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Abstract 

Energy efficiency improvements in the social housing sector have the potential to 

produce a range of environmental and social benefits.  These improvements can be produced 

through retrofits that deliver energy savings or new construction built to a high standard of 

energetic efficiency.  However, implementation of these approaches is hindered by economic and 

organizational constraints affecting the agencies that provide society with social housing and the 

governments that support the provision of these services.  This thesis builds on the work of other 

researchers studying these constraints by supplying an in-depth case study from Alberta and a 

discussion based on its findings.  The case study focuses on E4C, a social service agency with 

several housing projects.  Overall, findings matched important themes identified in the academic 

literature. The in-depth nature of the case study added additional insight to many of these 

themes.  Most barriers are economic in nature and related to a lack of sufficient funding or the 

up-front costs of energy-saving retrofits.  The recommendations presented are based on 

consideration of the multiple barriers and opportunities faced. Most of these require a 

considerable investment of time on the part of agencies and would be followed up by capital 

investments to implement energy-saving changes. Therefore it is important to note that the most 

significant barrier is commitment, which is one of E4C’s central values.  This thesis showed that 

commitment cannot exceed capacity to act. Greater commitment on the part of governments, 

agencies or society at large could have significant impacts in improving the energy efficiency of 

buildings in the Albertan, and Canadian, social housing sector. 
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Chapter 1: Introduction 

 

 High levels of energy efficiency in the social housing sector have the potential to produce 

environmental benefits through reduced emissions of greenhouse gases, improved quality of 

social housing and greater economic efficiency for social housing providers.  This thesis presents 

evidence from a literature review and case study to explore the long-term barriers and 

opportunities related to investment in energy efficiency retrofits to the building stock in the 

social housing sector in Alberta.  My objective in conducting this research was to provide 

analysis which could inform the development by governments and agencies of policies which 

would best support the implementation of energy efficiency retrofits in the social housing sector.  

1.1 Environmental Impacts of Secondary Energy Consumption in the Social Housing 

Sector 

The consumption of secondary energy sources for the housing sector negatively impacts 

the environment in multiple ways. These include greenhouse gas (GHG) emissions from power 

generation and direct ecological impacts from primary energy resource extraction, conversion to 

secondary forms of energy and distribution to location of use.  The consumption of secondary 

energy in buildings is linked to the emission of GHGs into the atmosphere and, consequently, to 

anthropogenic climate change.  According to the Office of Energy Efficiency (2006), the housing 

sector makes up 17% of the demand for secondary energy in Canada and is responsible for 16% 

of national GHG emissions.  According to Natural Resources Canada, electricity accounted for 

almost 17% of secondary energy use in the Albertan residential sector and a further 81% was 

derived from natural gas (Natural Resources Canada, n.d.). This is particularly significant in 

Alberta’s deregulated secondary energy market where, according to Alberta Energy, 59% of 
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electrical power is derived from carbon intensive coal 

(http://www.energy.alberta.ca/coal/coal.asp).  This demonstrates reliance in the Albertan housing 

sector on polluting, carbon-intensive fuels and links the decisions of individuals and agencies 

acting in this sector to the global issue of GHG emissions and related climatic changes.  GHG 

emissions are directly responsible for a warming atmosphere and, depending on future emissions, 

could produce a rise in global average temperatures of up to 4 ºC with indirect impacts ranging 

from damage to coral reefs to species loss through extinction and sea level rise (Urge-Vorsatz et 

al, 2007).  Future climactic changes in Canada will be discussed in Chapter 5.  

1.11 Environmental benefits of Greener Buildings 
 

 Reducing the environmental impacts associated with GHG emissions from buildings can 

be mitigated by retrofitting existing buildings or by designing buildings in ways which reduce 

the amount of energy they consume.  The potential energy savings from retrofits vary greatly 

from building to building.  A Canadian study conducted by Parker et al (2000), found that homes 

in the Waterloo region of Ontario could implement cost-effective measures which would reduce 

energy consumption by 12-30% depending on a number of factors including the age of the 

building.  Harvey (2006, Chapter 14) suggest that energy savings of 50-75% are possible in 

commercial buildings that implement aggressive energy saving measures. For new buildings, it is 

harder to quantify energy savings. Newsham et al (2009) conducted a study comparing LEED 

(Leadership in Energy and Environmental Design) certified buildings to conventional buildings 

in the United States.  LEED certification is administered by the Canadian and American Green 

Building Councils and is based on a points scale taking into account various environmentally 

sustainable design features, including energy efficiency, and promoting integrated design.  In 

comparing LEED buildings to the current building stock, Newsham et al (2009) found that 
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LEED-certified buildings consumed, on average, 18-39% less energy.  These studies show the 

potential for significant energy savings in existing buildings and opportunities for efficient 

design in new construction.  

1.2 Energy Use in Buildings and the Social Environment 

The second way that energy savings in the social housing sector mitigate environmental 

risks is by supporting the role these organizations can play in the urban environment through 

community development.  There are a number of ways in which energy savings derived from 

retrofits can contribute positively to the urban environment, assuming that savings are invested to 

improve the quality of social housing or the delivery of other social services.  This assumption is 

a safe one to make given that Canadian social housing corporations operate under a not-for-profit 

model and, in all cases of which I am aware, include the cost of energy consumption in the rent 

charged to tenants. Research has shown that higher quality and affordable housing is associated 

with desirable outcomes such as increased household wealth, family stability, greater physical 

and mental health, greater participation in labour markets, higher educational achievement and 

higher neighbourhood quality (Johnson, 2010).  While this relationship is not necessarily causal, 

these associations show a strong connection between the nature of available housing and the 

environmental, social and economic health, or sustainability, of communities (Johnson, 2010).  

Social housing providers that improve their economic efficiency through energy-saving retrofits 

can thus be said to be increasing their positive impact to urban areas. 

1.21 Social Benefits of Greener Buildings   
 

Aside from the environmental benefits of higher quality housing in general, there are also 

a number of additional benefits which stem from the creation of “greener” buildings which also 
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enhance the positive impact of retrofits and can contribute to community development. Some of 

these benefits can be considered as “intangibles” due to difficulties in quantification and 

determining causal relationships.  One such benefit is a reported increase in occupant health in 

LEED certified buildings.  Kats et al (2003, 2008) concluded that productivity and health 

benefits significantly improved the business case for the construction commercial or institutional 

green buildings.  These findings certainly apply to the productivity of staff at social housing 

agencies and can in part be extended to considerations of tenant satisfaction and its impact on the 

surrounding community.  Another socio-economic impact of energy efficiency retrofits is the 

diversification of the economy that occurs by shifting spending from fossil fuel energy to 

industries more focused on energy efficiency and conservation.  Kats et al (2008) estimate that, 

on average, a typical green office building creates 1/3 of a permanent job per year over a 

conventional building. This impact could be significant in Alberta where such a large proportion 

of economic activity is based on natural energy resources.  Of course, the viewing of this impact 

as positive is based largely on the assumption that economic diversification is good and that 

reliance on fossil fuels is undesirable.  Beyond microeconomic benefits, intangibles and 

economic diversification, public investment in energy efficiency produces measurable 

macroeconomic benefits.  A study by Howland et al (2009), focusing on energy efficiency 

programs implemented in New England, found that the cost to governments of such programs 

was far outweighed by an increase in government revenues resulting from increased economic 

activity and job creation.  This benefit can in part be seen in the final analysis of the now-defunct 

federal ecoENERGY program for homes; according to Natural Resources Canada, the program 

had a budgeted cost of $400 million and produced $4 billion in measurable economic activity 

(http://www.huffingtonpost.ca/2012/06/23/canada-energy-efficiency-_n_1620670.html). 
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1.22 Social Benefits of Energy Savings in the Social Housing Sector 
 

Many social housing providers also deliver social services in addition to affordable 

housing. These could include assisted living services, counseling, organizing social activities and 

community events and many more services that directly or indirectly contribute to more liveable 

cities.  Many of these services operate under a harm-reduction framework which takes a 

preventive approach to social issues such as poverty, addiction and mental health. Though there 

may not be a perfect trade-off between energy costs and additional spending on social 

programming, it certainly stands to reason that greater economic efficiency through energy 

savings would generally position an agency to better carry out a social mandate. 

As shown above, greater energy efficiency in the Albertan social housing sector has the 

potential to produce a number of environmental benefits.  The global and local nature of these 

benefits provides a rationale for involvement by all levels of government and society. 

Chapter 2: Public Policy Context 

 

As a global and collective problem, the issue of anthropogenic climate change can be said 

to require solutions at all levels of society and governance.  Presently, the international 

community, the Canadian federal government and the Alberta provincial government have all 

recognized anthropogenic climate change as a challenge requiring a response.  In the Canadian 

public policy context this recognition is expressed in the 2007 federal policy document Turning 

the Corner and Alberta government documents, such as the 2008 Energy Strategy and the 2008 

Climate Change Strategy, and demonstrated by commitments made by the federal government to 
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reduce emissions by 17% below 2005 levels and collectively by provincial governments for a 

20% increase in energy efficiency by 2020 (International Energy Agency, 2010).   

 

2.1 Government of Canada: Emissions Reduction Performance and Policy Instruments 

  Despite commitments at the federal level, national emissions have continued to rise with 

emissions in 2007 being 26% higher than 1990 levels (International Energy Agency, 2010). 

Energy intensity remains high in Canada and this can be attributed to “energy-intensive sectors, 

[...] relatively cold climate, large distances travelled and a high standard of living, with minimal 

constraints on space occupation” (International Energy Agency, 2010, pg 12).  Electricity and 

heat generation together produce 17% of Canada’s national carbon emissions, second only to 

transportation as the nation’s largest emitting sector (International Energy Agency, 2010).  By 

this measure, aggressive energy conservation in this sector could have a greater impact than 

eliminating emissions from the Alberta Oil Sands, which produced 4% of national carbon 

emissions in 2007 (International Energy Agency, 2010).   

As relates specifically to the housing sector, the federal government has encouraged 

energy efficiency retrofits through incentive-based programs such as ecoENERGY for buildings 

and Houses and changes to the National Energy Code, adoption of the EnerGuide rating system 

and other activities related to education and training (Tsenkova et al, 2011).  The ecoENERGY 

program has at this time been discontinued (http://www.ecoaction.gc.ca/ecoenergy-

ecoenergie/index-eng.cfm). Current action on energy efficiency at the federal level has focused 

on developing regulatory instruments.  These have included regulations placing a limit on 

emissions from coal-fired power plants as well as gradually strengthening the efficiency 

standards of various energy-consuming household products (Environment Canada, 2012).  
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2.2 Province of Alberta: Emission Reduction Performance and Policy Instruments 

In 2007, Alberta was responsible for 33% of national carbon emissions (International 

Energy Agency, 2010). According to the Government of Alberta (2008), Alberta’s current 

climate strategy will reduce emissions to 50% under the business-as-usual scenario for 2050.   

This would be a 14% reduction from 2005 emissions (Government of Alberta, 2008).  According 

to the Government of Alberta (2012), emissions rose 14.4% from 2004 to 2010; it is however 

difficult to say how accurate this statistic is given that the province has since changed its 

reporting protocols by lowering the emissions threshold for mandatory reporting. 

To achieve the 2050 target, the government has proposed to focus on carbon capture and 

storage, energy efficiency and greener energy production (Government of Alberta, 2008).  Both 

energy efficiency and less carbon intensive energy production could reduce the emissions from 

the housing sector but, given the deregulated nature of Alberta’s energy production and energy 

wholesale markets, measures related to increasing efficiency are more feasible as they could be 

implemented without effecting significant changes to current regimes.   

Current energy efficiency programs targeting housing are administered by the not-for-

profit Climate Change Central and Albertan municipalities on behalf of Environment Alberta. 

The Provincial Energy Efficiency Rebate Program, which provided rebates for new energy-

efficient home purchases, home energy evaluations and new energy efficient furnaces and hot 

water heaters, has ended as of March 31st 2012 

(http://www.climatechangecentral.com/media/news/2012/time-running-out-provincial-energy-

efficiency-rebate-program).  Further rebate programs continue to be offered by some Albertan 

municipalities but these focus primarily on water-saving fixtures rather than on energy efficiency 
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(http://climatechangecentral.com/my-rebates/available-rebates).  This means that there are no 

ongoing or planned provincial programs to address energy efficiency in the housing sector. 

 

2.3 Direct Investments in Improving Efficiency in Social Housing by Federal and 

Provincial Governments  

Canadian governments have also invested directly in energy efficiency in social housing 

through the 2009 Renewable Energy Initiative and Canada’s Economic Action Plan (CEAP).  

The Renewable Energy Initiative provided $70 million for energy efficiency upgrades to new 

and existing social housing stock. CEAP included $1 billion for social housing renovations and 

retrofits.  Of $1 billion of renovations and retrofits, $850 million were paid for jointly by the 

federal and provincial governments. These funds were invested in existing federally assisted 

social housing projects with the process being managed by provincial entities such as housing 

corporations and were not exclusively directed to projects increasing energy efficiency.  Looking 

at how these funds were spent by the Capital Housing Corporation in Edmonton, it is clear that 

significant portions are being designated for projects that could improve energy efficiency 

including new boilers or furnaces, new windows, attic insulation, new roofing, lighting retrofits 

and other energy-related retrofits (http://www.crhc.ab.ca/project-development/ceap-renovation-

and-retrofit.aspx).  Shared responsibility for social housing between the federal and provincial 

governments can be seen as beneficial because it provides a broader base of financial support.  

