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1 KEY MESSAGES 
 

 

 Only nine detached single-family homes that participated in the “Home Energy Plan” 

program were listed and sold in the last 21 months (the study period); consequently, it 

was not possible to evaluate the impact of home energy labels on transactions prices 

and listing durations. 

 

 The study instead focused on the relationship between (a) key energy efficiency and 

renewable energy terms in the realtor’s description of homes and (b) transaction prices 

and listing durations. 

 

 There is no noteworthy relationship between days-listed on the market and the main 

structural characteristics of detached single-family homes sold in Edmonton (e.g., size, 

number of garage parking spaces, number of bathrooms, etc.); for this reason, no 

meaningful relationship can be estimated between the days-listed and the presence of 

key terms of interest in the realtor’s description of homes. 

 

 There is a significant, positive relationship between the transaction price of detached 

single-family homes and the presence of specific energy efficiency and renewable 

energy terms in the realtor’s description of homes. 

 

 The presence of a high-efficiency furnace in a detached single-family home is estimated 

to increase a home’s expected transaction price by 2.44%, all else being equal. This 

equates to a price premium on the average detached single-family home of $10,240 (Q1 

2019 dollars). 

 

 The presence of terminology in the realtor’s home description related to “furnaces” in 

general is estimated to increase a home’s expected transaction price by 1.48%, all else 

being equal. This equates to a price premium on the average detached single-family 

home of $6,210. 

 

 The presence of terminology in the realtor’s home description related to “windows” is 

estimated to increase a home’s expected transaction price by 5.10%, all else being 

equal. This equates to a price premium on the average detached single-family home of 

$21,400. 

 

 The presence of terminology in the realtor’s home description related to “insulation” is 

estimated to increase a home’s expected transaction price by 6.74%, all else being 
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equal. This equates to a price premium on the average detached single-family home of 

$28,285. 

 

 The presence of any terminology in the realtor’s home description related to energy 

efficient and renewable energy technologies is estimated to increase a home’s expected 

transaction price by 2.66%, all else being equal. This equates to a price premium on the 

average detached single-family home of $11,160. 

 

 The estimated transaction price premiums found in this study are within the range of 

values found in the literature. 

 

 If one accepts that including key energy efficiency and renewable energy terms in the 

realtor’s description of homes reflects the presence of corresponding technologies in 

those homes, then the positive price premiums found in this study suggest that 

investment in these technologies is capitalized into home values.  
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2 INTRODUCTION 
 

 

2.1 Study context 
 

A key market failure impeding investment in energy efficiency is imperfect information. That is, 

where parties to an economic transaction do not have all relevant information necessary to 

understand the costs and benefits of their choices. In a housing transaction, this would occur if 

either the buyer, the seller, or both, are less than 100 per cent certain about the attributes of the 

dwelling being bought and sold, or where one party (typically, the seller) knows much more than 

the other regarding that dwelling’s qualities. In the latter context, the buyer faces a situation of 

asymmetric information. 

 

Imperfect information complicates economic transactions, like buying and selling a house, and 

will lead to a sub-optimal allocation of resources to energy efficiency in the home. Homeowners 

will underinvest in energy efficiency if they do not expect to occupy their homes long enough for 

the annual energy cost savings to offset the up-front investment costs of energy saving 

technologies. If the energy saving technologies in a home are capitalized within the selling price, 

then homeowners could recover the up-front investment costs when selling their homes. 

However, sellers may not be able to convincingly signal buyers that they are selling an energy 

efficient home, and buyers may not be able to accurately determine the energy saving potential 

of a home’s energy efficiency features—wall and attic insulation efficiencies are not readily 

observable. Hence, a buyer’s offer will not accurately reflect the true operating costs associated 

with that home. Inadequate or asymmetric information in housing transactions can lead buyers 

to pay more (or less) than their purchase is truly worth to them when evaluated with perfect 

information, producing an inefficient outcome. 

 

Home energy certification or labelling programs are designed to overcome these information 

failures in the residential housing market. They provide sellers with a means to inform potential 

buyers about the intrinsic energy performance of their homes, ensuring that energy efficiency 

investments are recognized at the time of sale. Equally, they provide buyers with a means to 

accurately assess the likely (energy) running costs of homes, as well as their exposure to 

energy price escalation over time. Home energy labels also reduce transaction (search) costs. 

 

In 2017 the City of Edmonton launched such a program -- “Home Energy Plan” -- using 

EnerGuide for homes as the certification label. The EnerGuide label provides information on a 

home’s rated annual energy use and energy intensity.1  

 

                                                
1
 See https://www.edmonton.ca/city_government/urban_planning_and_design/energuide-rating-

system.aspx and https://www.nrcan.gc.ca/energy/efficiency/homes/16654. 

https://www.edmonton.ca/city_government/urban_planning_and_design/energuide-rating-system.aspx
https://www.edmonton.ca/city_government/urban_planning_and_design/energuide-rating-system.aspx
https://www.nrcan.gc.ca/energy/efficiency/homes/16654
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2.2 Study objective 
 

The objective of this study is to inform an ex post, retrospective evaluation of the “Home Energy 

Plan” program, from its introduction through to the end of the first quarter (Q1) in 2019. A period 

covering about 21 months. Specifically, using econometric techniques, the study sought to 

address the following question: 

 

Are energy labels or specific key words (e.g., high efficiency furnace, solar, triple glazed 

windows, etc.) in the marketing materials for homes on the MLS® associated with: 

 

1. Higher transaction prices for detached single-family homes;2 

 

2. Shorter listing durations on the market; or 

 

3. Both. 

 

Answers to these questions will shed light on the effectiveness of the home labelling program or 

the presence of energy efficiency-related words in home descriptions in capitalizing energy 

efficiency into house prices and reducing days on the market. Due to data limitations, however, 

it was not possible to evaluate the impact of energy labels (see Section 3). Only nine homes 

that participated in the “Home Energy Plan” program were listed and sold in the last 21 months. 

