural gas or wood, the efficiency of furnaces is an important measure.  Energy efficiency may improve from 65 to 75% when new technologies are employed.
Water heating is the second consumption with the largest economic potential of energy efficiency, once again for all the energy sources.  In this study, efficient shower heads were not considered because all shower heads presently on the market in North America are considered efficient.  No measures are needed to convince consumers of buying them because they will naturally be replaced after a while.  They note that increasing the number of cold clothes washes is important.  However, many people have already adopted this measure and therefore the potential is not relevant.  Another strategy would be reducing the temperature to which water is heated if it is presently above 60˚C, below this point, there is not a huge advantage.  

The potential for energy efficient appliances has been reduced in recent years as Canadian and American regulations have ensured that all new appliances comply with a specific level of efficiency.  The only measure concerning this would be the sensitization of the public to the
Energuide labeling of appliances that we will discuss in the following section.  The natural replacement of old appliances does serve to increase energy efficiency, however this was not taken into consideration when calculating the total potential as all appliances sold must comply with energy efficiency regulations.  The elimination of a second refrigerator and freezer results in the highest improvement to energy efficiency.  This would result in a noticeable improvement on the monthly bill, in relation to appliances.  Other methods to reduce energy consumption include (in descending order): cleaning the condenser coil of refrigerators, improving the efficiency of dish washers, not using the drying cycle of dish washers, and using a clothes line instead of a clothes dryer. 

The most important measure to improve the efficiency of lighting is through the use of low wattage, krypton bulbs.  This accounts for approximately half of the efficiency potential for lighting.  Fluorescent bulbs are also useful but less so when used to replace high wattage bulbs (100 W) that are frequently used (~1000 hr/yea).  For outdoor lighting, sodium light bulbs result in the most energy saved.  Interestingly, halogen lights on motion detectors use more energy than regular light bulbs due to the powerful nature of the bulbs and the increased use.  Another measure to reduce energy consumption is through generic behavior, such as turning off a light when leaving a room.  However, this does not result in noticeable savings for the household ($3/year) and therefore, there is a risk that this behavior will be discontinued by consumers.  Additionally, this potential is reduced, as many consumers have already adopted this habit. They also note that diminishing the power of Christmas lights will result in energy savings. 

For pools, the greatest potential lies in the installation of timers to reduce the time that the filter is turned on while still maintaining water quality.  Improvements to the efficiency of heat pumps only result in significant energy savings for diesel and natural gas powered pumps.  In terms of air conditioning, the only measure discussed is turning off the air conditioner when occupants are not at home.  As for appliances, there are now increased regulations governing energy efficiency of air conditioners. 

Analysis of Potential

The first potential estimation tells us what the potential for energy efficiency was in 1990 for all of Québec, with no distinction between the sectors.  It was calculated to be 9.3 TWh for the year 2000.  It also demonstrates that the calculation of potential is very not exact as the projected potential was revised for a number of years when it became evident that the potentials were not being realized.  Since many things changed since 1990 in the domain of energy efficiency in Québec, we prefer not to use this potential as a reference for today.  The other two estimations from 1992 and 2001 give us more detailed descriptions of the potential for residential energy uses. These two last examinations will be compared and the differences in factors taken into account in the calculation of energy efficiency potential will be explained.  A main difference between the last two reports is that the second deals only with electricity while the latter considers all forms of energy. 

The economic potential calculated in 1992 by “Service Planification Commerciale” was 10.9 TWh for a ten year period.  The one calculated by Technosim for Hydro-Québec and the Agence de l’efficacité énergétique in 2001 is, for a 5 year period, 3.1 TWh for all the energy sources together.  The latter seems to be a more conservative estimate, however, the report was written nine years after the former.  Many factors which influence the calculation of energy efficiency potential have changed in these nine years.  Large steps in the energy efficiency domain occurred in Québec with the formation of the Agence de l’efficacité énergétique, and the energy efficiency programs.  These will be discussed in the third section of this paper.  The significant difference between these two results can be explained as follows.  1) The change in the period from ten to five years results in a reduction of 0.7 TWh (Régie de l’énergie, 2002).  The five year period seems to be more realistic due to the fast evolution of the technologies, regulations, needs and market opportunities (Régie de l’énergie, 2002).  2) As stated above, one of the factors in calculating potential deals with programs already in existence.  Indeed, the implementation of new programs targeting energy efficiency since 1992 explains 0.5 TWh of the reduction in the potential (Régie de l’énergie, 2002).  3) Another factor known to influence the potential for energy efficiency is the norms and regulations leading to the natural implementation of more energy efficient technologies such new more efficient appliances.  4) The same thing happens with other goods and technologies such as shower heads and windows because, even without regulations, the market is now full of new more energy efficient technologies and goods with competitive prices.  These two elements, the replacement of goods and appliances, are very significant since they explain 3 TWh of the reduction in potential (Régie de l’énergie, 2002).  5) The other major element that accounts for 2.9 TWh of the reduction is the better understanding of the parameters influencing the energy efficiency potential, as the adoption rate that was overestimated before, the interactive effect between the measures that reduces energy savings, etc.  6) The last factor is the reduction in the cost avoided by saving energy instead of producing more, which accounts for a 1.5 TWh decrease in the potential (Régie de l’énergie, 2002).  The potential for energy efficiency in Québec did not only decrease, as demonstrated by the increase of 0.8 TWh due to the gain associated with improved measures (Régie de l’énergie, 2002).  