However, the lack of clearly defined roles also translates to some lack of accountability with 

regards to the economic efficiency of social housing operations.  
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Chapter 3: Barriers and Opportunities for Energy Efficiency in Social Housing  

3.1 Governments 

3.11 Historical Perspective on Government Involvement in the Canadian Social 
Housing Sector 

 

The management of social housing in Canada has a history as a multi-jurisdictional issue. 

According to the division of powers in the constitution, social housing in Canada is an area of 

provincial responsibility but it has historically been heavily supported by the federal government 

through a variety of financial instruments and programs.  Much of this social housing stock has 

been developed in the period since 1949, meaning that much of the capacity of this sector is 

made up of older units (Tsenkova, 2011).  This has implications for energy efficiency as old 

buildings are often less efficient.  Beginning in the 1980s, a process of devolution took place 

wherein the responsibility for social housing was gradually passed on to municipalities and 

community entities.  Similar processes of devolution occurred in many areas (such as 

infrastructure) and this has led to the overburdening of municipal governments.  The federal 

government’s involvement in the social housing sector has been sporadic, as federal support 

helped build capacity after World War II but was largely discontinued in 1993 in efforts to 

reduce government spending (Tsenkova, 2011).  This reduction in federal spending on social 

housing corresponded in a rise through the 1990s of municipal spending in this area. At the end 

of the 1990s, the Canadian social housing sector was characterized by supply shortages and long-

waiting lists.  This crisis prompted the federal government to renew its involvement in 2001 with 

the Affordable Housing Initiative, a joint initiative by federal, provincial and municipal 

governments aimed at creating new units and renovating existing units to accommodate 

individuals from vulnerable social groups (Tsenkova, 2011).  This shifting pattern of 
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involvement, with responsibility ultimately resting on overburdened and underfunded 

municipalities, contributes significantly to the overall maintenance deficit in the Canadian social 

housing sector and poses a barrier to greater sector-wide energy efficiency. 

3.12 Government Leverage on Energy Efficiency in the Canadian Social Housing 
Sector 

 

According to Tsenkova et al (2011), governments have the greatest degree of leverage in 

“state-led”, or government-owned, organizations because of the “bureaucratic mechanisms” 

which exist to influence their operations.  Such bureaucratic mechanisms can include targeted 

funding, such as funds delivered through the CEAP, or legislative performance targets.  

Tsenkova (2011) groups these policy instruments into three categories: fiscal, financial and 

regulatory.  Financial support has been the most commonly applied instrument and this has led to 

an ad hoc approach to improving energy efficiency. In Canada, government-owned and 

administered social housing operations account for less than a third of the overall social housing 

stock (~2% of Canada’s overall housing stock); this also seriously limits the influence of 

governments in reducing energy consumption in this sector (Tsenkova, 2011). The remaining 

units are operated by private not-for-profit organizations of various types (religious groups, 

organizations that targets specific sectors of the population) and by housing cooperatives.  The 

private non-profit sector is supported by government funding and charitable donations.  Much of 

the cooperative housing sector (>40%) also receives government support in the form of federal 

or provincial housing allowances (Tsenkova, 2011).  In the case of private and cooperative 

organizations, the leverage that governments can exert through financial means alone is limited 

by internal governance structures (boards of directors, steering committees, etc). 
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3.2 Housing Providers 

At the agency level, microeconomic factors are thought to strongly influence decision-

making related to investment in energy efficiency.  

3.21 General Barriers to Energy Efficiency  
 

The United Nations Economic Commission for Europe has identified barriers to greater 

efficiency based on their 5-IN approach (UNECE, 2009); . The 5-INs in this approach are 

investment, information, innovation, incentives and initiative. Investment refers to public or 

private investment in more efficient buildings; retrofits cannot go forward without funds whether 

these are in the form of capital or loans.  Information points to the importance of knowledge in 

determining the choice of technologies applied or the choice to retrofit; property owners either 

need to know about energy-saving technologies or be informed of them. Innovation refers to 

using available technologies in new ways which might potentially make them more accessible or 

attractive; generally industry is the site of innovation but especially knowledgeable property 

owners can also innovate.  Incentives are the economic factors that drive behaviour and can be a 

product of market forces or of subsidies provided by governments.  Finally, initiative is the 

motivation and energy to seek out the necessary resources (financial and otherwise) to improve 

efficiency.  

3.22 Barriers to Efficiency in the Social Housing Sector 
 

In an international study of energy efficiency in social housing, Nieboer et al (2011) 

suggest a number of “stimuli and impediments” to the implementation of effective energy 

efficiency strategies within social housing organizations both internationally and in the Canadian 

context specifically.  They identify three stimuli: intrinsic motivation on the part of agencies, 
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government support and appreciation of housing stock as a result of retrofits.  Of these they point 

out that the first two have a stronger effect on the decisions of agencies whereas the potential to 

increase the value of assets was seen to have a weaker effect for a number of reasons.  

Government support can entail standards, directives and subsidies as well as “soft” strategies 

such as encouraging and facilitating partnerships which help reduce financial barriers. The 

researchers also point out that, in nations with federal administrative structures, regional and 

municipal governments can potentially have an especially important role. In terms of 

impediments they point to: split incentives to reduce energy costs, uncertainty over future energy 

prices and estimated payback periods and the unforeseen side-effects of increased investment in 

energy efficiency.  The split incentive refers to cases where tenants are responsible for paying 

energy costs; in these situations agencies have little incentive to invest in retrofits without 

receiving energy savings in return.  Side-effects of increased energy efficiency can include 

releasing latent energy demand; this too is mostly an issue in situations where tenants pay utility 

bills.  As relates specifically to the Canadian context, the authors of this study consider national, 

provincial and local government policies to be the most important stimuli and limited funding 

grants as well as the grant process (application process and short time horizons) as the main 

impediments. 

In analyzing the opportunities and barriers for energy efficiency retrofits in Brazil’s 

social housing sector, Bodach et al (2010) find four important barriers: investment and lifecycle 

cost, awareness and capacity, policy and standardization, and fragmentation of the building 

sector.  The first refers to the prioritization of low initial investment cost over lower lifecycle 

costs; this applies to new buildings as well as investment in existing buildings. Lack of 

awareness and capacity regarding energy efficiency are issues identified at multiple levels 



20 

 

 

including governments, agencies, building contractors and tenants.  In Brazil, building standards 

are low and often not enforced; this has directly contributed to poor energy efficiency in social 

housing.  Industry fragmentation refers to a lack of communication between segments of the 

residential construction sector; this issue affects both the construction of new buildings and the 

maintenance of existing ones as the work done by various contractors limits the potential for 

higher efficiency.  While it is expected that barriers will not be identical in the Albertan context, 

it is likely that similarities will exist. 

3.23 Barriers Associated with the Perceptions of Costs and Benefits of Energy 
Efficiency Retrofits 

 

In examining the decisions made by social housing agencies with regard to energy 

efficiency, it is necessary to look at how the costs and benefits of retrofits are perceived or 

represented by professionals, who are an important source of consultation on decisions impacting 

efficiency.  Issa et al (2010) have studied the difference between how researchers and 

practitioners looking at energy efficiency in Canada perceive the costs and benefits of so-called 

green buildings.  The study concluded that, in general, practitioners perceive the benefits of 

improved energy efficiency to be lower and the costs higher than estimates found in academic 

literature.  However, the study also concluded that this perceived difference decreased slowly the 

longer the practitioner was engaged in the “green building” field.  While this study was based on 

practitioners working as LEED accredited professionals, it does point to a possible undervaluing 

of the benefits of energy efficiency retrofits by maintenance managers or trades people as well as 

a possible overvaluing of these benefits by researchers and other proponents of greater 

efficiency. 



21 

 

 

Chapter 4: Trends in the Cost of Secondary Energy 

Energy savings constitute one of the rationales for implementing greater energy 

efficiency; these are a function of avoided energy consumption and, therefore, of the price of 

energy from the electrical grid or from the natural gas distribution network. This chapter 

investigates both past trends in the cost of electricity and natural gas as well as looking at energy 

price outlooks for the future.  Understanding past and future energy costs are important 

components to developing a complete view of the business case for greater energy efficiency. 

Many factors influence future energy prices and this array of internal and external forces raise 

the question of how reliable forecasts of future prices can be.  Ultimately, prices are determined 

by the supply of a given energy source and demand for it across all sectors.  For the purposes of 

this paper, future trends in the prices of electricity and natural gas will be gleaned based on the 

investigation of key factors influencing the supply and demand of these secondary energy 

commodities.  These findings will be used to provide context in discussing the incentives for 

social housing providers to improve the energy efficiency of their operations. 

4.1 Electricity 
 

Electricity costs to consumers are made up of energy rates, non-energy rates and 

distribution rates. Electrical energy rates are determined primarily by demand and the cost of 

generation. Electrical non-energy rates are charged to cover administrative fees. Electrical 

distribution rates are charged by electric wire owners and are determined by the need to maintain 

and upgrade the existing grid as well the need for new transmission capacity.  The Alberta 

Utilities Commission (AUC), maintains datasets of electrical energy rates as far back as 2004 

(n.d.a). Electrical rates relate specifically to the residential sector and provide historical monthly 

rates of service providers who offer the Regulated Rate Option (RRO), a rate offered to 
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consumers who have not signed a contract which is regulated by the AUC. A preliminary review 

of these reported rates shows that, since 2004, electric power rates under the RRO have risen 

from around 5 cents/kWh to approximately 9 cents/kWh (AUC, n.d.a). These prices are expected 

to rise due to the loss of low-cost power generation from two recently decommissioned coal-fired 

plants and additional demand from industry 

(http://www2.canada.com/edmontonjournal/news/business/story.html?id=e14dd103-ef6d-4ccb-

9534-3a7e7ca58203, 

http://www.calgaryherald.com/business/prices+keep+power+bills+down/6432104/story.html). It 

is also important to note the volatility of electric power rates, with monthly rates fluctuating 

between 6 and 15 cents/kWh in the period from 2010 to 2012 (AUC, nd.a.). Non-energy rates for 

residential service have also experienced an increase; in Edmonton non-energy rates charged by 

EPCOR to residential consumers have risen from 5.473$/month/site in 2010 to 6.20 $/month/site 

in 2012 (AUC, n.d.a.). Other charges include tariffs for transmission and distribution. 

Distribution charges are made up of the sum of a daily fee and an energy fee charged per kWh; 

since 2011 the daily fee has risen from $0.47937 to $0.51906 and the per kWh fee has risen from 

$0.00578 to $0.00626 (AUC, n.d.a.). Transmission fees are charged on a per kWh basis and have 

risen from $0.01259 in 2011 to $0.02135 in 2012 (AUC, n.d.a.).  Non-energy, distribution and 

transmission charges for electricity prior to the above periods were unavailable through this 

source.  Historical data reported by the AUC show an overall trend towards higher prices. 

A second way to track historical prices for electricity is the look at the pool price, that is, 

the price that power distributors pay for power which they then distribute to consumers.  The 

Alberta Electric System Operator (AESO) publishes market statistics for the Albertan power grid 

including the average hourly pool price for years between 2002 and 2011 (AESO, 2012).  The 
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table below shows the reported statistics.  As with the prices reported by the AUC, these 

statistics show a clear increase in the price of electricity over the reported period.  However, it 

must be noted that this trend is not clear from year to year. 

Table 1: AESO reported average pool prices for electricity in Alberta, 2002-2011 

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Average 
Hourly 
Pool 
Price 
($/MWh) 

43.93 62.99 54.59 70.36 80.79 66.95 89.95 47.81 50.88 76.22 

(AESO, 2012) 

Demand for electricity can be said to be fairly predictable over the long-term as it is tied 

to factors with little short-term fluctuation. These include population growth, economic activity 

and the energy intensity of economic activity.  According to the AESO (2012), demand grew by 

2.6% in 2011 continuing a trend from the previous year.  This growth was attributed to increased 

demand from urban centers due to population growth as well as to growing demand from 

industrial operations in the Alberta oilsands (AESO, 2012). The Energy Resource Conservation 

Board (ERCB), states that electricity demand from the oilsands grew by 7.5% in 2011 and 

projects this growth figure to increase by 6.8% annually for at least the next 10 years (ERCB, 

2012). Given that development of Alberta’s natural energy resources is likely to continue, one 

can reasonably an upward trend in electricity demand based solely on observation of long-term 

factors.  The ERCB (2012), projects electricity demand to rise from 74,281 gigawatt hours 

(GWh) in 2011 to 97,960 GWh by 2021. Alberta Energy (2010), estimates that an additional 

11,500 MW of generation capacity over the next 20 years to meet this growing demand. 
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Electrical power markets are often volatile due, in large part, to the ways in which 

suppliers meet demand from consumers.  At the very simplest level, when demand is low the 

price is low because only those suppliers using the least expensive technology can operate at a 

profit; when demand is high, producers with higher generating costs add their power to the grid, 

driving the price up (Gil et al, 2012).  Electricity can be produced from a wide variety of primary 

energy sources (e.g. coal, wind, natural gas, etc) and each of these is influenced by its own set of 

factors.  This complexity leads to a degree of unpredictability in the supply side of the wholesale 

electrical power market (Gil et al, 2012).  This can be said to be especially true in Alberta where 

the generation and wholesale of electricity are deregulated and government oversight is intended 

to maintain the competitive nature of the market.  As such, generating capacity within Alberta is 

regularly too low to meet demand without imports from outside the province. These made up 7% 

of the annual supply in 2011 and have historically hovered around 5% (ERCB 2012). Alberta’s 

generation capacity needs to approximately double in the next two decades (Alberta Energy, 

2010), as power producers meet that need for additional supplies it is likely that they will make 

investments that will result in higher power prices. 