The evaluation thus focused on the relationship between key energy efficiency and renewable 

energy terms in the marketing materials and transaction prices and listing durations. The results 

of the study—despite being positive—should not be interpreted as passing judgement on the 

effectiveness of the home labelling program.  

 

3 DATA 
 

 

3.1 Data sources 
 

Three primary data sets are used for the study: 

 

1. A database with information on the energy performance of 273 existing residential 

dwellings that participated in the program (through Q1 2019) and have EnerGuide 

labels. This database was provided by the City of Edmonton. 

 

                                                

2
 The scope of the study is limited to detached single-family homes. These homes account for about 65-85% of the total available 

observations for analysis across all home types; see Section 3. 



City of Edmonton – Hedonic Price Analysis: Energy Home Labelling Program 
 

 

 

6 

2. An MLS® database with information relating to the listed price, sale price, transaction 

date, structural characteristics and neighbourhoods of 24,496 dwellings that sold 

between Q3 2017 and Q1 2019. About 65% (15,963) of these dwellings were classified 

as “detached single family”. This database was provided by the Realtor’s Association of 

Edmonton.  

 

3. The MLS® Home Price Index (or MLS® HPI for short), which was used to convert all 

nominal price information in the MLS® database to constant Q1 2019 prices. The index 

was downloaded from https://www.crea.ca/housing-market-stats/mls-home-price-index/. 

Unless otherwise specified, all prices presented below are in Q1 2019 constant dollars.  

 

To investigate the impact of home energy labels on transaction prices a sufficiently large sample 

of homes with labels need to have sold over the study period. However, exploration of the 

EnerGuide and MLS® databases revealed that only nine homes that obtained labels through 

the program sold during this period (and where thus in both databases). As a result, it was not 

possible at this stage in the program to evaluate the impact of energy labels on transaction 

prices or listing durations. Instead, we estimated relationships between these outcomes and key 

energy efficiency-related words in the marketing materials for homes on the MLS®. 

 

Table 1:  Key energy efficiency or renewable energy words in home descriptions on 

MLS® and aggregate groups 

Group Key words 

Furnace “Furnace”, “New furnace”, “High efficiency furnace”, “Updated furnace” 

Water tank “Hot water tank”, “New hot water tank” 

Heat recovery “HRC”, “HRV”, “Heat recovery” 

Windows 
“New windows”, “Updated windows”, “High efficiency windows”, “Triple pane”, 

“Triple glazed” 

Insulation “Insulation” 

Others 
“Solar”, “Greenbuilt”, “Energy efficiency”, “Energy efficient”, “High efficiency”, 

“EnerGuide” 

 

The MLS® database provides descriptions of individual residential dwellings for sale. These 

descriptions were searched for key terms that would indicate recent investments by the 

homeowner in energy efficient or renewable energy technology. Table 1 (second column) shows 

the key terms found in the descriptions for detached single family dwellings across the MLS® 

database. For the purpose of the regression analysis the terms were grouped into higher-level 

https://www.crea.ca/housing-market-stats/mls-home-price-index/
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categories (first column, Table 1); each of the ‘groups’ is used as an independent variable in the 

regression models (see Section 4.2). 

 

The MLS® database also indicated discretely for some homes (i.e., outside of the property’s 

description) whether the furnace was “high-efficiency” (1,230 homes) or “mid-efficiency” (451 

homes). The impact of these terms on transaction prices and days listed was also evaluated 

separately.  

 

3.2 Descriptive statistics 
 

There were 15,963 detached single family homes in the MLS® database. The average sale 

price was $433,535 [minimum = $10,000 and maximum = $3,399,748]. The average days listed 

was 57.2 days. To remove the impact of outliers on the results, homes with roughly the lowest 

and highest 2.5% of observed sale prices (i.e., <$150,000 and >$850,000) were excluded from 

the dataset. This results in a study sample of 15,193 homes, with an average sale price of 

$419,637.  

 

Out of the study sample, about 31% (69%) of homes did (did not) contain at least one of the key 

terms listed in Table 1. Just over 0.2% of homes contained four of the terms (see Table 2). 

 

Table 2: Distribution of homes by number of key energy efficiency or renewable energy 

words 

Number of terms 
Number of homes in 

study sample 
Percentage of sample 

0 10,434 68.7 

1 2,828 18.6 

2 1,536 10.1 

3 361 2.4 

4 34 0.2 

Total 15,193 100.0 

 

The distribution of at least one observation from each key word ‘group’ in the home descriptions 

of the study sample is shown in Table 3. The most frequently reported key words related to a 

home’s furnace—with at least one of the following terms appearing in the descriptions of about 

22% (3,395 homes) of the study sample: “Furnace”, “New furnace”, “High efficiency furnace”, 

“Updated furnace”. Just over 31% (4,759 homes) of the study sample contained at least one key 

energy efficiency or renewable energy word (“Any terms”). Note that “Any terms” includes 

“Others” from Table 1, in addition to terms for “Furnace”, Water tank”, “Heat recovery”, 