Since both Hydro-Québec and the Agence de l’efficacité énergétique played equal roles in determining the methodology and supervising the work carried out, we do not consider the energy efficiency potential calculated in 2001 to be biased.  The profitability for both the client and the distributor were taken into account for this calculation (Régie de l’énergie, 2002).  In terms of electricity, Hydro-Québec’s interests were considered more strongly, while for the other energy sources, the cost-effective measures for client were stressed (Régie de l’énergie, 2002).  Therefore, we can say that the energy efficiency potential in the residential sector in Québec is approximately 3.1TWh for all the energy sources together.  In term of comparison, for the Sainte-Marguerite-3 hydroelectric project near Sept-Iles, an annual production of approximately 2.73 TWh is evaluated (Hydro-Québec, 1999).  There are more megawatts (energy produced by energy efficiency instead of production) available from the potential in the residential sector than from this big hydroelectric project, in which 2 billions of dollars have been invested.  Therefore, we can say that this potential is significant enough to consider the barriers that inhibit people from being energy efficient. 

Question 2: What are the barriers within various socio-economic classes that inhibit consumers from being more energy efficient at home?

Methodology

Several sources of literature that discuss barriers to energy efficiency were examined. These sources include an international organization (OECD, 1995), the federal government (NRCan, 1999), provincial governments (Hydro-Quebec, 2002 and New Brunswick Energy Policy, 2002) as well as publications from the National Consumer Law Center (1996), Schipper, et al. (1992), Beaudoin (1996), and Harrigan (1992). Upon identifying the barriers, they were then classified based on which socioeconomic classes were affected. The following categories were used: all socioeconomic classes, average income, low socioeconomic class, and universal barriers, which are amplified in low socioeconomic classes.

Results

Technological, economic, financial, institutional, and behavioural factors can all act as barriers to improving residential energy efficiency.  These barriers have further been categorized based on which specific socioeconomic classes are affected by their presence. The categories include all socioeconomic classes, average income, low-socioeconomic class, and universal barriers, which are amplified in the low-socioeconomic class. Each barrier will be discussed as it relates to the affected socioeconomic class. 

Barriers that apply to all socioeconomic classes 

Pricing of energy below its true cost

Subsidies create lower market prices that do not take into account many of the environmental and sociopolitical externalities that are associated with energy supply and use (Schipper, et.al. 1992). The market cost should take into account the full costs of health impacts and environmental damage that result from energy use (New Brunswick Energy Policy, 2002). Pricing below the social cost is considered a failure in the energy market (Schipper, et.al. 1992). The avoidance of health and environmental costs leads to undervaluation of energy, and underinvestment in energy efficiency results (New Brunswick Energy Policy, 2002). In Quebec, the low electricity rates provide little incentive for energy-efficient behaviour (Hydro Quebec, 2002).

Attitudes toward energy efficiency

The attitude of the public towards energy efficiency is often paradoxical (Organization for Economic Co-operation and Development, 1995) Opinion polls have shown that energy conservation is considered an important issue; however, the gap between the desire “to do something”, and taking action towards energy-efficiency is still large (OECD, 1995). In general, consumers do not oppose moving towards energy efficiency as long as it does not require large changes in consumption habits (NRCan, 1999).  

Construction of new homes and buildings: Separation of expenditure and benefit 

Builders have little or no incentive for improving energy efficiency because they will not receive any benefits of energy-efficient measures. The builder often determines the characteristics of the building shell, the type of heating equipment, and the major appliances. The study performed by Schipper, et al. (1992), found that builders frequently use the cheapest form of insulation and heating without regard to the impacts on energy bills.  Materials, equipment and appliances are selected that will reduce building costs; however, levels of energy efficiency below those that are cost-effective for the household are often used. This will lead to higher energy costs for the occupants of the residence in the long-term (Schipper, et al. 1992).

