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ABSTRACT 
 

Buildings and their operations are responsible for roughly half of all greenhouse gas emissions 

from Canadian urban centres. While this amount can easily be reduced by low-cost and money-

saving green energy systems, buildings owners have failed to invest in this technology. This 

tendency to act irrationally is due to a number of market failures: uncertainty about market 

performance, lack of consumer awareness of energy efficiency, and the misallocation of 

incentives. These market failures are all be related back to the tendency for efficiency 

information to be hidden in real estate transactions.  

 

Energy disclosure policies that require commercial building owners to publically disclose their 

annual energy use and to benchmark use relative to that of other buildings offer the ability to 

make energy use transparent in the marketplace. Disclosure policies allow decision-makers such 

as owners, prospective buyers and lenders to incorporate this information into their investment 

and consumption decisions. Theoretically, disclosure policies establish a market signal that 

increases consumer demand for efficient buildings, making efficient buildings more successful in 

the marketplace. 

 

This study analyzes whether empirical evidence validates this theory by comparing the financial 

performance of buildings in a market where disclosure policies have been in place for nine years 

(New York City) to a market that does not contain have requirements (Toronto). LEED 

certification is used as a proxy for energy efficiency in this study, and the sample size includes: 

51 LEED certified and 49 uncertified buildings in the Toronto market and 107 LEED certified 

and 117 uncertified buildings in the New York City market. Hedonic models are applied 

separately to each market to determine the correlation of green certification to each of the 

following metrics: rental rates, occupancy levels, and assessed building value.  

 

The model’s results show that in Toronto, LEED certification is correlated with 18% lower rental 

rates, 20% higher assessed building values, and an 8% decrease in occupancy rates. In New York 

City, LEED certification is correlated with a 28% premium in rental rates, a 0.8% increase in 

building value, and a 40% increase in occupancy levels. The results show that green buildings do 
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perform measurably better relative to conventional buildings in New York City than they do in 

Toronto in terms of all three of these financial metrics. The findings are not statistically 

significant, and the increased financial success in New York City cannot be directly correlated to 

the presence of a disclosure policy. This study points to the need for more research on the effects 

of this nascent but promising, cost-effective, and city-driven public policy tool. 
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CHAPTER 1: INTRODUCTION  
 
1.1 Problem Statement 

Buildings and their operations are responsible for roughly half of all greenhouse gas 

emissions from Canadian urban centres (Delphi Group, 2016). Globally, buildings consume 30- 

40% of all energy use, and this figure is expected to grow in the future (Perez-Lombard et al., 

2008). The large carbon footprint of this sector coupled with the potential that low-cost energy 

retrofits hold for improving building energy efficiency have led to energy efficiency 

improvements being identified as “low-hanging fruit” in strategies to reduce carbon emissions 

(Palmer & Walls, 2017; McKinsey & Company, 2009). 

 

As a means to achieve emission targets and increase the resiliency of Canadian communities, 

green building practices and retrofits have commonly been recognized by policy and industry. 

Green building practices have been shown to reduce utility and water use, lower greenhouse gas 

emissions, divert waste streams and reduce embodied energy associated with buildings (Sartori 

& Hestnes, 2007; Fuerst and McAllister, 2009). Green building practices have also been shown 

to lower energy and utility costs, with cost savings typically largely outweighing the upfront cost 

premiums associated with energy efficient building design (Eichholtz et al., 2013). Despite these 

benefits, building owners have been shown to be slow to invest in energy efficiency 

improvements (Kontokosta, 2013).  

 

The failure to invest in sustainable building technology is a result of various technical and 

systemic barriers. Uncertainty about the market performance of energy efficient buildings, lack 

of consumer awareness about energy efficiency, and the misallocation of incentives contribute to 
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the reluctance of building owners to adopt green building practices. The “energy efficiency gap” 

describes the finding that consumers and firms often neglect to make efficiency improvement 

investments that pay for themselves through subsequent energy savings (Palmer & Walls, 2017; 

Jaffe & Satvins, 1994).  