“Windows” and “Insulation” groups. 
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Table 3:  Number of homes in study sample per key word group 

Group Number of homes Percentage of sample 

Furnace 3,395 22.3 

Water tank 1,663 10.9 

Heat recovery 154 1.0 

Windows 1,190 7.8 

Insulation 608 4.0 

Any terms 4,759 31.3 

High-efficiency furnace 1,230 8.1 

Mid-efficiency furnace 451 3.0 

 

The average (median) transaction price of homes with and without key energy efficiency or 

renewable energy words was, respectively, $399,803 ($383,656) and $428,684 ($410,845) (see 

Table 4 and Figure 1). The average (median) transaction price of homes without key terms is 

2.2% (2.5%) above the average (median) price for all homes; whereas, the average (median) 

transaction price of homes with key terms is 4.7% (4.3) below the average (median) price for all 

homes. There is slightly more price variability in the sample of homes with no key terms.  

 

Homes with key energy efficiency or renewable energy words in the realtor’s description were 

considerably older at the time of sale than those without key terms (42 years versus 25 years) 

(see Table 5). They were also smaller (127.4 m2 versus 148.4 m2 above grade). These factors 

might explain the lower transaction price, on average. The presence of key words in 

predominantly older homes might be explained by the installation of energy efficient or 

renewable energy technologies during a major property renewal prior to listing. Structurally, 

there is not much difference between both sets of homes.  

 

Homes with key words of interest had shorter average listing durations (53 days on the market 

versus 58 days) but did sell at slightly higher average discounts than homes without key terms 

in the realtor’s description (2.9% below the original listing price versus a reduction of 2.8%).  
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Table 4: Sale price distribution between homes in the study sample with and without key 

energy efficiency or renewable energy words 

 
Homes without key 

terms 

Homes with key 

terms 
All transactions 

Count 10,434 4,759 15,193 

Average 428,684 399,803 419,637 

Standard Deviation 126,516 120,769 125,458 

Minimum 150,288 150,038 150,038 

25
th
 Percentile 347,160 322,999 338,300 

Median 410,845 383,656 400,965 

75
th
 Percentile 494,335 458,295 482,743 

Maximum 848,875 849,937 849,937 

 

Figure 1:  Sale price distribution between homes in the study sample with and without 

key energy efficiency or renewable energy words 
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Table 5:  Comparison of prices, day-listed and structural characteristics between homes 

in the study sample with and without key energy efficiency or renewable energy words 

 
Homes without 

key terms 

Homes with key 

terms 
All transactions 

Total transactions 10,434 4,759 15,193 

Average sale price ($) 428,684 399,803 419,637 

Average days listed 58 53 56 

Average building age (years at sale date) 25 42 30 

Average number of bedrooms 3.7 3.8 3.7 

Average number of bathrooms 2.3 2.2 2.3 

Average number of finished levels 2.3 2.3 2.3 

Average above-ground floor area (m
2
) 148.4 127.4 141.8 

Average garage size 1.8 1.7 1.8 

Average discount (% change in original price) -2.8 -2.9 -2.8 

 

One might hypothesize that the longer a home is listed on the market, the more willing the seller 

is to accept a price reduction. However, this is not really supported by the data, with a range of 

deviations from the original list price being observed across short, medium and long listing 

durations (see Figure 2). Moreover, there is no discernible relationship between the transaction 

price of homes and days-listed on the market, regardless of the presence of key words of 

interest in the realtor’s description (see Figure 3). For a given listing period, nevertheless, 

homes with key words of interest do appear to show less variance from the original price, 

relative to homes without key words in the descriptions (see Figure 2).  
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Figure 2:  Price discount versus days-listed on market, homes in the study sample with 

and without key energy efficiency or renewable energy words 

 
 

Figure 3:  Transaction price versus days-listed on market, homes in the study sample 

with and without key energy efficiency or renewable energy words 
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In the regression models estimated in Section 4.2 the sales quarter is included as an 

independent variable to control for seasonal effects on transaction prices, as well as temporal 

effects such as changing economic and market conditions over the study period. Table 6 shows 

the average sales price and listing duration for all homes in the study sample. Clearly, the 

average values of both variables exhibit noteworthy differences from one quarter to another.  

 

Table 6:  All home sales in study sample, by quarter 

Quarter 
Number of 

transactions 

Average transaction 

price 
Average days-listed 

3
rd

 2017 1,469 426,366 25.9 

4
th
 2017 2,075 416,944 49.7 

1
st
 2018 2,125 424,977 55.4 

2
nd

 2018 3,540 432,670 49.5 

3
rd

 2018 3,078 419,709 58.7 

4
th
 2018 1,996 400,643 68.4 

1
st
 2019 910 393,167 115.3 

Total 15,193 419,637 56.4 

 

Figure 4 shows a linear correlation matrix for the main home structural variables and the two 

dependent variables of interest—namely, the natural logarithm of the transaction price and 

days-listed on the market (see Section 4.2). A correlation coefficient shows how much one 

variable tends to change when another one does. The values of the correlation coefficient can 

range from -1 to +1 (as shown by the coloured scale on the righthand side of the figure). The 

closer the value is to +1 or -1 the more closely the two variables are related. A positive 

(negative) sign indicates the direction of the correlation—i.e., if one of the variables increases, 

the other variable is expected to increase (decrease). A value of zero signifies no relationship 

between two variables. 