Price volatility is also a product of factors operating at shorter time scales which can have 

a significant impact on demand, notably weather.  This influence was apparent in August 2012 

when hot weather resulted in the implementation of rotating blackouts throughout urban centers 

in Alberta to manage the high demand from air conditioning and crop irrigation 

(http://news.nationalpost.com/2012/07/09/alberta-hit-by-rolling-blackouts-as-hot-weather-takes-

toll-on-power-grid/).  These spikes in demand result in higher rates for power consumers who 

have not signed contracts with power companies and are subject to fluctuating prices.  Short-

term fluctuations also pose a challenge for power suppliers in minimizing costs while ensuring 
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adequate supply; the product of this is that higher degrees of variability result in higher prices for 

electricity (Gil et al, 2012).  Short-term variation due to weather will be discussed again in the 

following chapter on climate along with the implications of long-term climactic changes. 

In addition to factors affecting supply and demand, one other important component of the 

cost of electricity is the cost of maintaining the capacity of the distribution grid.  Like many 

provinces, Alberta has an aging transmission network which is in need of investment.  According 

to Alberta Energy (2010), no significant new transmission capacity had been added to the grid 

since the 1980s while, simultaneously, demand had grown significantly.  Power demand is 

expected to almost double in the next 20 years, the generating capacity that will be added to meet 

this need will require further extension of transmission capacity.  This investment in transmission 

will likely lead to additional costs to power consumers as the deregulated nature of Alberta’s 

power generating and wholesale markets are designed so that energy prices directly reflect the 

cost of production and transmission. 

4.2 Natural Gas 
 

The Alberta Utilities Commission (AUC), maintains datasets of natural gas rates back to 

1995.  Natural gas costs are also made up of energy rates, non-energy rates and distribution rates. 

The natural gas rates reported by the AUC are for investor-owned gas suppliers (as opposed to 

municipally or cooperatively owned companies or competitive companies) and are known as the 

Gas Cost Recovery Rate (GCRR) or Gas Cost Flow-through Rate; these charges are based on 

estimates of the price for the coming month and include corrections for deviations between past 

estimates and actual costs for the previous month.  Revised GCRRs reflect the actual monthly 

price.  The AUC data shows revised GCRRs for gas companies servicing the Edmonton area 
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between 1995 and 2002 rising from 1.123 $/GJ to 3.537 $/GJ and then staying relatively constant 

from 2002 to 2009 at approximately 4 $/GJ (n.d.b.).  It is important to note that, while gas prices 

stayed relatively level over this period, there were some significant spikes with revised GCRRs 

going over 10 $/GJ in late 2005 to early 2006 and in the summer of 2008.  The highest of these 

was in January 2006 when the GCRR rose to 15.037 $/GJ (AUC, n.d.b.).  For the same company, 

non-energy rates have stayed constant over the last two years.  In the same period (2010-2012), 

fixed charges for distribution rose from $0.605 per day to $0.770 per day (AUC, n.d.b.). Non-

energy and distribution charges prior to 2010 were unavailable through this source.   

Much like electricity, the price of natural gas is highly influenced by supply and demand 

and these factors can be best understood with a historical perspective on this commodity. Natural 

gas in the 1950s and 60s was produced as a by-product of crude oil refinement and, as such, its 

price remained low until the 1970s when higher prices for crude resulted in higher demand for 

gas (ERCB, 2012).  Through the 1980s, federal regulations tied the price of gas to that of crude; 

this high price stimulated new drilling until 1985 when deregulation, low demand and 

oversupply caused the price to once again drop (ERCB, 2012).  Though occasional spikes in 

demand have caused prices to rise temporarily, prices have remained low, especially in the 

context of new drilling technologies and widespread development of shale gas resources in the 

United States.   

In the next decade, natural gas prices in Alberta are expected to rise from $2 per 

gigajoule to $6 per gigajoule (ERCB, 2012).  This projected rise is attributed to the increasing 

value of Liquified Natural Gas exports as well as increased domestic demand due to its use as a 

fuel for power generation (ERCB, 2012).  Natural gas is a viable candidate for replacing coal as 

a power-generating fuel because of its low commodity price, lower transportation costs, higher 
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fuel efficiency for gas-powered turbines and the ability of gas turbines to more closely follow 

short-term variations in power demand.  The ERCB (2012), expects that new and existing natural 

gas facilities will meet the growth in power demand over the next decade.  In my view, it is 

unlikely that most Albertan households will have the capacity to switch from gas heating to 

electrical heating systems within the next decade. As such, these projected increases in gas prices 

will be reflected directly by increases in the energy costs of many households as well as in the 

operating costs of social housing providers. 

Chapter 5: Climate Projections for Alberta and Edmonton 
 

 Climactic changes and trends are useful in this discussion due to their connection to 

energy demand.  For this paper, I will look at how climate change may affect energy 

consumption in individual social housing operations, how it may affect province-wide demand 

for secondary energy and how it might affect the variability of province-wide demand for 

secondary energy. These connections are important to this discussion because of how changes in 

energy use patterns affect the business case for investing in energy efficiency and how province-

wide changes in demand might affect the prices of electricity and natural gas. To do so, I will 

look at climate projections for Canada (Hengeveld, 2000) and for Alberta (Barrow and Yu, 

2005). Each of these sets of projections has been formulated in different years using slightly 

different models and scenarios; looking at results from each will in turn provide an illustration of 

possible climactic changes for a discussion of future trends in demand for secondary energy. Of 

interest are changes in mean temperatures for summer and winter, changes in mean summer 

precipitation, changes in minimum and maximum temperatures and changes in the frequency of 
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extreme weather events.  Projections generally run till the end of the 21st century; this paper will 

simply look at projections for mid-century (2050) to frame the discussion. 

5.1 Projected Climactic Changes 

 Below is a description of the two sources used to supply projections of future climates in 

Alberta.  The findings of all three studies are summarized in Table 2, following the descriptions. 

In the Environment Canada report Climate Projections for Canada, findings from the 

CGCM1 climate model are reported (Hengeveld, 2000). The CGCM1 model was developed in 

Canada by Environment Canada in collaboration with several universities.  In the late 90s, it was 

one of the models used by the Intergovernmental Panel on Climate Change (IPCC) and the U.S. 

National Academy of Science. Experiments using this model were run to establish a baseline 

scenario (no additional greenhouse gas emissions) and to investigate scenarios with a 1% 

compounded annual increase in green house gas emissions (GHG) as well as the 1% scenario 

with sulphite aerosols taken into account (GHG + A).  The model provides spatial information 

from which projections for  the Edmonton region were extracted. For each scenario the model 

was run from 1990 until the year 2100.  1985 was used as the reference date for measuring 

changes in the severity of extreme weather events. 

In Climate Scenarios for Alberta, Barrow and Yu (2005) use Global Circulation Models 

(GCMs) and emissions scenarios developed by the IPCC.  Inputting the radiative forcing 

(amount of additional energy in climate systems) from the emissions scenarios into the GCMs 

produced a range of climate change scenarios. These were then applied to observed baseline data 

from Alberta (1961-1990) to produce climate scenarios. The study looks at five different 

scenarios with one of the five presenting projections for a median case.  For the purposes of this 
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paper, the median scenario is reported below. Projections reported are for the Edmonton region. 

The projections were made from 2006 until the year 2090. 

Table 2: Select Projected Climactic Changes for Central Alberta in 2050 

Source Hengeveld (2000) Barrow and Yu (2005) 
Scenario CGCM1 GHG + A Median 

(HADCM3 B2-b) 
Change in 

mean 

summer 

temperature  

(�C) 

2 2-5 

Change in 
mean winter 
temperature 

(�C) 

2.5 0-4 

Change in 

maximum 

summer 

temperature 

(�C) 

Not reported 2-3 

Change in 

minimum 

winter 

temperature 

(�C) 

Not reported 2-3 

Change in 
summer 

precipitation 
(%) 

1-10 -5-0 

Change in 
10 year high 
temperature 
(�C) 

3 Not reported 

Change in 
10 year low 
temperature 
(�C) 

7.5 Not reported 

(Hengeveld, 2000; Barrow and Yu, 2005)                           
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5.2 Potential Effects of Projected Climactic Changes on the Demand for Secondary Energy 
in Alberta 
 

 Climate scenarios reported in these sources show a range of possible climactic changes 

occurring over the next 30-40 years which might influence demand for secondary energy in the 

Albertan residential sector. Projections for the year 2050 were chosen for presentation in this 

paper as projections for the end of the century were considered to be too far in the future to be 

considered in relation to decision-making at the level of a social housing agency.  A general 

warming trend is predicted in Alberta, as it is globally, but this does not reveal much about 

potential impacts on energy demand.   

Observed summer high temperatures are projected to rise 2-3 ºC by 2050 (Barrow and 

Yu, 2005) while summer average temperatures are projected to increase by 2-5 ºC (Environment 

Canada, 2000; Barrow and Yu, 2005).  The two projections used in this literature review are in 

disagreement over summer rainfall regimes in 2050; Hengeveld (2000) shows a potential 

increase in summer precipitation of 10% while Barrow and Yu (2005) project a decrease of 0-

5%.  Manifestation of this climate scenario would probably result in an increase in electricity 

demand related to air conditioning and irrigation; demand spikes on hot summer days have been 

responsible for the implementation of rotating blackouts in Albertan urban centers in both 2011 

and 2012.  While the projections are unclear on the direction of change in summer precipitation, 

it is very possible that hotter days and the more severe instances of extreme heat reported in 

Hengeveld (2000) will outweigh the effects of increased precipitation on power demand from 

crop irrigation.  From this analysis, it seems that over the next 30-40 years climactic changes 
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may have a positive influence on demand for electrical power in Alberta. In the context of social 

housing, this would result in higher energy costs in units with air conditioning.   

On the other hand, warming in the winters may reduce demand for natural gas from the 

residential sector.  Both sources consulted project a rise in average winters by 2050; Hengeveld 

(2000) projects a rise of 2.5 ºC whereas Barrow and Yu (2005) project an increase of 0-4 ºC.  

Winter low temperatures are projected to increase by 2-3 ºC (Barrow and Yu, 2005). 

Furthermore, 10 year low temperatures could possibly warm by 7.5 ºC (Barrow and Yu, 2005).  

All of these potential changes would likely result in reductions in the need for space heating, 

which is a significant source of demand for domestic natural gas.  As such, social housing 

providers who cover the costs of utilities might experience a reduction of costs associated with 

winter heating.  

Chapter 6: Case Study - E4C Housing and Mental Health 

6.1 Description of Methodology 

This case study is comprised of findings from interviews as well as a review of relevant 

documentation.  The study focused on the social housing operations of E4C (Edmonton City 

Centre Church Corporation), a not-for-profit organization in Edmonton.   

6.11 Single vs. Multiple Case Study Design 
 

A single-case study design was selected for practical and methodological reasons.  Yin 

(2009) suggests that single and multiple-case studies are methodologically very similar, with the 

multiple-case design being more desirable only due to its ability to replicate the same study 

across different cases (p. 53).  As such, single case studies do not preclude the possibility of 
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future replication of the study in different cases.  Yin (2009) further suggests that researchers 

might prefer the single-case design for practical reasons related to their ability to manage the 

complexities of a full comparative study due to the resources and time required (p. 53).  As this 

is my first research project involving qualitative interviews and because the operations of a not-

for-profit housing agency can be quite complex, I chose to keep the scope of the investigation at 

a level I felt was manageable. There are also potential methodological advantages to the single-

case design.  The first is that it allows for a more in-depth investigation of each case than a 

comparative study.  This is of academic value because of the potential need to reappraise the 

study’s design as research is conducted.  Yin (2009) suggests that redesign based on findings is 

an essential aspect of case study research (p. 57-58).  Redesign does not mean the repetition of 

the same case study but rather suggests an iterative process whereby the line of questioning is 

flexible and allows for the investigation of leads emerging throughout the study itself.  In this 

study, use of a semi-structured interview plan was necessary in order to redefine questions for 

participants’ comprehension and to maintain the exploratory nature of the study itself in which 

lines of questioning deemed fruitful were pursued.   