Barriers that apply average income households  

Energy costs are a small part of household expenditures 

Low-income households spend 14% of their annual income on energy; in comparison, homes of average income spend only 3% (Harrigan, 1992 and National Consumer Law Center, 1996). These people are not interested in reducing energy costs, or do not want to bother to take the steps necessary to become more energy efficient. (Schipper, et al. 1992) 

Barriers that exist primarily for the low-socioeconomic class

Tenancy: Separation of expenditure and benefit

Tenant-landlord interaction

Low-income households make up about 17% of all households in Canada (Stats Canada 2001) and they also tend to live in rental dwellings (National Consumer Law Center, 1996). The proportion of low-income households that live in apartments in Quebec is similar to the United-States (Beaudoin, 1996); therefore, the study regarding tenancy performed by the National Consumer Law Center in the United States is also applicable in Quebec.

Tenants have little incentive to improve the property of the landlord. They do not receive any of the benefits of the increased property value; on the contrary, improvements may induce financial harm to the tenant as a result of increased rental payments (Beaudoin, 1996).

When the landlord is paying the energy bill, improved energy-efficiency measures provide him with economic advantages. Reduced energy use may not result; on the contrary, energy use may increase. The tenant is not motivated to reduce energy consumption because he does not incur costs, and therefore does not experience benefits for his actions (NRCan, 1999).

When the tenant is paying the energy bill based on individually metered energy use, the landlord has little incentive to invest in improving energy efficiency (Beaudoin, 1996). In this case, the landlord will be separated from the benefit received from his investment. In contrast, if the tenant is paying the energy bill, but the landlord is living in the building, the landlord will directly benefit from increased comfort, saving in energy and a positive impact of the building (NRCan, 1999). These benefits will result in incentive to invest in improving energy efficiency. 

Tenancy rates

Low-income households that live in apartments tend to move more often than the total renting population (Beaudoin, 1996). The National Social Science and Law Center (NSSLC) found that of the total population, twelve percent changed residences each year; in comparison, 23% of low-income individuals changed residences each year (National Consumer Law Center, 1996). Low-income tenants may be hesitant to invest in energy efficiency measures as they are unsure as to whether they will be living there long enough to obtain the benefits (Schipper, et al. 1992). The payback period of an investment for a low-income household must match, or be less than, the household’s tenure (National Consumer Law Center, 1996). 

Liquidity

Low liquidity indicates that an individual either has little cash or a low ability to raise cash (National Consumer Law Center, 1996). It has been found that energy bills are particularly burdensome for low-income households, leading to low liquidity (National Consumer Law Center, 1996 and Harrigan, 1992). Where average income homes spend an average of 3% of their annual income on energy, low-income homes spend up to 14%, even though their energy bills are comparatively smaller (National Consumer Law Center, 1996). This leaves a smaller proportion of total income available to make capital investments towards improving energy efficiency, or to acquire credit. 

Perceived discount rates

Many consumers undervalue the future energy savings, placing higher value on upfront costs than on long-term savings on operating costs (New Brunswick Energy Policy, 2002). Low-income households tend to have extremely high implicit discount rates, ranging from 80 to 90 percent (National Consumer Law Center, 1996). This indicates a payback period of less than one year is required to attract a low-income household to an energy efficiency program (Beaudoin, 1996). 
Universal barriers, which are amplified in the low-socioeconomic class

Seven barriers inhibit improved energy efficiency by residential consumers in general. These barriers are especially limiting to low-income households, because the barriers that exist specifically for low-income households amplify the effects of these general barriers (National Consumer Law Center, 1996). 

Each of these barriers will be defined in general, and then an explanation of the factors that make low-income households more susceptible will follow.

1-Information access

Schipper, et al. (1992) identifies the difficulty of obtaining reliable information about the financial impacts of different investments or actions, as one of the main behavioural barriers concerning the decision-making of energy users. The OECD identifies this barrier as an “efficiency gap”, which arises because information about investment opportunities is often unreliable and unavailable (1995)

Even when reliable information is available, the perception of information as unreliable will inhibit adoption of energy-conservation measures. Low-income individuals are often skeptical of information provided by utilities, which “historically have exercised power over their access to life-supporting necessities” (National Consumer Law Center, 1996, pp.69). This disadvantage stems from lack of liquidity, as without financial means, low-income households may be unaware of other options, feel that any known options are unattainable, and may feel that they are vulnerable to the dominating power of the providers of these “necessities of life”. 