 

It is evident from Figure 4 that transaction price exhibits a moderate negative correlation with 

the age of the home and very slight negative correlation with the listing duration. The days-

listed, however, shows no noticeable relationship with any of the main structural characteristics 

of homes—only a slight negative relationship with the age of the home. Transaction price is 

most influenced—in a positive direction—by the size of the home.  
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Figure 4:  Linear correlation matrix for select variables of interest 

 
 

4 METHODS 
 

 

4.1 Hedonic price method 
 

The hedonic price method relies on the proposition that the utility (or wellbeing) an individual 

derives from a good is based on the attributes that good possesses. In certain circumstances it 

may be possible to separate the effects of the various attributes a good possesses in a way 

which captures how changes in the level of each attribute impacts the individual’s utility. In 

hedonic price analysis this is achieved by modeling an individual’s willingness-to-pay (WTP) to 
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consume a good as a function of the level of that good’s attributes. The most common 

application of hedonic price analysis is in relation to society’s WTP for housing. In this case, 

each property is assumed to constitute a distinct combination of attributes which determine the 

price that a potential buyer is willing to pay. Consumer theory postulates that the purchase price 

a potential buyer is willing to pay is dependent upon the existence and level of a wide range of 

housing attributes including:  

 

 Structural characteristics—e.g., the age of the home, the no. of bedrooms, the no. of 

bathrooms, the no. of garage parking spaces, the square footage of the home, quality of 

finishing, energy efficiency, etc. 

 

 Location characteristics—e.g., housing density, quality of local schools, crime rates, 

access to public and transit services, walkability, socioeconomic conditions, etc. 

 

 Environmental characteristics—e.g., green spaces, air quality, noise pollution, visual 

amenity, etc. 

 

If market data is available for all attributes thought to determine the price of a house, a hedonic 

price function can be estimated using regression techniques including all relevant attributes as 

explanatory variables: 

 

𝑃ℎ = P(𝑺𝒊, 𝑳𝑗, 𝑬𝑘)  [𝑖 = 1, … , 𝑚;  𝑗 = 1, … , 𝑛;  𝑘 = 1, … , 𝑙] 

 

Where houses prices 𝑃ℎ in an area depend on a vector of 𝑚 structural attributes (𝑆𝑖), a vector of 

𝑛 location characteristics (𝐿𝑗) and a vector of 𝑙 environmental attributes (𝐸𝑘). The coefficients 

from the estimated hedonic price function reveal the implicit price for a small change in the level 

of a given attribute—specifically, both consumer’s marginal WTP for the attribute and the 

marginal returns obtained by sellers for its supply.  

 

The hedonic price function is very unlikely to be linear. A linear functional form can only happen 

if consumers can ‘re-package’ attributes. Individual’s cannot buy one attribute of a given house 

(say, lots size) and combine it with a different attribute of a second house (say, number of 

bedrooms) when making a purchase. Hence, the hedonic price function is expected to be non-

linear, yielding implicit prices dependent upon the quantity of each attribute consumed (and not 

constants, as per a linear function). However, economic theory does not suggest which non-

linear function form is preferred; most studies use a semi-log specification.  

 

Typically, with applications of the hedonic price methods, the attributes and implicit prices of 

interest are environmental—e.g., the implicit price of a small change in noise levels. In the 

context of this study, interest lies with the energy performance on homes.  
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4.2 Estimated model 
 

Like Pride et al. (2018), a semi-log model is estimated using (pooled) Ordinary Least Squares 

(OLS), relating the natural log of the transaction price of a home (in Q1 2019 dollars) to its 

structural characteristics, geographic location, time of sale, and presence of energy efficiency 

and renewable energy terms in the realtor’s description: 

 

𝐿𝑛(𝑃𝑖) = 𝛼 + 𝛽𝐗𝑖 + ∑ 𝛾𝑡𝑄𝑡

7

𝑡=1
+ ∑ 𝛿𝑛𝐿𝑛

553

𝑛=1
+ ∑ 𝜑𝑘𝑊𝑘

8

𝑘=1
+ 𝜔𝐷𝑖 + 휀𝑖 Eq. 1 

 

Where: 

 

𝐿𝑛(𝑃𝑖) = Natural log of the transaction price for home 𝑖. 

𝛼 = A constant. 

𝐗𝑖 = 
A vector of structural characteristics for home 𝑖 such as age, number of 
bedrooms, floor area, etc. (see Table 7). 

𝛽 = 
A vector of estimated coefficients corresponding to the structural 

characteristics in 𝐗𝑖. 

𝑄𝑡 = 

A vector indicating the quarter in which the transaction (house sale) took 

place from Q3 2017 (𝑡 = 1) to Q1 2019 (𝑡 = 7). Note that 𝑄𝑡 is an indicator 

variable that takes a value of 1 if home 𝑖 sold in Q3 2017 (𝑡 = 1) and zero 

otherwise, a value of 1 if home 𝑖 sold in Q4 2017 (𝑡 = 2) and zero 

otherwise, and so on.  

𝛾𝑡 = A vector of estimated coefficients corresponding to transactions in quarter 𝑡. 

𝐿𝑛 = 

A vector indicating a home’s location to control for the attributes of the 

neighbourhood (𝑛) in which the home is located, such as differences in the 
availability of public amenities and the varying quality of schools. Note that 

𝐿𝑛 is an indicator variable that takes a value of 1 if home 𝑖 sold in 

neighbourhood 𝑛 = 1 and zero otherwise, a value of 1 if home 𝑖 sold in 

neighbourhood 𝑛 = 2 and zero otherwise, and so on. 