6.12 Types of Case Study 
 

Beyond the question of conducting a single vs. multiple-case study, it is important to 

determine what type of study will be conducted. Yin (2003) identifies three types of case study: 

exploratory, descriptive and explanatory (p. 5).  These are defined, respectively, as a pilot 

examination of a case to inform further study, a comprehensive description of a phenomenon and 

an exploration of a causal link.  While the above discussion of single vs. multiple-case designs 

mentions feedback between a study’s findings and the questions asked this does not necessarily 

make the study exploratory. Rather, I consider much of the literature described in my literature 
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review as fulfilling the role of guiding the study of this case.  This case study is being carried out 

for descriptive purposes, to complement existing research on this topic by qualitatively 

investigating barriers in Edmonton to find out if they are similar to those in other provinces. 

However, the study is part of a discussion that is also designed to connect information from 

many areas in order to be able to comment on possible causal links and propose 

recommendations to entities involved in this issue. 

6.13 Description of Research Instruments for Case Study 
 

Document reviews were used to create a description of the organization under 

investigation in order to provide context to discussions resulting from this paper’s findings.  This 

included annual reports, financial statements as well as content on the organization’s website.  A 

financial statement for 2011 is included in the appendix 

. 

Interviews within E4C were held with E4C’s Director of the Housing and Mental Health 

Division as well as with the Division’s Facility Manager, personnel who self-identified as having 

a role in determining energy efficiency outcomes in housing operations.  These two individual 

in-depth interviews were semi-structured in nature. The goal of the interviews was to determine 

what participants perceived as organizational barriers to energy efficiency in E4C’s housing 

operations and where they saw opportunities for improvement.  Interview plans used are 

included in the appendix. As in most qualitative research, findings are framed as interpretations 

rather than as facts.  They are true to the participant, and, in this study both participants have 

many years experience working in the social housing sector and in the not-for-profit sector. 

Analysing the data from transcripts was done based on a grounded theory approach and through 

the codification and interpretation of participant responses from interviews.  This approach 



34 

 

 

guides the formation of theory from qualitative data through an iterative process, whereby the 

researcher returns to the field to refine her/his queries and, thereby, produces robust theories 

based on repeated contact with evidence (Arksey and Knight, 1999, p162-164).  The approach 

taken in this research project is based on grounded theory in that the queries posed in interviews 

were formulated based on a review of existing research into barriers to energy efficiency in 

general as well as specifically in the context of social housing.  To codify the interview data, 

excerpts from the full transcripts were turned into statements and placed within categories based 

on the UNECE’s 5-IN approach (2009). These categories were investment, innovation, 

information, initiative and incentive.  The additional category “future investment” was added to 

capture the meaning of comments specifically relating to possible future investment in energy 

efficiency, while the “investment” category was taken to mean general concerns related to the 

level of investment or the capacity to invest in such projects. Once data were thusly grouped, the 

next step was to compile a list, organized by category, of barriers and opportunities identified in 

this case. This list then became the basis for discussions contained in the following chapter. 

Listed findings are available in the appendix, transcripts and coding were not included due to 

their length.  

6.2 Document Review - Background of Case Organization 

  E4C, originally the Edmonton City Centre Church Corporation, is a privately-run not-for-

profit community service organization.  It is funded through various government programs as 

well as rents paid by tenants and private charitable donations. Throughout out its 42 years of 

existence, E4C has been involved in providing housing to individuals with low-income or with a 

history of mental illness.  It also provides a wide range of non-housing community services. 
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6.21 Brief History of E4C 
 

The organization was founded in 1970 as a partnership between four inner-city churches 

with the original goal of providing housing for homeless women.  The original partnership was 

later joined by an additional two church groups.  In 2009, the group accepted direction of a board 

of directors; this was an important step towards moving towards its current identity and 

governance structure. In 2010, the board decided to extend an open invitation to other faith 

communities, a process which is on-going.  Over the years, E4C has steadily increased its 

capacity in providing both community services and affordable housing 

6.22 E4C’s Current Capacity 
 

Presently E4C is “one of the largest and possibly the most diverse organization in 

Alberta” (http://www.e4calberta.org/generalinfo.html).  Its stated organizational values are: 

Courage, Compassion, Connection and Commitment1. Its approach to providing services is said 

to be based on “[participation] in networks and associations, joint ventures and partnerships in 

helping people connect with resources and with the community” 

(http://www.e4calberta.org/generalinfo.html).  E4C’s capacity has grown over time and the 

organization currently employs over 250 individuals (Devam  interview). The organization as a 

whole provides the inner-city community with early learning and childcare services, transitional 

services (including temporary accommodations and individual case management services), 

services related to housing and mental health, a school lunch program for children from families 

with low-income, tax services and support for social enterprise initiatives, such as a youth-run 

bistro in Edmonton’s city hall (E4C, 2012). The Division of Housing and Mental Health, which 

                                                           
1
 From http://www.e4calberta.org/generalinfo.html. Copyright by E4C. Reprinted with permission. 
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is the focus of this study, is responsible for the management of eleven buildings, the provision of 

tenant services in twelve buildings and a total of 137 individual units (see Table 3 for a 

breakdown).   It is also heavily involved with a variety of community initiatives. 

 

Table 3: Summary of housing facilities operated by E4C  

Project Name Number of Buildings Number of Housing 
Units 

Description of 
Services 

Meadows Lodge 
4 16 

Supportive housing 
for males with mental 
illness 

McCauley 
Apartments 

1 40 

Independent housing 
for individuals from 
low-income groups or 
who have a history of 
mental illness 

Our Place 
1 10 

Supportive housing 
for females with 
mental illness 

GC and Stollery Place 

2 12 + 18 

Supportive housing 
for low-income 
individuals with signs 
mental illness or at-
risk of homelessness 

Gold Nugget Suites 
1 10 

Suites for low-income 
singles 

Holmes Place 1 10 Long-term housing 
Our Other Place 

1 9 
Suites for low-income 
females 

Sorensen Place 

1 12 

Subsidized suites for 
individuals with a 
history of mental 
illness, caters to 
individuals with 
limited mobility 

(E4C, 2012) 
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6.23 Basic Financial Information for E4C 
 

Financially, E4C is supported by a wide variety of donors and funders including 

governments, organizations and individuals.  Only some of these are relevant to the Division of 

Housing and Mental Health.  E4C’s federal sources of support related to housing are the 

Canadian Mortgage and Housing Corporation and the Public Health Agency of Canada (E4C, 

2012). The division is also funded provincially through Alberta Health Services, Alberta Human 

Services and Alberta Municipal Affairs (E4C, 2012). It manages McCauley Apartments in 

partnership with the Capital Region Housing Corporation, providing social support services and 

community services while the CRHC is responsible for repairs and maintenance of the premises.  

The division is also supported by not-for-profits Homeward Trust Edmonton, which takes a 

housing first approach to poverty, and the United Way of Alberta Capital Region (E4C, 2012).  

The division also benefits from the private donations of many organizations and individuals.  

Revenues from these sources come in the form of income from contracts to deliver specific 

services, grants with performance and spending criteria and donations, which can be targeted or 

general (E4C, 2012).  The spending of funds from contracts, grants and targeted donations is 

restricted to specific purposes. A much smaller proportion of donations are not restricted in how 

they may be spent by E4C as a whole.  Another significant source of restricted revenue for the 

Division of Housing and Mental Health are the rents and fees paid by tenants.  These are 

restricted to use in the repair and maintenance of buildings owned and operated by the Division.  

This amount does not however cover all of the expenses associated with operating E4C’s 

housing facilities as much of these rely on government funding.  E4C’s financial statement for 

2011 is available in the appendix for further detail. 
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Chapter 7: Discussion of Findings and Recommendations 

7.1 Discussion of Findings from Interviews 

 This section will discuss the barriers and opportunities identified in the case study using 

the categories defined in Chapter 5. 

7.11 Barriers and Opportunities Related to Investment 
 

 The interviews clearly indicate that lack of investment is a significant barrier to 

significantly improving energy efficiency in the social housing sector.  This being said E4C’s 

housing division as well as governments have made investments in efforts to improve energy 

efficiency.  The agency has invested money in the replacement of furnaces and windows in much 

of its portfolio, the phasing in of energy efficient LED lighting and in the purchase of a fuel-

efficient vehicle.  It has also made considerable investments of personnel hours in including 

energy efficiency in strategic planning, conducting a feasibility study for a Zero Carbon building, 

participating in an audit of several buildings, implementing an inventory-based hardware 

tracking system, implementing a monthly preventive maintenance program, implementing 

annual inspections and in seeking additional funding.   

 E4C’s housing division faces a multitude of barriers to further investment in the 

improvement of energy efficiency in its building stock.  The most significant of these barriers is 

that “the dollar amounts that are given either from fundraisers or the government or donations, is 

not enough to take [energy efficiency] into consideration” (Devam interview).  There are also 

limits to how much capital the housing division can accumulate year-to-year as most funds are 

slated to be spent the year they are awarded and carrying a balance can often affect the 

acquisition of further moneys through grants.  This information is available to prospective 
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funders through an annual auditing process. This leads to a short planning horizon for the 

division which in turn means that measures with short-term cost-effectiveness are favoured over 

those which may be more cost-effective in the long-term. Securing additional funding for 

efficiency improvements can be challenging because it involves an investment of time and must 

compete with other uses of time directly connected to the organization’s mandate.  Due to the 

complexity of operating under a not-for-profit model and within certain funding structure this 

investment of time can be considerable.  Loans are not favoured due to the need to make regular 

payments which would directly impact basic maintenance and services provision.  According to 

an interviewee, if a loan were to be taken, “the only way to [make the payment for the rest of the 

loan period] is to raise rent” (Devam  interview). This would directly contradict the agency’s role 

as a provider of affordable housing.  These funding constraints result in a trade-off between basic 

maintenance and any large gains in energy efficiency 

For these reasons, improvements are made in an ad hoc manner based on the need to 

replace aging equipment; “decisions are not based on [energy efficiency,] they’re based on what 

needs to be replaced and renovated” (Devam interview). As replacement occurs there is an 

opportunity to also improve efficiency. Interviewees pointed out that, within this approach, funds 

are not available to purchase the most efficient products as they are not cost-effective in the 

short-term.  As one interviewee pointed out, “[it is often decades before you get your money 

back on high efficiency furnaces], so if you look at it as cost-effective...it often isn’t” (Devam 

interview). When significant renovations have occurred, it has been in response to circumstances 

such as widespread damage from a fire or a building changing functions to suit different types of 

client rather than the imperative to improve efficiency (Ernewein interview). 
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There are also some opportunities to invest in energy efficiency.  Buildings in the 

housing division each have a corresponding reserve of funds.  Any short-term energy savings 

would be put into these reserves and could then be spent on additional maintenance and service 

provision.  Building reserves can also be maintained from year-to-year without affecting the 

acquisition of new funds. Furthermore, building reserves can be spent flexibly as, though they 

are tracked on a per-building basis, they effectively form a pool of funds that can be spent on any 

project.  Should energy savings prove to be substantial in the long-term, budgets would be 

reorganized and additional money would be made available for maintenance work and service 

provision, If extra money were available, “[the housing division] would start fixing things, as 

opposed to bringing rents down” (Devam interview). 

Governments have also invested in E4C housing through the research efforts of the 

Canadian Mortgage and Housing Corporation as well as through the Canadian Economic Action 

Plan, which helped fund the replacement of several old furnaces, and the ecoENERGY program, 

which provided the basis for carrying out an energy audit.  A certain level of government support 

is also evident in various demonstration projects that interviewees were aware of. While the level 

of government support for E4C’s housing operations overall is significant, government support 

has not been sufficient to significantly affect outcomes in energy efficiency.  The government 

investments in this area that E4C has experience with had limited impact due to the way in which 

they were delivered. The CEAP provided funds but had odd guidelines that did not give a clear 

indication of what sorts of project were acceptable; “[agencies] didn’t really know how much 

money you could apply for or what was acceptable so you just put in a bunch of stuff and then I 

think the government looked at this is what everybody said they needed and how much they had, 

a couple million dollars or something, and here’s how we’re going to split it up” (Devam 
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interview).  The housing division was unable to take advantage of the ecoENERGY rebate 

program, aside from receiving an audit, due to incongruence between the programs deadlines and 

E4C’s  need to “put that in [their] budget and to see if the government will give[them] money ... 

12 months [was] not a long enough time to turn it around” (Devam interview).   