The information must be understandable to the general public. The language used in energy-efficiency messages is often technical and complicated, discouraging the adoption of energy-efficiency measures (Beaudoin, 1996). Low-income households are disproportionately subject to language barriers due to lower educational levels (National Consumer Law Center, 1996). 

Consumers must spend time and effort to obtain information on comparing capital investment and long-term savings (National Consumer Law Center, 1996). Low-income households often have limited access to the means of communication (including telephone and the internet), which are traditionally used to promote energy-efficiency programs (Beaudoin, 1996). Lack of liquidity also limits means of transportation that would be necessary to investigate improving energy-efficiency (Beaudoin, 1996). Harrigan (1992) found that limited transportation and the difficulty in taking time off work are two barriers to accessing information about available programs aimed at reducing energy consumption. 

Access to energy efficient technologies

Although energy efficient technologies are becoming increasingly available, limited selection in local markets makes it difficult and time-consuming to find the goods that are the most cost-effective and best suit the consumer’s needs (New Brunswick Energy Policy, 2002). Low-income households are more susceptible to this barrier due to lack of liquidity as discussed above in relation to communication, transportation (Beaudoin, 1996), and time constraints (Harrigan, 1992).

2-Uncertain technologies

Consumers perceive energy-efficiency investments as a risk, questioning if the benefits will result to the extent they were claimed (Schipper, et al. 1992). Manufacturers often supply the information; resultantly, consumers are suspect of the credibility of the source (National Consumer Law Center, 1996). Consumers have little first-hand experience with the performance, reliability, and operating costs of new energy-saving technologies (National Consumer Law Center, 1996). Fear of less reliable equipment, leading to reduced comfort, promotes consumers to make decisions based on habit (Hydro Quebec, 2002 and New Brunswick Energy Policy, 2002). 

These concerns may be great for low-income households who have few alternative options due to lack of liquidity. Familiarization with new technologies often occurs at trade shows, which are not accessible to low-income households due to limited transportation and high cost admission fees. Assurance of the reliability of new technologies often occurs through telephone and internet communication, which may be limited for low-income households.  

Without information on the conservation options available, and without cash or credit, low-income households cannot take advantage of energy efficiency technologies (National Consumer Law Center, 1996)

3-Consumer credit

Investment in energy conservation measures often requires access to credit (National Consumer Law Center, 1996). Consumer credit is limited by two main factors: the first applies to all socioeconomic classes, and the second is low-income specific.

First, financial institutions do not regard conservation investments as being valuable; as a result, interested consumers are often denied the financing that is required to invest in improving energy efficiency (National Consumer Law Center, 1996). 

The second factor applies mostly to low-income households, who tend to have low liquidity. Lack of liquidity inhibits access to credit. Without credit, the financing that is required to purchase appliances that consume less energy, is virtually unattainable (Beaudoin, 1996). 

4-Lack of knowledge

The Organization for Economic Co-operation and Development (1995) identifies one of the major barriers to improved energy efficiency as the lack of feedback on energy consumption. It is difficult for the customer to determine if energy conservation measures are producing savings (National Consumer Law Center, 1996). Energy efficiency improvements are often masked, on the energy bill, by factors including weather variations, behaviours and habits involving energy use and the “unitary cost” of energy (NRCan, 1999). Uncertainty about past savings, combined with uncertainty about future energy prices, presents a major barrier to improving energy efficiency (Schipper, et al. 1992).  

Low-income households may have limited access to education that could clarify these uncertainties. Lack of liquidity limits communication, transportation and available time.   

5-Unfavourable payback periods

Some conservation measures seem to be effective in producing system wide savings; however, on a customer-specific basis, the savings may not justify the investment (National Consumer Law Center, 1996). The concept of discounting, “one dollar saved in the future has less value than a dollar saved right now”, is taken into account when profitability for energy efficiency measures are studied (NRCan, 1999). However, consumers are skeptical about these future gains. 

Consumers often have high implicit discount rates in evaluating the trade off between investment in improving energy efficiency and future energy savings (Train, 1985). Implicit discount rates of residential households in general have been estimated as ranging from 20 to 40 percent (Schipper, et. al. 1992). The National Consumer Law Center (1996) estimate of 30% translates to an estimated payback period of approximately three years. 