𝛿𝑛 = 
A vector of estimated coefficients corresponding to transactions in 

neighbourhood 𝑛.  

𝑊𝑘 = 

A vector of key energy efficiency and renewable energy terms (𝑘) contained 
in the realtor’s description on the MLS® (recall the 8 key word groups in 

column 1 of Table 3). Note that 𝑊𝑘 is an indicator variable that takes a value 

of 1 if the realtor’s description for home 𝑖 contains a key word from group 

𝑘 = 1 and zero otherwise, a value of 1 if the realtor’s description for home 𝑖 
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contains a key word from group 𝑘 = 2 and zero otherwise, and so on. 

𝜑𝑘 = 
A vector of estimated coefficients corresponding to each key word group 

(𝑘). 

𝐷𝑖 = 

A dummy variable that takes on a value of 1 if home 𝑖 sold in fewer than 56 
days; 56 days is used because it is the average selling time of a home in the 
study sample. Hence, the variable takes on a value of 1 if a home sells in 
below average time. 

𝜔  An estimated coefficient for 𝐷. 

휀𝑖 = A random disturbance term for home 𝑖. 

 

The parameter of interest, 𝜑𝑘, is the average percentage transaction price premium estimated 

for the presence of key energy efficiency and renewable energy terms in the realtor’s 

description on the MLS®. And by inference, the average percentage transaction price premium 

associated with the presence of such technologies in the sold home. 

 

No model is estimated for days-listed on the market. As demonstrated in Figure 4, in the 

study sample days-listed has no noticeable relationship with any of the main structural 

characteristics of homes, and only a very slight negative relationship with the age of homes. 

Days-listed is instead included as an explanatory variable in the transaction price model (Eq. 1).  

 

The regression model for transaction price is estimated in two stages: First, a baseline 

transaction price model is estimated using an optimized set of structural characteristics, as well 

as control variables for location, sale quarter (time), and days listed. Second, each key term 

group in Table 3 is added one at a time to the baseline model, to examine the incremental effect 

on transaction price. For example, a dummy variable (= 1) indicating the presence of (say) “high 

efficiency furnaces” is added to the baseline model to estimate the incremental impact of “high 

efficiency furnaces” on expected transaction prices for detached single family homes, all other 

things being equal. 
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Table 7:  Variables for the structural characteristics of homes used to estimate Eq. 1 

Variables Comments 

Sale_Age Age of building in years at time of sale 

Bedrooms_Above_Grade Number of bedrooms (not including basement) 

Total_Bedrooms Total number of bedrooms 

Total_Baths Total number of baths, half-baths = 0.1 

Full_Baths Number of full bathrooms 

Half_Baths Number of half bathrooms 

Finished_Levels Number of finished floors in the building 

Floor_area_above_ground_m2 Area of home above grade 

Garage Number of garage parking spaces [0,1,2,3] 

Basement_Fully_Finished Dummy variable, 1=fully finished basement 

Basement_Partly_Finished Dummy variable, 1=partly finished basement 

 

5 RESULTS 
 

 

5.1 Baseline transaction price model 
 

The estimated baseline transaction price model (denoted M0) is shown below: 
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The optimized structural variables in the baseline model include: the age of the home at the time 

of sale; the number of full baths; the size of the home (area above grade); the number of garage 

parking spaces; and whether the basement is fully developed. The set of structural variables 

included was chosen from among all possible subsets in order to maximize the Adjusted R2, 

while also maximizing the F-statistic, and controlling for several other measures of model fit, 

including the p-values associated with variable coefficients. 

 

The baseline model also captures the impact on the transaction price of a home selling under 

the average of 56 listed days. Note that estimated coefficients and p-values associated with 

location (neighbourhood) and time (quarter sold) variables, which are included in the baseline 

model, are not shown for ease of presentation. 

 

All variables in the baseline model are highly statistically significant with p-values <0.001, 

corresponding to a confidence level of >99.9%. The baseline model explains just over 83 

percent of the natural log of the transaction price of a detached single family home in Edmonton. 

Overall, it is a good fit to the data.  

 

The residual plot for the baseline model is shown in Figure 5. There is some heteroscedasticity 

present, where variation in residuals appears to increase slightly for homes with higher 

predicted transaction prices. Nonetheless, most residuals appear to be randomly distributed 

within $0.2 million of the predicted sale price. The linear ‘cut-off’ pattern to the bottom left and 

top right of the residual plots is a function of the fact that the study sample data only contains 

homes with sale prices between $0.15 and $0.85 million.  
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Figure 5:  Residual plot for baseline model (M0) 

 
 

There are different ways to interpret the estimated coefficients (e.g., 𝛽). For instance, the 

transformation of 100 × 𝛽 can be used for interpreting the estimated coefficients for continuous 

variables due to the model’s log-level functional form (Wooldridge, 2006). Alternatively, for the 

interpretation of the estimated coefficients of indicator variables, the transformation of 100 ×

(𝑒𝑥𝑝(𝛽) − 1) can be used (Halvorsen and Palmquist, 1980). Both interpretations result in a % 

price difference in a house’s selling price (all other variables held constant) either for a 1 unit 

increase in a continuous variable, or for the presence of an attribute as indicated by a dummy 

variable value of 1 (for indicator variables). In general, the two interpretations are similar when 

the estimated coefficient,  𝛽, is small. Nonetheless, the more correct interpretation is that the % 

price difference in a house’s selling price is equal to 100 × (𝑒𝑥𝑝(𝛽) − 1) for any  𝛽. 