 

7.12 Barriers and Opportunities Related to Future Investment 
 

The general barriers to the agency investing in energy efficiency are substantial but the 

interviews revealed that there was a sense that it would be possible to include considerations of 

energy efficiency in planning for new construction.  It is important to note that the general 

barriers to investment identified above all still apply in future construction.  It is also important 

to note that, at the time of this writing, no public funds are available for the construction of new 

affordable housing units so this discussion of future investment is optimistic as new funds would 

need to be introduced at either the federal or provincial level. Given the ad hoc way in which 

funds are often introduced to the social housing sector it is not inconceivable that this could 

happen.  While the nature of future construction would still be tied to the level of funding, 

interviewees were of the opinion that constructing funding arguments based on energy efficiency 

might be an effective way to increase the level of funding.  Recent changes to municipal 

regulations favouring proposals for funds or land in the social housing sector that meet LEED 

standards indicate that governments are increasingly sensitive to energy efficiency. This 

opportunity could be limited by time constraints as formulating these arguments would take 

longer than traditional applications based solely on the need to supply housing.  “You can make 

the argument to a funder, or a donator, that if we replaced all the furnaces in the group homes 

and they gave us the money to do that, then over ten years we would make it back [...] if you 
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have the time and energy and don’t have other things that you have to get money for” (Devam 

interview”.  This is where investment in research by governments can make a difference.  For 

example, the feasibility study that Carbon Busters prepared for E4C was partly funded by the 

Canadian Mortgage and Housing Corporation; having access to that study means that E4C has a 

pre-packaged argument for funding based on the need for housing as well as energy efficiency 

which includes costs and benefits. In general, interviewees agreed that new construction would 

be more likely to incorporate “unconventional” systems such as solar heating. This was 

particularly true in the context of potential rises in energy prices which would increase the 

likelihood of energy efficiency being a significant consideration in new construction.  It is 

interesting to note that interviewees also said that rising energy costs would lead to them 

implementing more low-cost solutions (demand management, draft sealing, weather-stripping, 

and window linings) to reduce energy consumption.  Another potential future investment that 

was mentioned in interviews was the possibility of providing energy education and awareness 

workshops to staff.  This exercise would add value to their employment with E4C as they 

develop new skills but, more importantly for our discussion, it would also start a conversation 

which could positively impact energy efficiency by “bringing some of our own smaller 

residential buildings into that conversation” (Devam interview).  In general, the housing division 

sees energy efficiency as an area where it would like to improve which is in line with “[their] 

organizational values and where [they] can add value to society or [their] staff” (Devam 

interview). This will certainly have a positive effect on future levels of investment in energy 

efficiency. 
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7.13 Barriers and Opportunities Related to Innovation 
 

Innovating in the area of energy efficiency can be challenging for an organization with 

limited capacity and currently the level of innovation related to energy efficiency within E4C can 

be said to be low. Innovation refers to using available technologies in new ways which might 

potentially make them more accessible or attractive; generally industry is the site of innovation 

but especially knowledgeable property owners can also innovate.  This holds true in this case as 

interviewees identified that innovation on this issue was most likely to come from outside the 

organization.  As one interviewee put it, “I would go to an expert or I would hire an architect that 

had expertise, who had done some buildings, had done something” (Devam interview). This is 

also reflected in the fact that, in most decisions involving choosing technology, the division goes 

with the recommendations of retailers and construction contractors.  There are other limits to 

innovation in that it is most likely to occur in new construction as the systems used in existing 

buildings are often older and might not be compatible with new technologies.  Because new 

technologies often require new ways of looking at energy-using systems, the housing division is 

more comfortable relying on professionals who have experience with them.  That is one of the 

reasons that partnering with Carbon Busters to produce a plan for a Zero Carbon house was so 

potentially fruitful; E4C simply does not have that capacity in-house.  Both interviewees 

identified education and awareness-raising on energy issues and energy efficiency as ways to be 

more innovative with available resources.  Workshops with staff as well as tenants were 

proposed as possible future initiatives.  
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7.14 Barriers and Opportunities Related to Initiative 
 

Initiative is the motivation and energy to seek out the necessary resources (financial and 

otherwise) required, in this case, to improve efficiency. Initiative can be found in governments 

that show leadership on this issue, at the agency level, with clients or society at large.  In this 

study, I looked at displays of initiative (or the lack thereof) in governments and within the 

division of housing. The study did show government initiative as an important stimulus to 

improving energy efficiency as the energy audit and the feasibility study for the Zero Carbon 

house were both to an extent a result of government initiative (Natural Resources Canada and the 

Canadian Mortgage and Housing Corporation respectively).  However, this level of initiative can 

also be said to be insufficient and inconsistent as the feasibility study did not result in an 

application for funding due to recent cancellation of funding for new projects and the audit did 

not produce any effect due to bureaucratic challenges. Also of note is the fact that the Natural 

Resources Canada program that the audit was undertaken as a part of (ecoENERGY) is now 

discontinued and has not been replaced by a similar program.   As far as initiative on the part of 

the agency, examples of initiative are present in their participation in government programs, the 

implementation of a preventive maintenance program, efforts to upgrade equipment as it is 

replaced and consideration of energy efficiency in strategic planning.  Interviewees identified 

education and awareness as areas where more initiative could be taken.  Generally, interviewees 

communicated that E4C has taken as much initiative in this area as it can, given the constraints it 

faces.  “You do what you can with what you’ve got. Some it’s good and some of it is not as good 

as it could be. That’s the way I think about it.” (Devam interview).  Interviewees also pointed to 
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examples of other organizations taking initiative (e.g. the YMCA and Communitas) and 

presented these examples in a positive light. 

7.15 Barriers and Opportunities Related to Information 
 

Information points to the importance of knowledge in determining the choice of 

technologies applied or the choice to retrofit; property owners either need to know about energy-

saving technologies or be informed of them.  This study looked at how the division of housing 

gathers information related to energy efficiency and what some of the deficiencies in this process 

might be.   

As many decisions related to energy efficiency are made while replacing aging 

equipment, a lot of information on issues with existing energy-using systems is gathered through 

maintenance protocols.  An annual inspection of facilities allows information to be gathered 

which is used to estimate needs for the following year. A monthly preventive maintenance check 

also provides information on maintenance needs, including servicing equipment to maintain 

efficient operation (Ernewein interview). An inventory is use to track the purchasing date, 

warranty and maintenance history of certain equipment, but not small equipment such as light 

bulbs. Information on potentially energy-saving technology (furnaces, boilers, etc) is gathered 

through preferred retailers. In the case of new construction, contractors who have the capacity in-

house provide that type of information.  This is supplemented by the facilities manager who 

conducts research when time constraints allow (Ernewein interview). In the future, this type of 

information might also be gathered from experts such as energy management consultants or 

architects.  There are some sources of uncertainty which may cause information to not be 

available when it is needed. For instance, the urgency of maintenance needs often makes a 
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comprehensive review of alternatives unfeasible and there is uncertainty related to the timing of 

such needs. “So what we have [for tracking the replacement of hardware] is an inventory and we 

know when things were purchased, we know when their warranty is, we know what we fixed. 

But really, we don’t have any projections on...in two years we need to replace all these things” 

(Devam interview). Due to the annual nature of funding, there is also a large degree of 

uncertainty in knowing what funds will be available within a year or two for meeting 

maintenance needs.  Furthermore, there is uncertainty in what proportion of the operating budget 

energy costs made up; this information is extremely important in knowing what the precise 

benefits of energy savings could be.  Some information did not seem to be used much once it 

was gathered; for instance, while the housing division carried out energy audits, these have not 

been widely discussed outside of the context of applying for rebates.  Energy education and 

awareness-raising workshops were presented as ways that information could be shared internally. 

7.16 Barriers and Opportunities Related to Incentives 
 

Incentives are the economic factors that drive behaviour and can be a product of market 

forces or of subsidies provided by governments.  These can be internal and take the form of 

trade-offs for resources within the agency; I will also include values-based incentives such as the 

incentive to meet sustainability goals.  Incentives can also be external, driven by the value of 

goods and services in markets and by the availability of support.  This study investigated the 

incentives that agencies face which affect outcomes in energy efficiency.   

Interviews revealed that the agency had a strong incentive to provide high quality-of-

service in keeping rents low and conducting appropriate maintenance which was stronger than 

the incentive to retrofit based on energy efficiency and potential energy savings.  In conjunction 
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with a level of funding that only allows for “modest” housing, this incentive significantly 

reduces the agency’s likelihood of allocating funds to projects with the sole purpose of 

improving efficiency. There are other incentives identified through the interviews which cause 

funds to be allocated based on immediate needs rather than on the potential for future energy 

savings through efficiency gains. The housing division operates with a maintenance deficit and 

has regularly delayed low-priority maintenance items, such as painting common areas or 

replacing blinds; these items would be prioritized and are not necessarily related to improving 

efficiency. For instance, E4C has received federal funds but, they “really didn’t look at [funds 

from the Canadian Economic Action Plan] to retrofit for environmental stuff because there is so 

much other stuff that [was] needed” (Devam interview). Furthermore, as incidental costs can 

make up a significant portion of the maintenance budget, there is an incentive to have funds 

available for those contingencies.  When it comes to purchasing decisions that affect energy 

efficiency, the financial incentives to purchase some of the highest efficiency equipment are not 

sufficient as payback periods are considered too long. Constantly improving technologies mean 

that there is an incentive to wait until potential energy-saving technologies have improved or 

gone down in price before implementing them, “as improvements happen, it will be easier for 

non-profits to pick up on it” (Devam interview). 

The interviews also revealed several incentives to carry out efficiency-enhancing 

retrofits.  There is an incentive, created within the agency, to reduce energy consumption as 

energy savings would be put into individual building reserves to be spent in other ways on those 

buildings.  If energy savings could be secured over the long-term, budgets would be reorganized 

to allow those funds to be spent more flexibly.  Interviewees also expressed a values-based 

incentive to reduce energy consumption based on personal values and the agency’s values to 
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“care about the world we live in” (Devam interview).  In the interviews, I also asked 

interviewees what would happen if energy prices were to rise.  This revealed that rising energy 

prices would create an incentive to implement low-cost measures to reduce energy consumption, 

“[if energy costs went up]we would try to do more things like that, you know, be better with our 

weather stripping and putting plastic on windows that we don’t do” (Devam interview). Rising 

energy prices would also provide an incentive to use energy-saving technology in new 

construction and develop the capacity to acquire additional funding.  Currently, incentives are 

too low to invest the time and energy needed to advocate to funders the need for increased 

funding to improve energy efficiency; rising energy costs would provide an incentive to advocate 

more strongly in favour of increased funding. 

Government policy has also played a role in creating incentives to retrofit.  The Natural 

Resources Canada ecoENERGY program provided incentive to look more closely at energy 

efficiency through an audit and would likely have resulted in retrofitting if the agency’s decision-

making process had been fast enough to meet the deadlines by which work had to be completed.  

Unfortunately this incentive is no longer in effect since cancellation of the program. There was 

an incentive created by the availability of funds through the Canadian Economic Action Plan to 

conduct renovations; not all funds were directed to projects affecting energy efficiency but some 

were used in the replacement of several furnaces.  At the municipal level, the adoption of LEED 

standards for new social housing projects has created an incentive for the agency to familiarize 

itself with measures required under that certification system. It also provides a strong incentive 

to propose projects featuring energy-saving features.  
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7.17 Using the 5-IN Approach 
 

This discussion of the findings from my interviews was based on the 5-IN approach 

developed by the UNECE (2009). Using the five categories with the addition, based on my 

discretion, of a category for future investment proved to be an effective framework in which to 

think about these issues.  The categories were comprehensive enough to capture the topics 

covered in the interview and provided a basis for an in-depth discussion of the barriers and 

opportunities surrounding energy saving retrofits in this social housing organization. 

7.2 Comparison of Findings with Literature 

7.21 Barriers to Governments 
 

Barriers to government intervention identified in Tsenkova et al (2011) from studies in 

Ontario and British Columbia are consistent with those found in the case study of E4C’s housing 

division.  Both point to the importance of government funding in the private non-profit social 

housing sector as well as limitations in government leverage due to the governance structures of 

the agencies. Findings from the case study add to this discussion as relates to government-funded 

initiatives targeting energy consumption, the ecoENERGY program and an initiative funded by 

the Canadian Mortgage and Housing Corporation to study the feasibility of Zero Carbon social 

housing. Neither program yielded tangible results, in the case of ecoENERGY, because decisions 

to go ahead with retrofits and take advantage of rebates could not be made quickly enough to 

meet the program deadlines.  The short life of this recently-cancelled program means that private 

social housing providers like E4C, who require decisions to be made by a board of directors, 

were unable to take advantage of the rebates offered through that program.  This barrier 
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corresponds well to those identified by Nieboer et al (2011) with regards to the short time-

horizons of government programs that support energy efficiency in Canada. In the case of the 

feasibility study on Zero Carbon social housing, implementation of such a design is not currently 

planned by E4C due to a lack of government funding for new construction.  These findings show 

that an increased level of commitment by governments is required if significant improvements in 

energy efficiency are desired in the social housing sector.  This is due, in large part, to the 

importance of government funding in supporting private social housing organizations who have 

limited sources of additional revenue because of the low rents charged to tenants. 

One important opportunity identified in the interviews was the incentive that standard-

setting by governments can create.  It was communicated in interviews that recent stipulations at 

the municipal level, that new construction should meet LEED standards to receive funding or 

land, had encouraged decision-makers to familiarize themselves with the LEED certification 

system so that they could apply for municipal support.  This shows how the impact of 

government funding in determining energy efficiency outcomes in the social housing sector can 

be enhanced when funding is coupled with standards. 