 

Municipal policymakers have also found it challenging to find effective and low-cost ways to 

encourage green building practices for existing and new buildings. As a result, the potential that 

efficient buildings have to reduce carbon emissions is left unrealized in many instances. Energy 

disclosure laws, policy tools that require building owners to measure and publically report their 

annual energy consumption, are one solution (Ramsile, 2016). In theory, these policies increase 

the market demand for energy efficient buildings by reducing the information asymmetries that 

exist in real estate decisions. Making building energy performance information transparent 

allows decision-makers such as owners, prospective buyers, and lenders to incorporate this 

information into their investment decisions (Hsu, 2014). Disclosure policies have the potential to 

pose market-driven and city-focused solutions to accelerating energy efficiency in the real estate 

market.  

 

While several North American cities have adopted energy disclosure policies to date, there is 

relatively little empirical research on how effective these policies have been at incentivizing 

market uptake of green buildings. Palmer and Walls (2017) discuss the need for cross-city 

comparison studies between real estate markets where disclosure policies are in effect to ones 

where they are not. The purpose of this study is to fill in this gap in the literature by determining 

whether a difference exists in the success of green buildings between a market that is subject to 
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disclosure ordinances and one where these policies are not in place. The downtown commercial 

office submarkets of New York City and Toronto, respectively, have been selected to match this 

criterion.  

 

1.2 Research Questions 

The main purpose of this report is to answer the following research question:  

 

Primary Question: Do energy benchmarking and disclosure policies measurably improve the 

market success of green buildings in comparison to conventional buildings within a commercial 

real estate market? 

 

In order to explore this question, the following sub-questions will be answered:  

 

Sub-Question 1: In municipalities without benchmarking and disclosure policies, i.e. Toronto, 

are green certified buildings statistically more successful than conventional buildings?  

Sub-Question 2: In municipalities with benchmarking and disclosure policies, i.e. New York 

City, are green certified buildings statistically more successful than conventional buildings? 

 

Sub-Question 3: Do energy benchmarking and disclosure policies have a statistically significant 

effect on the market success of green buildings in New York City? In other words, do green 

buildings in New York perform measurably better than green buildings in Toronto?  
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Building ‘success' is defined in this study in financial terms. Building success will be 

determined using the financial metrics of rent levels, occupancy levels, and assessed building 

value. 

 

 It is the intent of this report to determine whether building disclosure policies have 

narrowed the energy efficiency gap within the context of this study. These research questions 

will guide the quantitative research methods selected in this report and will be revisited at the 

end of the report. Ultimately, this report will generate a set of recommendations for 

municipalities that are seeking to establish policies to improve building energy efficiency within 

their jurisdiction.   

 

1.3 Report Outline 

  Chapter 2 provides an overview of the existing literature on green buildings and 

disclosure policies. It presents findings from other studies that have examined the success of 

green buildings in commercial real estate markets and gives an overview of green certification 

schemes. It also provides background on disclosure policies and how they reduce information 

asymmetries in real estate decisions. Chapter 3 details the methodology used in this study, 

including the research scope, data sources, and study limitations. Chapter 4 summarizes the 

results of the data analysis and provides answers to the research questions. Finally, Chapter 5 

concludes the report with recommendations of the future research directions and the 

establishment of a set of recommendations to municipalities seeking to establish benchmarking 

policies.   
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CHAPTER 2: LITERATURE REVIEW  

This literature review is divided into three main components. First, it will introduce the 

basics of green buildings. This section will discuss the benefits of green building schemes, 

outline the policy tools that are currently used to promote green buildings and discuss the 

mechanics of the LEED certification scheme. It will also examine the methodology used in 

previous studies that have determined the market performance of green buildings. The second 

component of this chapter will be a discussion of the energy efficiency gap in the building sector. 

The final component will be a discussion of the role of benchmarking and disclosure policies, 

and the current extent of these policies.  

 

2.1 An Introduction to Green Buildings & Certification Schemes 

This section will provide background knowledge on green buildings, summarize the 

benefits of green buildings, and provide a review of green building policies.  

 

2.1.1. What are Green Buildings? 

Green Building is a broad concept that describes a holistic approach to building 

construction. The term recognizes that buildings can have a large impact on our natural 

environment and promotes building practices that adopt more sustainable approaches to building 

design, construction, and operation. Green building products are less resource-intensive and 

pollution producing than regular construction (Hoffman & Henn, 2008). While there are many 

definitions for green buildings, the following is generally accepted: 
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 Green building practices involve the planning, design, construction, and 
operations of buildings in such a way that mitigate the negative effects 

buildings have on the natural environment throughout the entire life cycle of 
the building. Green building practices involve several considerations: energy 

use, water use, indoor environmental quality, material selection and the 
building’s effects on its site (USGBC, 2014 pp. 3).  