Consequently, this function is used when interpreting model coefficients herein.  

 

Looking at the estimated coefficients for the baseline model, the age of the home has a negative 

sign and thus negative effect on the transaction price, as expected. Each additional year added 

to a home’s age when sold was associated with a 0.45% decrease in the expected transaction 

price. All other variables have a positive impact on the transaction price. For each additional full 

bathroom, a home’s expected price increased by 3.40%. An additional square meter added to a 

home’s above ground floor space was associated with an increase of 0.27% to the expected 

price. The addition of one garage parking space was associated with a 6.34% increase to the 

expected price. The presence of a fully finished basement was associated with a 7.35% 

increase to a home’s expected price. Finally, homes that sold in under 56 days (less than 

average) were associated with a 1.02% increase in the expected sale price. 
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5.2 Price effects of energy efficiency and renewable energy terms 
 

The key energy efficiency and renewable energy terms in column 1 of Table 3 were introduced 

into the baseline model, one group at a time. The results for the seven additional models 

(denoted M1, M2, …, M7) are presented below. Note that both the terms “high efficiency 

furnace” and “mid-efficiency furnace” were included in the same model, M1. Hence, only seven 

additional transaction price models were estimated and not the eight models implied by Eq.1 

(where 𝑘 = 8) and the number of term groups in Table 3.  

 

In all the additional models (M1 to M7) the reporting of coefficients and p-values associated with 

location (neighbourhood) and time (quarter sold) were suppressed for ease of presentation. The 

full estimated model output for M7 can be found in Appendix A. For all models, the F-statistic 

was sufficiently large to be associated with a p-value less than 0.001, implying an overall good 

fit. A more complete set of model fit measurements is provided with the detailed results below. 

 

The addition of a dummy variable for key energy efficiency or renewable energy terms in 

models M1 to M7 did not greatly change the coefficients of the baseline model’s independent 

variables. Similarly, the Adjusted R2 and F-statistic remain stable in models M1 through M7. Due 

to the stability of model characteristics, the presentation below focuses on the incremental 

impact of the additional key term dummy variables. 

 

The residual plots for models M1 through M7 are almost indistinguishable from each other, and 

from the plot for the baseline model (shown in Figure 5). For this reason, the residual plot is 

shown only for model M7, which considers the impact of any key terms of interest on transaction 

prices. 
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Model 1: baseline model plus “High efficiency furnace” and “Mid efficiency 

furnace” dummy variables 

 

The estimated transaction price model 1 (denoted M1) is shown below: 

 

 
 

Model M1 included the addition of two dummy variables: one indicating the presence of a high-

efficiency furnace and one indicating the presence of a mid-efficiency furnace. The presence of 

a high-efficiency furnace was associated with a 100 × (𝑒𝑥𝑝(0.02410) − 1) = 2.44% increase 

in a home’s expected transaction price.  

 

The estimated coefficient for the mid-efficiency furnace dummy variable implies that the 

presence of a mid-efficiency furnace is associated with a 100 × (𝑒𝑥𝑝(−0.0128) − 1) = 1.27% 

decrease in the expected transaction price. However, the p-value for this variable is 0.0345, so 

it should be treated with caution.  
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5.2.1 Model 2: baseline model plus “Furnace” group dummy variables 

 

The estimated transaction price model 2 (denoted M2) is shown below: 

 

 
 

Model M2 included a dummy variable for the “Furnace” group (where a value of 1 indicates the 

presence of terminology related to furnaces in the realtor’s description of homes for sale). Here, 

the presence of furnace-related terminology (recall column 2 in Table 1) was associated with a 

1.48% increase in a home’s expected transaction price. 
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5.2.2 Model 3: baseline model plus “Water tank” group dummy variables 

 

The estimated transaction price model 3 (denoted M3) is shown below: 

 

 
 

Model M3 included a dummy variable for the “Water tank” group (where a value of 1 indicates 

the presence of terminology related to water tanks in the realtor’s description of homes for sale). 

In this case, the associated p-value is 0.2509, implying that the variable is not significant in the 

model. Hence, interpreting the estimated coefficient is meaningless.  
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5.2.3 Model 4: baseline model plus “Heat recovery” group dummy variables 

 

The estimated transaction price model 4 (denoted M4) is shown below: 

 

 
 

Model M4 included a dummy variable for the “Heat recovery” group (where a value of 1 

indicates the presence of terminology related to heat recovery technologies in the realtor’s 

description for homes). In this case, the associated p-value is 0.1026, implying that the variable 

is not significant in the model. Hence, interpreting the estimated coefficient is meaningless. 

Furthermore, homes with heat recovery terminology in the realtor’s description made up only 

1.0% of the study sample.  
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5.2.4 Model 5: baseline model plus “Windows” group dummy variables 

 

The estimated transaction price model 5 (denoted M5) is shown below: 

 

 
 

Model M5 included a dummy variable for the “Windows” group (where a value of 1 indicates the 

presence of terminology related to window technologies in the realtor’s description for homes). 