7.22 Barriers to Agencies 
 

The stimuli and impediments to improved energy efficiency reported in Nieboer et al are 

somewhat consistent with the findings of the case study.  Of the three stimuli, intrinsic 

motivation in agencies and the need for government support were both found to play an 

important part.  The interviews did suggest that motivation to take on energy efficiency was a 

natural extension of E4C’s community-oriented values and that government support was 

probably necessary for significant improvements.  In other words, motivation on the part of E4C 
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alone was not sufficient to significantly impact energy efficiency in new or existing buildings.  

Intrinsic motivation certainly explains a lot of the work that has been done to improve efficiency 

whereas a lack of government support, specifically on energy efficiency, can be said to be 

required for a higher level of action.  The interviews did not reveal appreciation of the housing 

stock to be an important incentive to retrofit. Of the three impediments mentioned in Nieboer et 

al (2011), only long payback times associated with energy efficient products was found to have a 

significant effect.  The case study showed that this was partly a product of funding, which, in 

many cases, is granted on a yearly basis and is only sufficient to support the provision of modest 

housing. Uncertainty over future energy prices was also evident as an impediment, but was not 

as apparent in the interviews.  The housing division can only be said to not seem overly 

concerned with future energy prices. One interviewee used the analogy of putting gas into a car, 

saying that the price did not matter because she still had to drive to work.  This suggests a lack of 

elasticity in demand for secondary energy, in other words, the housing division is not very 

responsive to the price of energy.  This being said, when asked what the response would be if 

energy prices did go up significantly (in the hypothetical example used an arbitrary doubling of 

price was suggested), interviewees responded that action would be taken to implement low-cost 

energy-saving measures and to advocate for additional funding based on new needs.  The case 

study did not confirm impediments related to split incentives between tenants and landlords or 

the side-effects of increased energy efficiency.  This is because tenants in E4C’s housing 

operations do not pay their own utility bills and the cost is partly covered by rents.  These two 

impediments in effect are stimuli in E4C’s case because they provide incentive to produce 

energy-savings given that rents are set and that energy-use behaviour by tenants occurs in an 

environment where they are not responsible for energy costs. 
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When compared with Bodach et al’s (2010) study of barriers to energy efficiency in a 

case study from Brazil, the findings from the study of E4C show remarkable similarities given 

the different geographical contexts in which they were conducted.  This study of E4C confirmed 

that there was definitely a choice between low initial investment costs for new systems and lower 

life cycle costs through energy savings.  In E4C’s housing division, this choice is most apparent 

in decisions concerning the replacement of furnaces and windows as interviewees communicated 

that, while improvements were made, up-front costs and relatively long payback periods meant 

that the most efficient products were not affordable.  Bodach et al (2010) also identified barriers 

related to awareness and capacity. Awareness did not seem to be a barrier at E4C as interviewees 

were generally knowledgeable about the topic and provided relevant information and insights 

about their experiences with various technologies.  That being said, interviewees were unable to 

estimate how much of the operating budget was made up by energy costs. Interestingly both 

interviewees identified education and awareness as areas where improvements could be made 

given current resources.  Capacity was certainly an issue that was identified both in terms of the 

housing department’s preference to refer to other professionals when considering alternative 

energy-using systems and in the time constraints that both interviewees related.  It would be 

reasonable to expect that barriers related to policy and standardization would be greater in Brazil 

due to a number of factors, this may be the case but it was still identified as a barrier in the 

Canadian context due to the allocation of government funds based on the need to provide 

“modest” housing to those in need of affordable housing.  If decisions were made to improve this 

standard, more funding would need to be made available to meet it. Standards can also be set 

high, as in the case of the City of Edmonton adopting LEED standards for new construction, this 

provides an incentive for agencies to set the bar higher thereby helping to justify the additional 
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effort required. Bodach et al (2010) also mention industry fragmentation as a barrier to greater 

efficiency; this was not confirmed in our study and may be a particular characteristic of the 

Brazilian context. 

7.3 Discussion of Energy Prices and Climactic Changes vis-a-vis long-term incentives to 

retrofit 

 One of the significant barriers to energy-saving retrofits in the social housing sector 

identified in the case study was that long-term incentives to retrofit do not outweigh the short-

term incentives to conduct only basic maintenance. This section discusses how possible changes 

in local energy prices and climate might influence the strength of long-term incentives.  When 

asked about the potential influence of rising energy costs, interviewees stated that rising energy 

costs would result in the need for new funding and in the implementation of cost-effective 

energy-saving measures. Questions related to climate were not asked during interviews; 

climactic projections are included in this discussion because of the influence on energy demand 

of the need for space heating, air conditioning and irrigation, which are heavily influenced by 

climate. 

Space heating and water heating are the sources of energy costs for E4C’s housing 

division related to the consumption of natural gas.  In the next decade, the ERCB estimates that 

increased demand driven by exports of liquefied natural gas and the use of natural gas in power 

generation will result in an increase in the price of natural gas from $2 to $6 per gigajoule 

(ERCB, 2012).  All other things being the same, this would result in a large increase of natural 

gas-related energy costs. In the case study, it was found that a significant rise in the price of 

natural gas would result in the implementation of measures that were cost-effective in the short-

term, such as draft improvements to sealing or weather-stripping. Interviews also revealed that 
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the financial burden imposed by rising natural gas prices might provide an incentive for the 

agency to advocate to funders for additional funding.  However, climate projections presented in 

this paper show potentially milder winters in 30-40 years (Hengeveld, 2000; Barrow and Yu, 

2005).  Milder winters would reduce the need for space heating and drive costs down through 

reduced consumption. Without further research, it is unclear what the combined impacts of 

higher gas prices and milder winters might be on the long-term incentives to implement 

significant energy-saving measures. 

Electrical power meets a number of needs including lighting, powering appliances and air 

conditioning.  Over the next 20 years, significant investments in the generation and transmission 

capacity of Alberta’s power grid need to be made to meet growing demand (Alberta Energy, 

2010).  Due to the deregulated nature of Alberta’s electrical power system, this increase in 

investment will likely result in higher prices for consumers of electrical power.  In the case 

study, interviewees communicated that rising energy prices would result in the encouragement of 

demand management practices among staff which would reduce the use of electricity.  E4C’s 

housing division already replaces appliances with higher efficiency models, but it is unclear 

whether an increase in the price of electricity would create a sufficient incentive for purchasing 

the highest efficiency models which are currently not considered cost-effective.  Also unclear is 

the level of air conditioning used in E4C’s housing units, though one interviewee did mention 

that he saw potential for using more air conditioning in the future.  Projected climate scenarios 

reported in this paper showed increases in summer temperatures which would result in higher 

energy costs in units with air conditioning (Hengeveld, 2000; Barrow and Yu, 2005).  Because 

detailed information on the level of air conditioning used in E4C’s housing operations was not 

gathered, there is no evidence upon which to discuss how significant this impact might be. 
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Chapter 8: Recommendations based on Identified Barriers and Opportunities 

8.1 Recommendations for Governments 

 Based on the findings of the case study, and the literature reviewed, it is clear that 

governments play an important role in determining energy efficiency outcomes in the social 

housing sector in Canada.  While providing direct funding for energy-saving retrofits would be 

the most direct form of support, governments can contribute positively to this issue through 

initiatives that provide that operate by improving the financial incentives to retrofit or through 

programs that provide technical support or research.  Interviewees at E4C had experience with 

three notable federally-funded programs aimed at providing support in this area: the 

ecoENERGY rebate program, funds received through the Canadian Economic Action Plan and a 

project funded by the Canadian Mortgage and Housing Corporation which conducted a 

feasibility study on Zero Carbon social housing.  Interviews also revealed a number of barriers to 

greater efficiency which governments could help to overcome. 

In the case of the ecoENERGY program, E4C was unable to take advantage of rebates on 

energy-saving equipment, despite having conducted an audit to identify opportunities for 

retrofitting, because decisions could not be cleared with the board of directors in time to meet 

program deadlines.  Interviewees also mentioned that results from the audit were difficult to 

interpret as they simply showed that “things leak”.  This account was consistent with barriers 

identified in literature related to short-time horizons for government programs (Nieboer et al, 

2011) and the issues with agency governance (Tsenkova, 2011).  It also introduced questions 

regarding the suitability of the audit process for determining energy-saving opportunities.  One 

way for governments to overcome the first two barriers with rebate programs targeting the whole 

residential sector, would be to take into account the unique decision-making processes that guide 
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private not-for-profit organizations and introduce more flexible deadlines.   If this approach were 

to be pursued more aggressively, specific rebate programs could be created which provide 

rebates on energy-saving equipment to social housing providers on the basis that they are 

publicly funded and should be as economically efficient as possible.  These rebates would also 

help overcome barriers related to the up-front costs of energy efficiency retrofits.   

E4C was the beneficiary of funds from the Canadian Economic Action Plan which, 

according to interviewees, was used to purchase new kitchens as well as new furnaces.  This is a 

good example of how directly funding retrofits is likely the most expedient way of improving 

efficiency of existing buildings because it eliminates barriers associated with up-front costs. 

Interviewees communicated a view that these funds were intended more to stimulate the 

economy than to support specific policy aims and that the selection process for which projects 

would receive funds was odd.  The agency proposed work that they would like to have done and 

the federal government decided which projects would receive funding.  So, while this approach 

does address barriers associated with a lack of funding, it is not clear that the dividend it 

produced in efficiency is as large as it could have been. It seems odd that a rebate program like 

ecoENERGY would include an audit to identify opportunities whereas this direct financial 

assistance would be granted without any consultation on how to maximize the impact of the 

funds.  Based on the findings of the E4C case study, I recommend that such direct funding be 

accompanied by a consultation process that determines what projects will have the highest 

impact in reducing operating costs.  Providing funding in this framework creates an incentive for 

agencies to prioritize energy efficiency retrofits at the same level as basic maintenance needs.   

The feasibility study that was undertaken concerning Zero Carbon social housing was the 

product of collaboration between Carbon Busters, an energy management consulting firm, and 
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E4C funded through the Canadian Mortgage and Housing Corporation.  It produced a funding 

proposal for a new building incorporating energy-saving technology that made the argument for 

funding based on energy savings.  This initiative provided E4C with the opportunity to profit 

from the expertise of a professional energy management firm in developing a funding proposal 

that justified the costs associated with the construction of a low-emissions building by 

demonstrating that it would have lower operating costs.  The proposed design is still “on the 

books” at E4C’s housing division but cannot go forward because there are no funds for new 

affordable housing to apply for.  However, the feasibility study itself is a valuable resource. 

Partnering social housing providers with energy management firms is a good way to overcome 

barriers associated with a lack of capacity to develop innovative technological solutions and seek 

funding based on innovative designs.  It also makes sense for governments to be involved in 

research that might inform future funding decisions.  Working more closely with agencies in 

developing and possibly funding solutions means that governments can avoid some of the 

barriers associated with decision-making at the agency-level.  Given the lack of current funding 

for new construction and the large amount of existing social housing, future collaborations could 

examine opportunities for cost-effective retrofitting. 

Standards are also an effective way to influence energy efficiency outcomes.  The 

interviews revealed that social housing is expected to be “modest” and that the level of funding 

reflects this standard.  While provision of “modest” housing is seen as cost-effective and 

sufficient in providing for those who could not afford housing otherwise, it does not produce the 

environmental and social benefits related to “greener” buildings outlined in Chapter 1.  It was 

also shown in the interview how standard-setting at the level of governments can influence 

decision-making related to energy efficiency when it is coupled with funding.  The example of 
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the City of Edmonton’s adoption of LEED standards for new municipally-funded construction 

provides perspective on how sensitive agencies are to the expectations of funders.  The response 

of decision-makers in E4C’s housing division was to quickly learn about the new standard in 

order to prepare themselves to make proposals based on it.  This approach is also beneficial 

because it allows the city to choose from higher quality proposals. 

Further study of the costs and benefits of different types of government support would 

also be an important step to take for governments who take initiative on improving the overall 

efficiency of social housing operations.  This could include the comparison of rebate programs 

with direct funding in terms of the costs to deliver and the overall benefits to society.  More 

research also needs to be done to determine whether emissions reductions in this sector are best 

pursued through retrofits or new construction.  Governments also need to look at rising energy 

prices and changing climates as potential sources of liability to the social housing sector which 

could be mitigated proactively through support for retrofits now or adapted to reactively by 

simply providing more funding in the future.  These discussions need to occur in a broader 

policy context because improving efficiency in the social housing sector can produce such a 

range of benefits, and these need to be considered in allocating public funds to that sector. My 

own impression from carrying out this study is that this issue generally has low political priority. 

This constitutes a barrier to significant improvement in this area which could be overcome by 

evaluating such potential projects in light of their full ranges of positive impacts.  