Utility conservation programs attempt to bring increased energy-efficiency investments within the 30 percent discount range; however, this excludes low-income households from participating in the programs at all. This is because low-income households tend to have “extremely high” implicit discount rates, ranging from 80 to 90 percent (National Consumer Law Center, 1996, pp. 67).  This indicates that a payback period of less than one year is required to attract a low-income household to an energy efficiency program (Beaudoin, 1996). 

6-High initial capital costs

The initial cost of a technology is usually a greater concern than the life cycle costs; therefore, higher initial costs of an energy-efficient technology often inhibit investment (Schipper, et. al. 1992). 

Even when an improved energy-efficiency measure is justified by a favourable payback period, it will not be adopted if the initial capital cost is greater than the ability of the customer to finance (National Consumer Law Center, 1996). High cost of capital often limits investment in energy efficiency due to lack of liquidity for low-socioeconomic households. The National Consumer Law Center (1996) emphasizes this as a market barrier that is often ignored in appliance rebate programs. These programs aim to encourage customers to purchase more efficient appliances, by paying the difference between a more and a less efficient appliance. The purchase of a refrigerator is given as an example, where the less efficient refrigerator costs $600 and the more efficient appliance costs $700. The Utility will pay the $100 difference; however, households that do not have the financing available to spend $600 on a new refrigerator are excluded from the program.

7-Difficult installation

Implicit costs of installation prevent the adoption of improved energy-efficiency measures (National Consumer Law Center, 1996). The understanding of these measures often requires extensive technical knowledge that takes into account the impacts of adoption on comfort, air quality, and consumer’s behaviour (NRCan, 1999). Contractors are usually hired to perform installation; however, lack of liquidity of low-income residents inhibits their ability to hire a contractor (National Consumer Law Center, 1996).

Question 3:  What are the appropriate “tools” (e.g. financial aid, programs) that are needed to help each socio-economic class of residential consumers overcome the identified barriers to energy efficiency?

Methodology

Many tools to overcome energy efficiency were examined as suggested by Natural Resource Canada (NRCan), the Office of Energy Efficiency (OEE) and the literature from Schipper et al.  These tools are used in programs to aid residential consumers in becoming more energy efficient.  Various programs by the federal government through the NRCan and the OEE, as well as programs from the provincial government of Québec were also studied.  At both the federal and provincial level, there are programs in conjunction with non-governmental organizations which specifically target the low-income socio-economic class.  Furthermore, programs were looked at from energy supplying companies such as Hydro-Québec and Gaz Métropolitain.  Finally, the programs were analyzed to determine which were most effective at promoting energy efficiency in residential households for each socio-economic class.

Results

In order to overcome the barriers to energy efficiency discussed in question two, specific tools are required.  These tools are usually not directed at specific socio-economic classes, however the programs which contain these tools often are.  Several programs exist at both the federal and provincial level to make residential consumers more energy efficient.  The programs offered at the federal level include those through the Office of Energy Efficiency (OEE) which is a division of National Resource Canada (NRCan).  These programs focus mainly on single detached houses, because this is the predominant dwelling type in Canada (Fung et al, 2001).  Unfortunately, low-income households, which make up 17% of households in Canada (LIEEP, 2001), tend to live in rental dwellings (National Consumer Law Center, 1996) that are not included in this category. At the federal and provincial level there are numerous programs created in conjunction with Non-governmental Agencies (NGO’s) that specifically tackle this problem.  Furthermore, many energy supplying companies such as Hydro-Québec and Gaz Métropolitain offer energy efficiency programs at the provincial level.  

Programs use various tools for residential consumers to overcome the barriers to energy efficiency.  The Office of Energy Efficiency has identified these tools as leadership through increased energy efficiency in federal operations, information and education to advise consumers of opportunities, voluntary action by manufacturers to improve energy efficiency, regulation to remove inefficient products from the market, financial incentives, and finally research and development (NRCan, 1999 and MacLeod, 2001).  Additionally, Schipper et al. (1992) found that increasing energy efficiency requires the development of policies designed for specific users and locations, as well as ensuring that prices of energy reflect the true cost.  All of these are key tools needed to support energy efficiency policies and are seen throughout the federal and provincial programs which follow.
Federal Programs

National Resource Canada and Office of Energy Efficiency

NRCan’s initiatives in the residential sector are intended; to increase energy efficiency for new and existing buildings and equipment, persuade individuals to purchase more energy efficient buildings and equipment, to ensure that energy consuming equipment is used in the most efficient way, to influence the energy use practices of individuals, and to develop technologies to give the consumers and communities new opportunities to improve energy efficiency.  The programs from NRCan and OEE are the EnerGuide, Energy Star, and R-2000 programs (NRCan, 2002).