Here, the presence of window-related terminology (recall column 2 in Table 1) was associated 

with a 5.10% increase in a home’s expected transaction price. 
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5.2.5 Model 6: baseline model plus “Insulation” group dummy variables 

 

The estimated transaction price model 6 (denoted M6) is shown below: 

 

 
 

Model M6 included a dummy variable for the “Insulation” group (where a value of 1 indicates the 

presence of terminology related to insulation in the realtor’s description for homes). Here, the 

presence of insulation-related terminology (recall column 2 in Table 1) was associated with a 

6.74% increase in a home’s expected transaction price. 
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5.2.6 Model 7: baseline model plus “Any terms” dummy variable 

 

The estimated transaction price model 7 (denoted M7) is shown below: 

 

 
 

Model M7 included a dummy variable for any of the key terms of interest in column 2 of Table 1 

(“Any term” group) (where a value of 1 indicates the presence of any key terminology in the 

realtor’s description for homes). Here, the presence of any key terminology was associated with 

a 2.66% increase in a home’s expected transaction price.  

 

The full results for model M7 are provided in Appendix 1. The residual plot for Model M7 is 

shown in Figure 6. As noted above, there is some heteroscedasticity present, where variation in 

residuals appears to increase slightly for homes with higher predicted transaction prices. 

 

Finally, a summary of the results for all models, M0 through M7, is provided in Table 8. 
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Figure 6:  Residual plot for Model M7 (“Any terms”) 
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Table 8:  Summary of estimated transaction price models 

 M0 M1 M2 M3 M4 M5 M6 M7 

Adjusted R
2
 0.832 0.832 0.832 0.832 0.832 0.834 0.834 0.833 

F-stat 139.7 139.6 139.8 139.4 139.4 141.3 141.4 140.8 

Probability (F-stat) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Constant (intercept) 12.29 12.29 12.29 12.29 12.29 12.28 12.29 12.28 

Days-listed (< 56 days) 0.0101 0.0104 0.0101 0.0101 0.0101 0.0101 0.0098 0.0102 

Age at sale -0.0045 -0.0045 -0.0046 -0.0045 -0.0045 -0.0045 -0.0046 -0.0046 

Full bathrooms 0.0334 0.0334 0.0335 0.0335 0.0334 0.0332 0.0332 0.0334 

Floor area above grade (m2) 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 

Garage parking spaces 0.0615 0.0614 0.0617 0.0616 0.0616 0.0617 0.0611 0.0617 

Fully finished basement 0.0710 0.0714 0.0705 0.0709 0.0711 0.0708 0.0707 0.0702 

Key term dummy variables:         

High efficiency furnace  0.0241       

Mid efficiency furnace  -0.0128*       

Furnace group   0.0147      

Water tank group    0.0039**     

Heat recovery group     0.0171**    

Windows group      0.0497   

Insulation group       0.0652  

Any terms group        0.0263 

Notes: M0 is the baseline transaction price model. Structural variables dropped from the optimized baseline model (and not shown 

in the table) include the number of bedrooms, the number of finished levels and whether the basement is partly finished. * indicates 

the p-value > 0.01, while ** indicates the p-value is > 0.05.  

 

 



City of Edmonton – Hedonic Price Analysis: Energy Home Labelling Program 
 

 

 

30 

 

6 DISCUSSION 
 

 

6.1 Estimated price premium in the context of other studies 
 

Estimated transaction price premiums from models M1-M7 are shown in Table 9. These show 

the percentage difference in a house’s selling price (all else being equal) associated with the 

presence of specific energy efficiency and renewable energy terms in the realtor’s description of 

homes. By way of example, consider two houses that sold at the same time and are identical in 

every way, including being in the same neighbourhood. If the realtor’s description of one home 

included terminology related to (say) “insulation” only, whereas the other contained no such 

terminology, the former home would be expected to sell at a premium of about 6.7%. Likewise, 

if one home included any of the key terms of interest in Table 3, while the other did not, the 

former home would be expected to sell at a premium of about 2.7%. 

 

If one accepts that including the key terms of interest in the realtor’s description of homes 

reflects the presence of these energy efficient and renewable energy technologies in the homes, 

then the positive price premiums found in this study suggest that the energy performance of 

homes is being capitalized into home values in Edmonton. 

 

Table 9:  Estimated price premium associated with the presence of energy efficiency and 

renewable energy terms in the realtor’s description of homes 

Key term group 
Impact (% change) on expected 

transaction price 

Furnaces +1.48 

Water tanks NA 

Heat recovery NA 

Windows +5.10 

Insulation +6.74 

Any terms +2.66 

High-efficiency furnace +2.44 

Mid-efficiency furnace -1.29 

Note: N/A indicates the estimated coefficient for the variable was not 

statistically significant, with a p-value > 0.05 

 



City of Edmonton – Hedonic Price Analysis: Energy Home Labelling Program 
 

 

 

31 

To put the above estimated transaction price premiums in context, Table 10 provides a 

summary of results from several international studies that have investigated price premiums for 

home energy and green labelling programs and the presence of renewable energy 

technologies. The estimated price premiums found in this study are certainly within the range of 

values found in the literature.  