8.2 Recommendations for Agencies 
 

 Important trends were identified related to energy prices and climate change which could 

impact the social housing sector.  With relation to energy prices, findings were that the price of 
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both forms of secondary energy are likely to go up with natural gas expected to undergo a 

tripling of price over the next ten years and electricity climbing steadily with the potential for 

significant short term spikes in price.  The repercussions of rising electricity prices would be 

additional costs to operating electrical equipment, which would provide an incentive to purchase 

high-efficiency appliances.  One specific issue arising from rising electricity prices and warming 

summer climates is that of air conditioning.  Interviews revealed that more air conditioning 

might be installed in E4C facilities based on a number of perceived benefits including thermal 

comfort and cleanliness.  Rising electricity prices and warmer summers could turn air 

conditioning into a financial liability.  My recommendation is that agencies look carefully at 

alternatives before investing heavily in air conditioning.  Natural gas prices are related primarily 

to space and water heating.  Rising prices will lead to greater expenses throughout the year 

related to water heating and will exert upward pressure on the cost of space heating in cooler 

months.  Climate projections show winters warming faster than other times of year, this warming 

will produce downward pressure on the cost of space heating.  At present, it is not possible for 

me to say what the combined effects of these two factors will be.  However, there are low-cost 

measures that can improve the efficiency of both heating and cooling systems. These should be 

implemented as soon as possible.   

Lack of dedicated funding and a lack of technical capacity to make arguments for 

additional funding based on energy savings were identified as barriers in the case study.  

Agencies must be able to develop sound proposals based on potential energy savings and the 

various benefits they produce financially and environmentally.  These should include arguments 

based on rising energy prices and adaptation to climate change. Developing arguments along 

these lines, would constitute a significant investment of time and resources which could strain 
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the organization’s capacity. Without initiative from government, there are alternative options for 

overcoming this barrier. One is to seek in-kind donations in the form of energy management 

services.  As a charitable organization, E4C is in a position to explore sources of assistance from 

the private sector and could solicit energy management firms. It could also seek opportunities for 

collaboration with other not-for-profits.  For example, the non-profit group C-Returns, which is 

“dedicated to greening homes and buildings across Edmonton” (https://creturns.com/). This 

group focuses on retrofitting; with the current lack of funding for new affordable housing, this 

approach is more in-line with funding opportunities.  There are likely several opportunities such 

as this one to explore, but such efforts would still face time constraints.   One way to address this 

barrier would be to seek help from volunteers.  E4C already makes use of volunteer resources 

and a volunteer with the capacity to undertake research on opportunities for meaningful 

partnership could be sought through these channels.  Opening new channels to academic circles 

is another option that could be explored.  Exploring different channels of assistance could also 

yield innovative solutions to retrofitting with current resources. 

Education, awareness and communication on energy were themes that emerged in the 

interviews which offered ways of working on reducing energy consumption within current 

organizational resources.  Interviewees identified education for tenants and staff as something 

that could have an impact on energy consumption in E4C’s housing facilities and, in the case of 

staff, beyond E4C’s portfolio of buildings.  The most significant limiting factor with energy 

education is the amount of time people are willing to dedicate to learning when they already have 

other responsibilities. One of the opportunities with an education campaign is that it opens up 

space for a conversation on energy to happen with different stakeholders in the housing division. 

These conversations could be a generating point for new ideas on how to address these issues 
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collectively.  Interviews revealed that the energy-use behaviour of some tenants could be 

characterized as wasteful, such as doing frequent loads of laundry.  Education might address 

some of these concerns but would provide a tangible incentive to tenants because the cost of 

utilities is included in rent.  Giving tenants the option to pay for their utilities with a reduced rent 

would help provide an incentive to individuals who were motivated to reduce energy 

consumption. However, there are issues with tracking individual energy consumption in 

communal settings with no individual metering of energy use per unit.  With current resources, 

the housing division could try a group approach where staff and tenants collectively try to reduce 

energy consumption. Incentives could be introduced with prizes going to the building that 

reduces its energy consumption the most.  Overall, increased communication on energy could 

help improve energy-use behaviour among both staff and tenants.  It is important to note that any 

of the endeavours mentioned above would likely require the involvement of the E4C board of 

directors. 

8.3 Directions for Further Research 
 

The above section recommends directions for future research by agencies, partners, 

volunteers and governments; there are also avenues of academic research that could be pursued 

which expand of the approach taken by this thesis or which follow from its findings.  Each 

barrier or opportunity identified in this thesis through primary research or consulting academic 

literature could become the topic of a study on its own. Additionally, considerations of energy 

prices and climate change could be further researched in relation to barriers and opportunities, or 

in relation to each other, as climactic changes are likely to affect energy demand and prices. 

However, I will restrict my recommendations to those related to identifying and characterizing 

the general barriers and opportunities to greater efficiency in the social housing sector. 
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  Due to its focus on a single case agency, it is difficult to generalize to the rest of the 

Edmonton Region and Alberta.  Findings from this thesis could inform a multi-agency study of 

barriers and opportunities to energy efficiency, particularly in formulating interview or survey 

questions.  I recommend maintaining the semi-structured interview approach to gathering this 

data because it gives participants the opportunity to articulate any particulars of their case which 

may inform the development of theory or policy. A targeted document review could also add to 

such a study. In the case of this thesis, the detail contained in the financial statement reviewed 

was sufficient for only very broad conclusions to be drawn.  More useful information might be 

gathered by looking at operating budgets.  The alternative to a multi-agency study would be a 

multi-building study in which the opportunities and barriers to efficiency in specific buildings, 

rather than whole diversified agencies, could be identified. This approach focuses solely on 

retrofits and could be much more focused on specific technologies currently used and possible 

alternatives.  If resources were available, energy audits could be conducted (or if they already 

exist, analyzed) to supplement the discussion with concrete examples.  This multi-building 

approach could be piloted with E4C, findings from this thesis would be useful in formulating 

lines of inquiry. 

Further academic research could also be brought to bear studying the provincial policy 

context of creating change in the Albertan social housing sector. Tsenkova (2011) provides an 

excellent description for Canada overall as well as Ontario and British Columbia but the issue 

has not been studied as much in Alberta. This thesis may provide some insight into how to 

approach that study. 
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Chapter 9: Conclusion 

 Energy efficiency improvements in the social housing sector have the potential to 

produce a range of environmental and social benefits.  These improvements can be produced 

through retrofits that deliver energy savings or new construction built to a high standard of 

energetic efficiency.  However, implementation of these approaches is hindered by economic and 

organizational constraints affecting both the agencies that provide society with social housing 

and the governments that support the provision of these services through funding.   

This thesis builds on the work of other researchers studying these constraints by 

supplying an in-depth case study from Alberta and a discussion based on its findings.  Overall, 

findings matched important themes identified in the academic literature. The in-depth nature of 

the study added additional insight to many of these themes but these findings cannot be 

generalized due to the single-case study design used.  Directions for future research were 

proposed. 

The list of recommendations presented is based on consideration of the multiple barriers 

and opportunities faced. Most of these require a considerable investment of time on the part of 

agencies and would be followed up by capital investments to implement energy-saving changes. 

Therefore it is important to note that the most significant barrier and opportunity is commitment, 

which is one of E4C’s central values.  This thesis showed that commitment cannot exceed 

capacity to act. However, the question of how commitment affects capacity was not explored.  

Greater commitment on the part of governments, agencies or society at large could have 

significant impacts in improving the energy efficiency of buildings in the Albertan, and 

Canadian, social housing sector. 
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Appendices 

Appendix A – Interview Plans 

 

Introduction for Interviewees: 

This research project is a case study of barriers and opportunities faced by E4C’s housing division in 

regards to the energy efficiency of its building fleet.  It is based on the notion that social housing 

organizations face a similar set of barriers and opportunities in this area.  However, I recognize that 

different organizations have different approaches and capabilities based many factors such as history, 

finances, personnel workloads, the types of service they provide, etc.   

This interview is intended to give as objective a view as possible of how energy consumption is 

considered in the management of social housing units.  It is not an investigation of what particular 

individuals, or the organization itself, have failed to accomplish in regards to reducing energy use. It is 

intended as an exploration of the complexity of energy-related discussions in the housing sector with 

the aim of adding to academic knowledge on the subject and of potentially informing policy decisions by 

governments or agencies.   

My perspective as interviewer is that reducing energy use results in a number of benefits including long-

term financial savings and the reduction of environmental impacts associated with energy consumption 

and the development of energy resources.  This research project is being conducted under the 

assumption that reducing the consumption of secondary energy such as electricity and natural gas is a 

desirable end in and of itself. I invite participants (you) to share their perspective on this topic and be 

critical of my assumptions and reasoning should our perspectives be different.  I also encourage 

participants to answer as broadly as they feel is necessary to communicate their perspective and to 

suggest lines of inquiry which they feel to be important in creating a balanced and comprehensive study 

of this case. 

Interview 1: 

Describe your role in the Housing and Mental Health Division. 

Could you briefly explain the history of the housing and mental health department? How long has E4C 

been operating housing units? 

Briefly describe the housing facilities owned and operated by E4C housing division.  What decisions been 

made in regards to the energy consumption of these buildings? 

Are energy use, energy efficiency or energy conservation major considerations in the operation of E4C’s 

housing facilities?  Are onsite managers directed to minimize energy consumption?  Please describe 

some of the challenges in paying greater attention to energy consumption in buildings owned and 

operated by E4C. 
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Has the housing and mental health division conducted a systematic audit of energy saving 

opportunities? If so, what opportunities have been identified?  Are there other ways that E4C explores 

energy efficiency (e.g. investigation by maintenance personnel)? 

What systems are in place to track the replacement of hardware?  Have there been any notable changes 

in types of hardware used (e.g. lighting, water fixtures, HVAC components)? 

For hardware? For large equipment (boilers, lights, etc)? What sources of information are used? 

Is any future construction planned? Has energy consumption been raised in discussions on any planned 

or possible future construction? Does the housing division prefer to add new capacity by purchasing 

existing buildings? 

Has E4C housing division conducted significant renovations in buildings it owns?  What factors have led 

to decisions to renovate? Was consideration of energy efficiency one of these factors? 

Where do you see the greatest potential for innovation/new ideas? What aspects of management? 

What physical structures? What groups of people? 

What proportion of E4C’s overall budget is housing responsible for? Do energy costs make up a 

significant proportion of operating costs for housing operations?  

How are operating costs divided up in budgets? Are community services and energy cost dealt with 

under the same part of the overall operating budget? 

Would significantly reducing energy costs enable E4C to provide more services to the communities it 

serves?    Can there be said to be a trade-off, that is, would a reduction in energy costs result in added 

spending on services equal to energy savings?  Are there other budgetary priorities which take 

precedence over provision of social services?  

How have considerations of energy efficiency figured into procurement decisions for new housing units? 

Has E4C housing division been involved in any new construction? Was energy efficiency an important 

consideration in choosing contractors/designs? What other factors needed to be considered? 

How would a significant rise in energy prices affect decision-making? Volatility? Does the housing 

division have a contract for natural gas? 

Can you describe the factors that contribute to financial constraints to greater efficiency? E.g. limits to 

funding, ability to access loans, etc. 

Where do you see opportunities for partnership on this issue (governments, other agencies, non-profits, 

tenants)? 

What role can governments (municipal, provincial and federal) play in supporting energy efficiency in 

social housing in general?  Has E4C explored ways in which governments could support energy 
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efficiency-enhancing initiatives? Are there types of support that would be of particular benefit to E4C 

(e.g. loans, direct funding, rebates, etc) Did E4C benefit from CEAP funding? 

Is there anything you would like to add to our discussion? Points that have not been discussed that you 

think are important? 

 

Interview 2: 

Describe you role in the Housing and Mental Health Division. 

 What decisions have been made recently that would affect energy consumption in any of E4C’s housing 

units? 

Were you exposed to the results of the audit that was recently conducted on housing units? How useful 

did you find them? 

 Are there other ways that E4C explores energy efficiency (e.g. investigation by maintenance personnel)? 

How do questions of energy efficiency regularly come up in your day-to-day work with the housing 

division? 

Are energy use, energy efficiency or energy conservation major considerations in the operation of E4C’s 

housing facilities?  Please describe some of the challenges in paying greater attention to energy 

consumption in buildings owned and operated by E4C. 

What systems are in place to track the replacement of hardware?  Have there been any notable changes 

in types of hardware used (e.g. lighting, water fixtures, HVAC components)? 

Has E4C housing division conducted significant renovations in buildings it owns?  What factors have led 

to decisions to renovate? Was consideration of energy efficiency one of these factors? 

Where do you see the greatest potential for innovation/new ideas? What aspects of management? 

What physical structures? What groups of people? 

How do financial constraints affect your ability to implement changes that would improve energy 

efficiency? 

How involved are you in purchasing decisions that may impact energy efficiency? 

Is there anything you would like to add to our discussion? Points that have not been discussed that you 

think are important? 
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Appendix B – Listed Findings 

 

 The findings from the in-depth interviews are summarized below.  These statements are a 

product of a coding process and interpretation by the researcher. Coded passages were then 

paraphrased for ease of reading and presentation in the body of this paper.  Paraphrased 

statements are sorted under the six categories outlined in the description of the methodology: 

Investment, Future Investment, Innovation, Initiative, Information and Incentive.  Each category 

is briefly explained. 