 
The green building movement had its origins in the energy crisis of the 1970s. During 

this period, architects created innovative designs in an attempt to lower the construction and 

operating costs of buildings. Creating these designs required architects to examine the long-term 

environmental and economic impacts of maintaining and operating buildings, whereas 

previously only the first costs of getting buildings initially on the ground were considered (The 

Economist, 2004). Green building strategies have moved into mainstream construction practices, 

a shift that is partially a result of the environmental movement imparting more focus onto the 

sustainability of the built environment (CaGBC, 2014a).  

 

 There is an extremely wide breadth of strategies, techniques and construction products 

that fall under the umbrella term of “green building practices” (Hoffman & Henn, 2008). Green 

buildings are evaluated under the holistic lens of sustainability, meaning that they are assessed 

on the merits of their social, environmental, and economic impact (Zuo & Zhao, 2014). As such, 

green building practices can involve strategies as diverse as facing window walls towards the sun 

to use passive heat gain or insulating buildings with recycled materials (Hoffman & Henn, 2008). 

In order to standardize green building methodologies and provide an objective evaluation of 

environmental performance, a number of third-party rating systems have been established. These 

assessment and rating systems tabulate the “green” components of a building and offer a 

formalized approach to the green building market. One such rating system, LEED, will be 

discussed below in further detail.  
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2.1.1.1. The Benefits of Building Green  

Green building approaches have been found to offer a wide range of benefits.  Energy 

efficient office buildings, for example, can reduce energy consumption, lower operating costs, 

create a more desirable working environment, improve employees’ health and productivity, 

reduce legal liability, and boost property values (The Economist, 2004). The myriad benefits of 

green buildings can be categorized into three main categories: social, environmental, and 

economic.   

2.1.1.1.1 Social Benefits 

Many scholars have determined a host of social benefits of green buildings that are not 

directly cost related. A study undertaken by the Canada Green Building Council (2014b) found 

the two most important social benefits of certified green buildings to be increased tenant 

productivity and the ability to publically demonstrate corporate social responsibility.  

 

 Academic literature has widely established a relationship between green buildings and 

improved health, quality of life and wellbeing of occupants (Devine & Kok, 2015; Zuo & Zhao, 

2014; Reichardt et al., 2012). Green building techniques have been found to increase indoor 

environmental quality (IEQ), improve thermal regulation and enhance lighting quality in 

comparison to conventional buildings design (Zuo & Zhao, 2014). In green office buildings, 

these workplace improvements have led to large productivity and health improvements. Reis et 

al. (2007) determined that employee productivity increased 25% after a group of occupants 

moved from a conventional to a green building.  Other studies have shown that even small 

improvements in indoor environmental quality can reduce employee absenteeism by 35% 

(Seppanen et al., 2004).  
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 An additional social benefit of building green comes from the positive impact that 

engaging in sustainability initiatives brings to a company’s image. Corporate Social 

Responsibility (CSR) has become a mainstream standard that describes a firm’s choices about 

the environmental impacts of their operations, how well they treat their employees, and the 

strength of their community relations (Eichholtz et al., 2010). Firms which employ well-defined 

CSR strategies are likely to outperform competing firms due to better reputation among 

consumers, reduced threat of regulation, and increased employee productivity (Maxwell et al., 

2000). CSR criteria are even incorporated into investment decisions. In the real estate sector, 

choosing to develop or rent eco-efficient buildings is often a key component in CSR strategies 

and can improve the public image of a firm (Eichholtz et al., 2010). A study of architects, 

contractors and owners by the Canadian Green Building Council Study (2014b) found that CSR 

commitments fell within the top four ranked factors motivating the building of green-certified 

buildings. 