 

Table 10:  Summary of house price premiums relating to the energy performance of 

residential properties from other studies  

Reference Location Findings 

Brounen and Kok (2011) Netherlands 
+10% (rating A) to +2% (rating C) relative to D EPC 

rating  

Bloom et al (2011) Fort Collins, CO. 
+ $US 8.66 per ft

2
 for ENERGY STAR home 

certification 

Bruegge et al (2015) Gainesville, FL. + 4.9% for ENERGY STAR home certification 

Walls et al (2016) 3 US cities 
+ 2% for ENERGY STAR home certification; +3% to 

+8% for local home certification 

Dastrup et al (2012) San Diego, CA. +3.5% for presence of solar panels on homes 

Bio Intelligence (2013) EU +2.8 to +8.0% for 1-letter improvement in EPC rating 

Fuerst et al (2015) England 
+5% (rating A) to +1.8% (rating C) relative to (average) 

D EPC rating 

Fuerst et al (2016) Wales 
+12.8% (rating A) to +3.5% (rating C) relative to 

(average) D EPC rating 

Cadena (2015) San Antonio, TX. + 1.1% for ENERGY STAR home certification 

NEEA (2015) Washington State +4.5% to +8.0% for ENERGY STAR home certification 

Australian Gov (2008) ACT +2% for 0.5 unit improvement on EE rating scale 

Kok and Kahn (2012) California +9% for ‘green’ labels, including ENERGY STAR 

Ayala et al (2015) Spain 
+9.8% for EPC ratings A, B or C relative to EPC ratings 

D, E, F or G 

Pride et al (2018) Alaska EE program participants homes sell for +4.2% 

Chegut et al (2015) Netherlands 
+7.0% (for A EPC rating relative to C rating), +1.9% 

(for B EPC rating relative to C rating) 

Note: EPC refer to the Energy Performance Certificates of the European Union’s Energy Performance of Buildings Directive. 
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6.2 Price premium and implied value of energy savings 
 

To determine if the estimated price premiums are reasonable, their dollar value is calculated, 

and then annualized to derive annual energy cost savings from the implied presence of energy 

efficient and renewable energy technologies in homes. The results of this exercise are 

summarized in Table 11. Applying the estimated % price premiums to the average transaction 

price of a detached single family home in the study sample ($419,637), produces a measure of 

the discounted present value of implied energy savings (shown in column 3 of Table 11). For 

example, the dollar value of the transaction price premium (equal to the discounted present 

value of implied energy savings) due to the presence of any key terminology of interest in the 

realtor’s description of homes for sale is about $11,160. This present value is converted to equal 

annual energy cost savings, that when discounted and summed over time yield the same 

present value. The implied annual energy savings are calculated at two different discount rates 

(5% per annum and 8% per annum) and three time horizons (10 years, 15 years, and 20 years). 

Continuing the above example, the implied annual energy cost savings associated with a dollar 

price premium of $11,160, range from about $895 (20 years at 5% per annum) to $1,665 (10 

years at 8% per annum).  

 

Table 11:  Estimated price premiums for key terminology of interest in realtor’s home 

description and the implied annual energy savings 

 
 

To assess the business case for homeowners to invest in energy efficiency improvements for 

their homes, the implied annual energy savings in Table 11 could be compared with estimated 

savings from energy efficiency programs for existing residential homes, as well as the upfront 

investment costs of upgrades installed. Unfortunately, these data were not available for this 

study. Of interest, the former comparison would shed light on whether prospective buyers 

Term

% $ (2019 Q1) 10 years @ 5% DR 15 years @ 5% DR 20 years @ 5% DR

High-efficiency furnace 2.44% 10,239 1,326 986 822

Furnace group 1.48% 6,211 804 598 498

Windows group 5.10% 21,401 2,772 2,062 1,717

Insulation group 6.74% 28,284 3,663 2,725 2,270

Any terms group 2.66% 11,162 1,446 1,075 896

% $ (2019 Q1) 10 years @ 8% DR 15 years @ 8% DR 20 years @ 8% DR

High-efficiency furnace 2.44% 10,239 1,526 1,196 1,043

Furnace group 1.48% 6,211 926 726 633

Windows group 5.10% 21,401 3,189 2,500 2,180

Insulation group 6.74% 28,284 4,215 3,304 2,881

Any terms group 2.66% 11,162 1,664 1,304 1,137

Implied energy savings ($ 2019 Q1)Transaction price premium
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associate the energy performance of homes with improved comfort and ‘good quality’ in 

general—in particular, if annual energy savings from retrofit programs are less than those 

implied by the estimated price premiums. 

 

6.3 Behavioural failures 
 

The estimated price premiums presented above may be distorted (upward or downward) by a 

range of behavioural biases and anomalies. Even if all conditions necessary for the housing 

market to operate efficiently are met (including perfect information), an optimal level of energy 

efficiency may still not result from market transactions because buyers do not behave rationally. 

Classical welfare economics assumes market participants are rational in their behaviour—

carefully weighing their own costs and benefits in making economic decisions to maximize their 

utility.3 Consequently, with perfectly functioning markets, a buyer (and seller) would be expected 

to make decisions that maximize well-being. There is substantive evidence nevertheless that 

consumer decisions are not always perfectly rational—and indeed suffer from systematic biases 

(“behavioural failures”) that may lead to sub-optimal levels of investment in energy efficiency.4 

Behavioural failures describe decision-making that is inconsistent with the maximization of 

individual well-being, even when individuals are provided with the appropriate information and 

incentives.5 Cognitive capacity, for instance, is known to affect our ability to make efficient 

decisions involving complex, probabilistic information. Other potential behavioural biases 

manifest as decision inertia, procrastination and high discount rates. 

 

6.4 Further analysis 
 

As only nine homes that participated in the “Home Energy Plan” program were listed and sold in 

the last 21 months—the time frame covered by this study—it was not possible to evaluate the 

effectiveness of the home labelling program, in terms of capitalizing energy efficiency into house 

prices. When enough homes with EnerGuide labels have sold at least once (roughly 150-200), 

the above analysis could be repeated to determine the impact of home energy labels on 

transaction prices and listing durations. 
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8 APPENDIX 1: DETAILED RESULTS FOR MODEL 7 
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