The EnerGuide for houses is a program initiated by the Government of Canada’s Office of Energy Efficiency.  It offers homeowners a professional evaluation by a trained technician of a home's heating, hot water and ventilation systems, as well as insulation and air leakage.  Participants in the program receive a thorough home energy evaluation and analysis, a guided tour to point out areas of air leakage, a report on their home’s energy performance, a home improvement plan to lower energy costs, and an EnerGuide for Houses rating and label for comparisons with homes across Canada (OEE, 2002).  This program can be used for renovating existing homes and building new homes.  The estimated cost of the evaluation and report is $350, but may be less expensive where local governments or industry offer the services.  For this program to be successful there must be technicians with proper training and education.  The benefits from this program include increased comfort in the home and financial incentives, as well as improved energy efficiency depending on the condition of the home (OEE, 2002).

Energy Star is an international symbol of energy efficient products.  There is an international set of standards that must be met for a product to be Energy Star labelled.  These products assure the consumer that appliances, residential heating and cooling equipment, consumer electronics, and lighting are the highest in their class.  Energy Star is administrated by the Office of Energy Efficiency in Canada, which promotes and monitors the use of the Energy Star mark across Canada, and enrols participants in the promotion program of the products (OEE, 2002).

The R-2000 program, through National Resources Canada, promotes the use of cost-effective energy-efficient building practices and technologies.  The program works in three ways: as an energy-efficiency standard for new homes, ongoing education and training for homebuilders, and testing and certifying new R-2000 houses (OEE, 2002).  The program boasts the most energy efficient homes on the market, with 40% more efficiency than the building code requires.  Some benefits not seen in most programs are the whole house ventilation system, which brings filtered outdoor air to every room, while exhausting stale air. Another benefit is the heat recovery system that captures heat from exhaust air to pre-heat the air coming into the house (OEE, 2002).

Non-Governmental Organizations

The Canadian Low Income Energy Efficiency Program (LIEEP) is a program developed by three non-governmental organizations, Équiterre, Vivre en Ville and the Green Communities Association.  It focuses specifically on improving energy efficiency among the lower social class.  This program concentrates on implementing the most cost effective measures while meeting the needs of different occupancy situations.  The proposed measures include; education and weather-stripping (e.g. caulking of windows and doors), electronic programmable thermostats, EnerGuide for houses and weather-stripping, and finally weatherization (e.g. insulation, air leakage control) (LIEEP, 2001).  In order for the electronic programmable thermostats and weatherization measures to be effective, they must be coupled with the education and weather-stripping measure or the EnerGuide for houses and weather-stripping measure.  These measures would result in a 10% saving in the participants heating bill.  Other savings on non-heating energy bills such as on appliances and lighting that also occur have not been evaluated, but estimates of the total reduced energy costs is up to 20% (LIEEP, 2001).  

At the provincial level there are also many programs offered for residential consumers to improve energy efficiency.  The Agence de l’efficacité énergétique is the Québec equivalent of the Office of Energy Efficiency at the federal level.  It promotes a program similar to Natural Resource Canada’s R-2000 program, called Novoclimat.  Novoclimat’s program provides energy inspections for people doing renovations, building a new home, or simply trying to reduce their energy bills.  The agency also works closely with Hydro-Québec and Gaz Métropolitain to offer their customer’s energy efficiency programs.  Another program created by the agency in partnership with community organisations targeted for low-income households is the Energy-Cost Saving Program for Low-Income Households (CMHC, 2002).  

Provincial Programs

Hydro-Québec

Hydro-Québec, a government run organization, provides electricity to 3.5 million people in Québec.  They approach energy efficiency on three levels: energy conservation, management and use (Hydro-Québec Strategic Plan, 2002).  Energy conservation is promoted through behaviours and equipment that are able to reduce consumption without compromising people’s needs, such as more efficient lighting and electronic thermostats.  Energy management refers to optimizing the use of equipment by spreading out the times that energy is consumed, for example residential dual energy or interruptible power.  Energy use efficiency refers to promoting the most energy efficient source, such as oil heating in certain areas (Hydro-Québec Strategic Plan, 2002).  Hydro-Québec has initiated energy efficiency plans at various times, depending supply/demand and business conditions.  The main way of informing residential consumers about energy efficiency is through energy efficiency tips sent out with the monthly bill.  These are tips for around the home, such as weatherization and efficient appliance use.  They also sell or rent water heaters, heating systems and air conditioners that they have found to be highly energy efficient (Hydro-Québec, 2002).  