 

2.1.1.1.2 Environmental Benefits 

 Green building practices are primarily intended to reduce the many impacts of buildings 

on the natural environment, and these environmental benefits are traditionally cited as the reason 

that developers choose to build green. Environmental benefits differ at the building level as a 

result of differences in construction and design methods, but these benefits are a result of 

reduced resource use in several general areas (CaGBC, 2014b; AGBC, 2013; Eisenstein et al., 

2017). Green building methods seek to reduce energy use, water consumption, and solid waste 

disposal associated with both construction and long-term operations of buildings (Eisenstein et 

al., 2017).  
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The realized environmental benefits of green buildings have been enumerated in many 

studies to date. The Australian Green Building Council (2013) found that certified buildings 

produced 62% fewer greenhouse gas emissions, used 51% less potable water, and required 66% 

less electricity than a control group of uncertified buildings. This study found that certified 

buildings tend to recycle 96% of their construction and demolition waste, a much higher 

percentage than the control group. In the United States, a study of 233 buildings found that 

green-certified buildings consume 25% less energy and use 11% less water than a similar sample 

size of control buildings (Eisenstein et al., 2017). Green building practices were also found to 

reduce CO2 emissions from construction by 34% (ibid). In the Canadian context, a survey of 

building owners reported a 9% reduction in energy use and 12% reduction of water use on 

average in buildings that had recently undergone green retrofits (CaGBC, 2014b). Many predict 

that the marginal environmental benefits will progress with advancements in building science 

technology (Eisentein et al., 2017; AGBC, 2013).  

 

2.1.1.1.3 Economic Benefits 

 In addition to social and environmental benefits, green buildings also offer a myriad of 

financial benefits. Numerous studies have corroborated the finding that green buildings perform 

better in the market than comparable conventional buildings (Dermisi, 2013; Devine & Kok, 

2015; Fuerst & McAllister, 2009; Reichardt et al., 2012; Holtermans & Kok, 2017). The median 

payback period required for this the additional expense required to build to green standards to be 

outweighed by their financial benefits is been found to be eight years (McGraw-Hill, 2013). Both 

the supply- and demand-side stakeholders involved in the real estate industry capture this 

financial success.   
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 On the supply-side, developers and real estate investors realize the economic benefits of 

green buildings through the higher return on investment (ROI) and capital values that these 

buildings command when compared to conventional buildings (CaGBC, 2014). Studies have 

found that green office buildings have returned sales premiums that range from 10% to 35% 

higher than conventional buildings (Miller et al., 2008; Fuerst & McAllister, 2009; Eicholtz et 

al., 2010). Building owners profit from the higher rents, improved occupancy levels and 

increased tenant retention of green buildings in comparison to conventional buildings 

(Holtermans & Kok, 2017). The rent premium associated with green buildings has been found in 

some studies to be 51% higher than a control group of conventional buildings (Miller et al., 

2008). Additionally, the lease-up rates for green buildings have been found in one study to be 

20% higher than non-certified buildings (USGBC, 2018). The literature has often termed the 

increases in sales value and rental rates that can be directly attributed to green certification as 

“the green premium.” The green premium and methodologies commonly used to determine the 

presence of this premium will be discussed further in Section 2.1.3.1. 

 

 On the demand side, commercial office tenants benefit from leasing green buildings due 

to decreased utility bills. Studies have found that green buildings generate a 17% savings on 

utilities due to improved energy efficiency (CaGBC, 2014b). These savings are a strong 

contributor to decreased operating costs associated with green buildings. Newly constructed 

green buildings have been found to have an 8% decrease in median operating costs reported over 

one year, and 15% reported over five years when compared to conventional buildings. These 

substantial savings of certified buildings are expected to rise even further in the context of 

escalating energy prices (Nelson et al., 2010).  
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2.1.1.2 The Green Building Policy Context   

The abundant benefits associated with green buildings have motivated many jurisdictions 

to adopt green building policies. These policies are overwhelmingly enacted at the municipal 

level through the establishment of building codes and local planning policies that encourage 

green building development (Matisoff et al., 2016). Examples of provincial- and state-level green 

building policies in North America are few and far between, and federal policies are even more 

rare (Kontakosta, 2013). While these policies have been effective in in many isolated 

jurisdictions, less than one percent of large buildings in North America are environmentally 

certified (Fuerst et al., 2014). 

 

Canada and the United States have seen the emergence of numerous forms of municipal 

policies aimed at promoting green building. The vast majority of policy tools are targeted at new 

development and include mandatory performance standards, grants, property tax credits, 

development fee rebates, expedited permitting, and height and density bonusing (Matisoff et al., 

2016). A policy review of North American cities found that more than 70 cities offer 

development density bonuses, more than 90 cities offer expedited permitting, and 25 cities offer 

grants to developers for choosing to build green (ibid).  For example, The City of Toronto’s 

Toronto Green Standard programme combines mandatory requirements with incentives. It has 

established four tiers of sustainable design standards, and there are financial incentives 

associated with developing to the voluntary standards of Tiers 2-4 (The City of Toronto, 2018).  