Investment 

 Investment can refer to investment at the level of governments, agencies or society at 

large. It can be taken to mean any investment of any resources including funds and time.  The 

basic premise is that investment is an essential component of improving energy efficiency as it 

constitutes the mobilization of resources.  This section summarizes findings on past investment 

behaviour and general barriers to investment at the agency and government levels. 

• Decisions to renovate are based on what needs to be repaired or replaced, not on 

considerations of energy efficiency. 

• Major renovations have been stimulated by circumstance (e.g. fire damage to a building) 

or changes in a buildings function rather than attempts to improve energy efficiency. 

• E4C has dedicated time in its planning process to consider energy efficiency but can only 

make small improvements (windows, furnaces, transportation). 

• The housing division has started to reduce energy costs from lighting using LED 

technology but has not had a large impact yet in that area. 
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• An audit was carried out on a portion of the building portfolio but was not found to be 

very useful due to its general nature. 

• In the process of replacing equipment such as furnaces or windows, upgrades have been 

made which improve efficiency. Replacements have been in the mid price range due to 

unfavourable payback times at the higher end. 

• Replacement is carried out in a piece-by-piece fashion as needed, efforts are made to 

replace equipment before it breaks down. 

• A monthly preventive maintenance program has been implemented whereby regular 

checks on equipment are made and necessary maintenance is done.  This keeps 

equipment operating more efficiently. 

• The division purchased a smart car for maintenance staff. 

• Other that audits and the repair, maintenance and replacement of energy-consuming 

equipment, the housing division has not explored many other ways of improving energy 

efficiency. 

 

 

• Governments have been investing resources. This is evident through a number of 

demonstration projects and rebate programs. 

• The Canadian Mortgage and Housing corporation conducts research on energy efficiency 

which benefits the social housing sector. 

• When additional funding has been available from governments (CEAP), it has gone to 

take care of general maintenance issues rather than improving energy efficiency due to 
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deficits in maintenance.  Some of that has included things like furnaces which impact 

energy consumption. 

• Recent funds (CEAP) have had odd guidelines and processes which did not allow for 

strategic spending. 

• The funding and governance structure of the housing division have made it difficult to 

take advantage of rebate programs due to the need to meet deadlines. 

 

• Operating under a not-for-profit model makes investment decisions even more 

complicated than they normally would be for a firm or a property owner. 

• Funding is the largest barrier to improving energy efficiency. 

• Loans increase short term costs due to the need to make payments.  Mortgages are 

avoided for this reason and due to fluctuating interest rates. 

• Time constraints also impose limits but are not significant in comparison with financial 

barriers. 

• High efficiency equipment is often not cost effective in the short-term. 

• For new construction, the funding is not sufficient for consideration of energy efficiency. 

• The Housing Division operates under a number of different budgets.  These will cover 

varying aspects of repair and maintenance. 

• The Housing Division has to balance broader maintenance concerns with the 

consideration of energy efficiency.  This means that general maintenance is prioritized 

over energy efficiency in the allocation of funds. 

• Decisions to retrofit would be made by the board of directors. 
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• The housing division has not been funded to deliver energy efficient buildings and so 

cannot. 

• Due to financial constraints such as the inability to increase rents, the Housing Division 

cannot afford energy efficient appliances. 

• Energy using systems such as radiant heating are hard to replace because of their size and 

general compatibility issues with newer systems.  Flash water heaters are too expensive 

and replacement needs are hard to predict. 

• Incidental costs related to unexpected breakdowns in equipment can make up a 

significant portion of the maintenance budget for a building. 

• Time and financial constraints make it hard to plan ahead for more advanced systems 

(e.g. water heaters). There are also constraints to “carrying over” money from year to 

year. 

• “Carrying over” money from year to year is difficult because of the conditions of 

funding, audits and the need to apply for more funding (e.g. grants). 

• Extra money is put into building reserves for larger infrequent maintenance costs like 

replacing roofs. 

• If prevailing conditions resulted in there being additional money on a regular basis, the 

budget would be reorganized so that the extra went into the maintenance budget rather 

than reducing rents charged to tenants. 

• Building reserves can be carried over because they are in trust. 

• Building reserves are mostly spent at the discretion of the board of directors. Some trusts 

are government regulated and require special permission. 
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• While each building has a reserve, all the reserves together form a communal pool of 

funds that can be used in any building, at the discretion of the board of directors. 

• Most buildings operate without a mortgage. Funds come from a funder or government 

program. 

• If there is no mortgage on a property, the housing division is able to maintain the 

premises well.  Some things can be left, such as painting common areas, but if there were 

extra money they would be done. 

• Due to the small size of buildings operated, mortgage payments would be a significant 

draw on reserves. 

• The only sources of additional funding, over current sources, for energy efficiency 

measures would be from raising rents or seeking additional donations, which is 

challenging. 

Future Investment 

In interviews, the notion that taking energy efficiency into account would be more 

feasible in future projects was mentioned repeatedly.  For this reason, comments relating to this 

topic were grouped separately. This section summarizes findings on potential future investment 

in energy efficiency. 

• Currently, the government has cancelled funding for future construction of affordable 

housing. 

• In planning for future construction energy efficiency is figuring more prominently but 

outcomes will still be dependent on funding.  Funding can be influenced by making 

arguments for funding that include these considerations. 

• Making arguments that include energy efficiency would take more time and energy. 
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• Looking at less conventional systems (e.g. solar heating, zero carbon house features) 

would be more likely in new construction than in existing buildings. 

• Rising energy costs would certainly increase consideration of energy efficiency in future 

construction. 

• In existing buildings, rising energy costs would be a significant challenge and additional 

funding might be needed.  The housing division would also take a number of smaller 

measures including demand management (e.g. turning off lights etc), putting plastic 

linings on windows and draft sealing. 

• The City of Edmonton is using LEED criteria to assess future projects which are either 

requesting funding or land.  Because of this the housing division has been looking at 

LEED standards. 

• The housing division has plans for a Zero Carbon House. A feasibility study was 

conducted using various models to estimate cost.  This study was carried out in 

cooperation with another not-for-profit which had received money through the Canadian 

Mortgage and Housing Corporation. 

• The housing division has been looking at holding workshops on energy efficiency and 

conservation to be delivered to staff as value-added to their employment.  It would start 

conversations that could affect energy consumption and awareness of energy issues in 

building that the division operates.  It might also have an impact beyond the division’s 

building portfolio. 

• Energy efficiency and general social responsibility are values that E4C recognizes as its 

own and is trying to improve on. 
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Innovation 

 Innovation refers to using available technologies in new ways which might potentially 

make them more accessible or attractive; generally industry is the site of innovation but 

especially knowledgeable property owners can also innovate.  This section summarizes findings 

related to innovation. 

• Innovating in this area is in line with E4C’s organizational values. 

• The housing division does not seek to be innovative on the issue of energy efficiency in 

existing buildings. 

• The housing division is not a locus of innovation as they often follow the 

recommendations of retailers and construction contractors. If innovation were to occur, 

these players would provide it. 

• The housing division would seek professionals with expertise to help drive innovation 

(e.g. Carbon Busters, Canadian Mortgage and Housing Corporation) rather than develop 

that capacity in-house. 

• A temporary partnership was formed with a not-for-profit group to look at the feasibility 

of a Zero Carbon house.  This also involved support from the Canadian Mortgage and 

Housing Corporation. 

• Innovation is much more likely to occur in new construction. 

• Limits to innovation are imposed by existing systems used in buildings (e.g. radiant 

heating) and by uncertainty in when equipment might need replacing. 

• E4C’s possible energy education and awareness workshops could be considered an 

innovative use of available resources. 
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• Using less conventional systems (e.g. solar heating, solar power, etc) could result in 

greater innovation. 

• Energy education and awareness could be extended to tenants to provide guidance in 

managing their consumption. 

Initiative 

Initiative is the motivation and energy to seek out the necessary resources (financial and 

otherwise) to improve efficiency. Initiative can be found in governments that show leadership on 

this issue, at the agency level, with clients or society at large.  In this study, I looked at displays 

of initiative (or the lack thereof) in governments and within the division of housing. 

• The housing division undertook an audit which was spurred by federal funding 

through the ecoENERGY program, which is now discontinued. 

• If the situation with energy efficiency in social housing is to improve, 

governments must take greater initiative. 

• E4C has not sought out partnerships with other not-for-profits to work on this 

issue. 

• The housing division has shown some independent initiative including the 

purchase of a smart car (not directly related to housing), the implementation of a 

preventive maintenance program, the exploration of options when replacing 

equipment and consideration of energy efficiency in its strategic planning 

• Interviewees identified education and awareness on energy as a way to show more 

initiative and encourage it amongst staff and clients. 

• Interviewees felt that the housing division has taken as much initiative in this area 

as it can, given the constraints it faces. 
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• Interviewees identified initiative taken by other organizations (YMCA, 

Communitas). 

 

Information 

Information points to the importance of knowledge in determining the choice of 

technologies applied or the choice to retrofit; property owners either need to know about energy-

saving technologies or be informed of them.  This section reports on how the division of housing 

gathers information related to energy efficiency. 

• An inventory system is used to track the purchasing date, warranty and 

maintenance information for equipment (furnaces, boilers, etc).  This system does 

not provide projections of what future replacement or maintenance needs might 

be.  

• Annual inspections provide information on what maintenance needs might be for 

the next year.  There is still uncertainty though as many needs arise unexpectedly. 

• A monthly preventative maintenance program also provides information on 

maintenance needs. 

 

• Information on potentially energy-saving technology (furnaces, boilers, etc) is 

gathered through preferred retailers. 

• In new construction, information on potentially energy-saving technology is 

provided by contractors who have that capacity in-house. 

• The facilities manager also conducts research into potentially energy-saving 

technology but can face time constraints. 
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• In the future, information on potentially energy-saving technology could be 

sought with experts such as Carbon Busters or architects with knowledge on this 

issue rather than staff. 

 

• Small equipment, such as light bulbs, is not tracked. 

• Often, the urgency of maintenance needs makes a comprehensive review of 

alternatives unfeasible. 

• There is a large degree of uncertainty in knowing what funds will be available 

within a year or two for meeting maintenance needs. 

• Information on current energy costs as a proportion of overall budgets for 

buildings was unknown. 

• An audit was conducted to gather information on energy saving opportunities.  

These findings were only used to look at potential rebates from government 

programs (ecoENERGY).  After the review of these opportunities, the audit 

results were not consulted. 

 

• Planned workshops could provide information on potentially energy-saving 

technology to staff. 

• Education and awareness sessions with tenants could provide information on how 

to reduce energy consumption. 
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Incentive 

Incentives are the economic factors that drive behaviour and can be a product of market 

forces or of subsidies provided by governments.  These can be internal and take the form of 

trade-offs for resources within the agency; I will also include values-based incentives such as the 

incentive to meet sustainability goals.  Incentives can also be external, driven by the value of 

goods and services in markets and by the availability of support.  This section reports findings on 

the incentives that agencies face which affect outcomes in energy efficiency.  

• The housing division has a strong incentive to favour basic maintenance over 

higher order considerations, such as energy efficiency. This incentive is based the 

importance of basic upkeep to delivering quality service to clients and meeting the 

criteria of funders. 

• Maintenance deficits provide an incentive to address basic maintenance (replacing 

blinds, painting common areas) before considering energy efficiency. 

• The housing division has a strong incentive, through its organizational values, to 

maintain low rents rather than improve energy efficiency.  As rents are already 

too high for some potential clients, this incentive is very solid. 

• Because incidental costs can make up a significant portion of the maintenance 

budget, there is an incentive to have funds available for those contingencies. 

• The financial incentives to purchase some of the highest efficiency equipment are 

not sufficient as payback periods are considered too long. 

• Due to constantly changing technology, there is an incentive to wait until 

potential energy-saving technologies have improved or gone down in price before 

implementing them. 
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• There is an internal incentive to reduce energy consumption as energy savings 

would be put into individual building reserves to be spent in other ways on those 

buildings.  If energy savings could be secured over the long-term, budgets would 

be reorganized to allow those funds to be spent more flexibly. 

• Rising energy costs would provide an incentive to find cost-effective ways to 

reduce energy consumption in existing buildings.   

• Rising energy costs would provide an incentive to use energy-saving technology 

in new construction. 

• Currently, incentives are too low to invest the time and energy needed to advocate 

to funders the need for increased funding to improve energy efficiency. 

• Rising energy costs would provide an incentive to advocate more strongly in 

favour of increased funding to improve energy efficiency. 

• Values provide a stronger incentive to improve energy efficiency than some of the 

economic incentives. 

 

• Government rebate programs (ecoENERGY) have provided incentive to look 

more closely at energy efficiency through an audit. 

• Incentives created by the CEAP were difficult to interpret and possibly resulted in 

sub-optimal allocation of funds. 

• The adoption, by the City of Edmonton, of LEED standards for new projects has 

created an incentive for the agency to familiarize itself with measures required 

under that certification system. 
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Appendix C – E4C Financial Statement 2011 
 

 This financial statement was taken from the E4C Annual Report 2011 found at 

http://www.e4calberta.org/annualreports.html. 

 

 