Gaz Métropolitain

Gaz Métropolitain is a distributor of natural gas, another major source of energy in Québec.  It serves 160,000 customers in 259 municipalities throughout Québec.  Gaz Métropolitain’s main objective is to offer customers sustainable and cost-effective solutions that will reduce their energy consumption (Gaz Métropolitain, 2000).  Along with offering its costumers simple useful tips on how to save energy, Gaz Métropolitain offers specific energy efficiency plans and high-energy efficiency technologies.  Its energy efficient plans include paying their customers incentives to buy higher efficiency appliances as well as informing their customers of services offered by the Agence de l’efficacité énergétique.  These services include the Energy Inspection Service that uses the EnerGuide program discussed earlier to make a home more energy efficient, and other local community programs that are specific for low-income households which will be discussed below (Gaz Métropolitain, 2000). 

Non-Governmental Organizations

The Energy-Cost Saving Program for Low-Income Households is mainly an education and weather stripping program.  It provides services from a counsellor and a technician who visit households to advise them on energy efficiency while installing certain energy efficient products such as weather stripping windows and doors, low-flow showerheads, and adding aerators on faucets (Gaz Métropolitain, 2000).  This program usually costs $250 but is free of charge to those who meet the requirements (LIEEP, 2001).  Visits are conducted by community organizations, such as Équiterre and Option Consommateurs, in the costumer’s community.  This program results in a direct savings of 2.7% on residential energy costs over 10 years, and an additional savings of up to 10% is estimated if consumer habits change (CMHC, 2002).  

Conclusion

Throughout our analysis of the vast amount of information we examined on potential, barriers, tools and programs, it is evident that the issue of energy consumption is important.  The potential for increased energy efficiency in the Québec residential sector is large enough for measures to exist in order to improve energy efficiency. As discussed in question one, the number of megawatts (3.1 TWh) that could be produced from this potential is larger than the amount of megawatts that will be produce by the Sainte-Marguerite-3 hydroelectric project (2.73TWh), without considering the environmental impacts of the project.  Home heating, water heating and lighting are the three energy uses which have the highest potential for energy efficiency.  

From the information on potential, as well as the literature on barriers, tools and programs, we came up with some recommendations the client may want to consider to help overcome barriers to energy efficiency in the Québec residential sector.      

Education: Main Tool

The lack of education is a barrier that needs serious consideration.  Fortunately, there are some strategies to deal with this barrier that have been implemented in other areas and could be used in Québec.  BC Hydro has a program that begins educating children at an early age.  It encourages them to start thinking about where energy comes from, what is energy efficiency is and how can energy affect the environment (BC Hydro, 2002).  This is reinforced with high school activities, such as looking at the effects of hydropower on fish populations.  The goal of these programs, as stated by BC Hydro, is to spread awareness of energy efficiency and sustainability to a young generation.  This is one example to help overcome education and attitude barriers towards energy efficiency by changing the way future generations look at energy efficiency.

Focus on consumer’s interests

The programs for increasing energy efficiency in Canada come mostly from the Federal and Provincial Governments, as well as in conjunction with NGO’s that are devoted to helping low-income households.  All these programs highlight environmental protection as one benefit to increased energy efficiency, because the residential sector accounts for 16% of CO2 emissions (NRCan, 1999).  From examining programs for energy efficiency and the ways they are marketed to the consumer, we found that people are generally persuaded to increase energy efficiency only if it involves an increase in comfort or a financial incentive.  This is also revealed in a survey by Hydro-Québec in which consumers revealed that comfort is generally more important to them than being energy efficient (Hydro-Québec strategic plan, 2002).  This attitude towards energy efficiency, as seen in our barriers section, appears to be one of the largest barriers to energy efficiency for all socio-economic classes.  Overcoming this barrier would require concern and awareness of the unseen environmental consequences of people’s actions, which does not appear to be a main concern to the general public.  This attitude indicates that programs that are designed to reduce GHG emissions or promote sustainable activities must be directed at the consumer as a financial or comfort incentive in order to be successful.  Since the Kyoto Protocol ratification has recently been approved, people may become more involved in reducing GHG.  This is a new tool that could be used by our client and any other organization to encourage people to become more energy efficient.  However, for now, we recommend that energy efficiency programs focus on financial and comfort incentives to get consumers involved.