 

While current policy strategies have been moderately successful at promoting green 

building practices in new developments, they have largely neglected to address energy efficiency 
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within the existing building stock (Kontakosta, 2013). Existing buildings outnumber those 

planned for development by a large factor, especially in cities that have already densely 

developed downtown cores. For example, 85% of the buildings in New York City that will be 

standing by 2030 are currently built out (Kontakosta, 2013). The failure of these programs to 

address existing buildings has been described by many scholars as a major shortfall of the 

current policy environment, especially since new building construction inherently has a much 

larger environmental impact than retrofitting or adapting existing buildings (Matisoff et al., 

2016; Kontakosta; Fuerst et al., 2014). This points to the need to adopt more holistic green 

building policies. Secondly, another limitation that has been identified with typical green 

building policies is that most strategies are largely incentive-based. These policies are contingent 

on the availability of municipal resources, and may only be viable in larger cities that are 

attractive for development (Matisoff et al., 2016; Kontakosta, 2013).  

 

In discussions of green building policy, it is important to note how policy and regulations 

define which buildings qualify as “green.” Most municipalities recognize green building rating 

and certification schemes as a proxy for total environmental performance (Palmer & Walls, 

2017). These schemes are run by third parties and contain sets of requirements regarding aspects 

related to environmentally responsible building construction. These aspects can include siting, 

construction, operation, maintenance, renovation, and demolition (Vierra, 2016). Certification 

schemes help guide and document efforts to create sustainable buildings and provide clarity to 

policymakers faced with regulating the ambiguous concept of green building. The advent of 

building certification schemes mirrors the proliferation of green products seen in the marketplace 

for numerous other items and offers the means for consumers to verify corporate claims that a 
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product offers environmental benefits. LEED, one certification scheme that is commonly 

recognized by municipal policymakers, will be discussed in Section 2.1.2.  

 

2.1.2 An Introduction to LEED 

Within the United States and Canada, a prevalent green building program is the 

Leadership in Energy and Environmental Design standard, colloquially known as LEED. 

Originally developed in 1999, LEED is now the largest certification program in the world: 164 

countries currently have buildings that have achieved certification. Its programs are administered 

by the third-party Canadian Green Building Council (CaGBC) in Canada and by the United 

States Green Building Council (USGBC) in the United States (Newsham et al., 2009). LEED 

certification is available for a wide variety of building uses, including office, residential, and 

institutional. LEED describes its primary mandates as creating sustainable, highly efficient and 

cost-saving buildings (USGBC, 2018).  

 

LEED is based on an integrated design approach that focuses on reducing energy 

consumption and environmental impacts throughout the entire lifecycle of a building (Newsham 

et al., 2009). This scheme employs a standardized rating system to determine the holistic 

sustainability of a building. LEED allows for flexibility by allowing builders to choose among a 

list of conditions on a “scorecard.” This offers developers the opportunity to customize building 

technologies and construction practices to the local context (Matisoff et al., 2016).  Credits are 

allocated on obtaining several prerequisites across a range of categories, and builders can achieve 

the various tiered certification levels by reaching particular point thresholds (Newsham et al., 

2009). Buildings can obtain Certified (40-49 points), Silver (50-59 points), Gold (60-70 points), 
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and Platinum (80-100 points) standards (USGBC, 2018). The six categories of point allocation 

mirror the objectives of the program and are presented in Table 2-1 below.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 15 

Table 2-1: LEED Credit Categories and Examples of Scorecard Prerequisites 

(USGBC, 2018) 
LEED CREDIT 

CATEGORIES 

EXAMPLES OF CREDIT GAINING QUALITIES 

 

Sustainable Sites (SS) 
• Proximity to public transit,  

• Bicycle storage 

• Brownfield redevelopment 

• Habitat restoration & protection 

 

Water Efficiency (WE) 
• Water efficient landscaping 

• 20% reduction in water use (compared to average)  

• Wastewater re-use technologies 

 

Energy & Atmosphere (EA)  
• Reducing energy demand  

• Increasing energy efficiency  

• Monitoring energy use 

• On-site Renewable Energy  

 

Materials & Resources (MR) 
• Construction waste management 

• Sourcing materials locally 

• Use of renewable materials (i.e. wood)  

• Re-use of existing building structures 

 

Indoor Environmental Quality 

(IEQ) 

• Use of low-emitting building materials 

• Ability to use ambient light sources 

• Increased temperature regulation  

• Increased ventilation 

Innovation in Design (ID) • Creativity in building design 
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 LEED provides the flexibility to apply to buildings at various stages of their lifecycles by 

providing several iterations of rating systems. For example, LEED BD+C applies to the core and 

shell of newly constructed buildings, and can be obtained only at the preliminary construction 

stage. The LEED O+M certification can be obtained for buildings that are undergoing retrofits or 

improvement work. LEED also has programs that can apply to new mixed-use development 

projects, single-family homes, and even entire cities (USGBC, 2018). In each of these real estate 

markets, the primary function of LEED is to provide a reliable signal of a development’s 

environmental performance to investors and consumers (Fuerst et al., 2014).  

 

LEED has been particularly successful in North American markets. Canada has the 

second highest number of LEED projects out of any country in the world, having over 11,000 

certified buildings (CaGBC, 2018). With 202,600 buildings holding LEED credentials, the 

United States is the global leader in terms of the quantity of LEED-certified buildings (USGBC, 

2018). While LEED has seen considerable success over the years, it has not always been linear in 

all regions (CaGBC, 2018). According to the CaGBC (2014b), the annual growth rate of LEED 

certification in commercial markets has been decreasing since 2015. One North American trend 

in LEED certification that has stayed constant is the dominance of office properties in terms of 

both the total square footage and the number of buildings certified (Nelson, 2007).  

 

There are a few commonly recognized limitations and drawbacks of LEED as a rating 

system. First, energy performance credits are awarded to buildings based on simulated energy 

performance, rather than measured performance throughout building operation (Newsham et al., 

2009). While more recent updates to LEED are incorporating performance benchmarking 
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requirements into the program, the omission of requirements to track energy means that 

certification fails to account for the building’s performance over its entire lifecycle (Bunz et al., 

2006). Secondly, a few studies have reported that LEED’s over-simplistic scorecard may make it 

a poor assessment tool for properly accounting for variations in architectural design and 

construction (Denzer & Hedges, 2011; Newsham et al., 2009). Lastly, the required LEED 

certification and certification maintenance fees may pose a restrictively large additional cost to 

green development (Matisoff et al., 2016).  

 

2.1.3 Measuring the Market Performance of Green Buildings: The Methodology 

This section will provide a summary of existing literature focused on empirically 

measuring the market performance of green buildings. The use of hedonic modeling to break 

down the economic success of a building into its constituent features will be described, as the 

determining features of financial success within the building sector. 

 

2.1.3.1 Research Precedents  

 There is an extensive body of real estate literature focused on determining the isolated 

financial impacts of particular building features, such as environmental certification.  Hedonic 

price modeling is the standard methodology for examining price determinants and is based on the 

assumption that the expected overall transaction value of a building is the sum of the value of its 

constituent building characteristics (Monson, 2009). Hedonic modeling measures the financial 

value of a building (e.g. its capital value, rental rates, etc.) as the cumulative effects of a set of 

independent variables (Studenmund, 2014). These independent variables are any product feature 

that is likely to be capitalized into the overall value of a building, including locational attributes, 
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number of stories, age, height, building quality, number of amenities, etc. Logistic regression is 

often combined with hedonic modeling to more accurately address the contributions of each 

variable to its financial success. Section 3.2.1 will discuss the empirical methodology used in this 

analysis in more detail. 

 

 Studies completed by Devine & Kok, 2015; Eicholtz et al., 2010; Eicholtz et al., 2013; 

Finkler-Kemeny, 2015; Fuerst & McAllister, 2009; Fuerst & McAllister, 2011; Miller et al., 

2008; Reichardt et al., 2012; and others have all used hedonic pricing modeling techniques to 

isolate the effect of LEED certification on building value. The vast majority of this literature has 

found that green buildings command financial premiums over similar non-certified buildings. 