Subsidies and Higher Standards from the Québec Government

The pricing of energy below its true cost due to subsidies, is another barrier limiting energy efficiency (Schipper, et al. 1992).  Currently, there is no mechanism which properly accounts for the associated health and environmental impacts of the production of energy.  To account for these costs, government intervention would be the best method since they currently subsidize energy (Schipper et al).  We recommend that the government redirects these subsidies from energy production towards energy efficiency programs.  We saw in the potential section of the analysis, that a lot of money is spent in new hydroelectric projects while only a little is invested in energy efficiency programs or regulations.  

From our barriers section we found that there is little or no incentive for builders to improve energy efficiency, and they are likely to use the cheapest materials over more energy efficient ones (Schipper et al, 1992).  We recommend that the government implements energy efficient standards that are economically viable for all socio-economic classes.  The R-2000 program is an example of such a program that could become the basis or a model for regulating the construction of new homes.  
Measures Specific to Low-Income Households

It is evident from our research that barriers to improve energy efficiency exist for all socio-economic classes in Québec. However, the low socio-economic class is more susceptible to a greater number of barriers, as well as different ones.  In order to overcome these barriers, we recommend that the different classes be addressed separately.  

Returning to the previous example of incentives for builders of new houses, we know that low-income households tend to live in rental dwellings.  Different or modified programs could be created by the government and NGO’s to assist these individuals in order to make programs of this nature a success.  We found that there is a large potential for energy efficiency from the improvement of the thermal envelop in existing dwellings. However, this measure is cost-effective only when it is done during renovations.  The Québec government could subsidize these renovations, by working with tenants and landlords, to help low-income households to increase their energy efficiency.  This is one example of a program that could be created by the government to increase the energy efficiency of low-income households.  

Low-income households in Canada tend to live in housing areas that use more energy than the average house, therefore, they are highly affected by increases in energy costs (LIEEP, 2001).  We found that most energy efficiency programs created by the federal or provincial governments require some sort of initial investment in the form of products or home inspections.  Low-income homes may not have the disposable income to spend on these types of energy efficiency initiatives, even if there is a short payback period.  The federal government does have a program offering tax rebates during times of increased heating costs, but this one-time offer does not help the long-term problem.  After examining the barriers to energy efficiency for low socio-economic classes, namely tenancy, liquidity and perceived discounts rates, we think that specific subsidies should be available for low-income households to help them benefit from the same energy efficiency programs that the higher socio-economic classes can afford.  As explained in the barriers section, it is the low-income households that would benefit the most from energy efficiency programs since they spend a larger percentage of their annual income on energy.  This is very important, especially since our client is working with low-income households.  

Information

An abundance of information has been produced on methods to improve energy efficiency; unfortunately access to this information appears to be a huge barrier.  For example, the number of households eligible for low-income assistance through Québec programs is estimated to be 1,270,000, but in the next year, only 13,000 of these homes will have benefit from the Energy-Cost Saving Program for Low-Income Households since its beginning (Agence de l’efficacité énergétique, 2002).  If information was more accessible or more readily available in different ways, more people would receive home inspections with one of these projects.  We recommend our client to investigate ways to make information on programs for energy efficiency more accessible. 

Gaz Métropolitain: a good example to follow

We found that the residential energy saving program offered by Gaz Métropolitain is very extensive and uses many tools to overcoming barriers.  Along with informing its customers about the importance of energy efficiency, it also includes many “tricks and tips” to save energy.  Gaz Métropolitain also pays its current customers and residences on the gas grid that are not yet connected an incentive to buy higher energy efficient appliances.  Finally, Gaz Métropolitain promotes programs available through the Agence de l’efficacité énergétique and other non-governmental organizations, such as the Energy Inspection Service and other community programs.  It provides advice on who to contact, and informs its customers on how get in touch with specific organizations.  Gaz Métropolitain’s programs are very accessible through their website and the company also supplies information relating to all socio-economic classes.  Hydro-Québec does not seem to address low-income households’ problems and less information is accessible; therefore, we recommend our client to investigate these initiatives further to see if they could be adopted by Hydro-Québec.
Raw Data and More Research
There was a fair amount of available literature on general barriers to energy efficiency and tools to help overcome these barriers. However, we did not find any quantitative data about these variables.  Therefore, we recommend to our client that they collect their own raw data for Montreal so they can find correlations between these variables, as well as other variables more pertinent to low-income households such as income, housing types, number of people per household, etc.  This was not something we could do because of time constraints and available resources.  There is much more information that needs to be examined, but simply could not be due to time constrains.  There were also numerous reports done by various organizations in Quebec that we could not retrieve, but would have been extremely helpful in assembling this project.  We recommend that the client continue to research these topics, as a longer time frame is needed for more conclusive results.
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