Studies have shown that green certification can be directly attributed to 2.5 - 51% higher rental 

rates, 11 - 75% higher capital values, and <1 – 8.5% higher occupancy levels (See Table 2-2). A 

summary of studies and their findings appears below in Table 2-2. The blank portions of the 

table signify that the study did offer an analysis of that particular variable. It is worth mentioning 

that the available data for Canadian markets is not very robust, and most studies are undertaken 

using United States building data.
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Table 2-2: Summary of Literature, Financial Premiums of LEED-Certified Office Buildings Relative to Comparable 

Conventional Office Buildings

 

AUTHOR & YEAR 

 

LOCATION 

 

SAMPLE SIZE 

 

AVERAGE RENTAL 

PREMIUM 

AVERAGE 

CAPITAL VALUE 

PREMIUM 

AVERAGE 

OCCUPANCY 

PREMIUM 

Devine & Kok, 2015 United States 
and Canada 

LEED: Unspecified 
Controls: 291 

10.2% - 4% - 8.5% 

Eicholtz et al., 2010 United States LEED: 286 
Controls: 6,700 

5% 11% - 

Eicholtz et al., 2013 United States LEED: 1,943 
Controls: 18,858 

8% 13% - 

Finkler-Kemeny, 2015 Downtown 
Toronto, 
Canada 

LEED: 63 
Controls: 50 

32% 75 % - 

Fuerst & McAllister, 

2009 

United States LEED: 210 
Controls: 10,000 

6% - 8% 

Fuerst & McAllister, 

2011 

United States LEED: 575 
Controls: 15,000 

4% 25% <1% 

Miller et al., 2008 United States LEED: 643 
Controls: 2,000 

51% 10 % 2-4% 

Reichardt et al., 2012 United States LEED: 337 
Controls: 5,000 

2.5% - - 
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2.1.3.2 Building Feature Determinants of Financial Success 

In order to develop a hedonic model, it is necessary to understand which building features 

are significant contributors to success in the real estate market. In order to determine the extent 

to which certification impacts return on investment (ROI), the effects of contributing variables 

must be determined and included in modeling (Studenmund, 2014). This is because an office is a 

heterogeneous good, with its value contingent on a myriad of characteristics including size, age, 

quality, and location (Dunse & Jones, 1998). Adjusting for differences in these product attributes 

when modeling can correct for other factors that are likely to have a large effect on a building’s 

marketability. For example, this adjustment is necessary to account for the fact that certified 

buildings tend to be constructed more recently and that younger buildings overwhelmingly tend 

to command higher rents (Fuerst & McAllister, 2009).  

 

There is a significant body of literature that focuses on establishing which factors are 

significant to the ROI of office buildings. The findings of several of these studies are presented 

below in Table 2-3. Several variables were consistently found be a statistically significant 

determinant of rent: building age, locational attributes, building size attributes and building 

amenities (see Table 2-3). The importance of these factors is substantiated by the environmental 

certification valuation literature that includes these variables as model inputs: Devine & Kok, 

2015; Reichardt et al., 2012; and Fuerst & McAllister, 2009 control for the confounding 

variables of age, height, and building quality. One weakness commonly noted among these 

studies is the inability to properly account for variables that are qualitative in nature (Dunse & 

Jones, 1998). The value of buildings attributes such as architectural style or historical importance 

cannot be properly enumerated by the modeling approached commonly used in these studies.  
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Table 2-3: Summary of Literature, Statistically Significant Determinants of the Financial 

Performance of Buildings. 

AUTHOR & 
STUDY 

LOCATION DEPENDENT 
VARIABLE 

RENT DETERMINANTS 

Cannady & Kang, 
1984 

Champaign-
Urbana 

Asking Rents • Building Age 
• Minimum Lease Term 
• Distance to CBD 
• Number of Units per Floor 

 
Clapp, 1980 Los Angeles Asking Rent • Building Size 

• Building Age 
• Number of Floors 
• Location 
• Availability of Parking 
• Annual Property Tax 

 
Dunse & Jones, 

1998 
Glasgow, United 

Kingdom 
Asking Rent • Building Age 

• Building Location 
 

Glascock et al., 
1990 

Baton Rouge, 
Louisiana 

Actual Rent • Building Location 
• Building Class 
• Building Size 

 
Mills, 1992 Chicago Asking Rents • Number of Amenities 

• Building Location 
• Building Age 
• Building Size 
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2.2 The Energy Efficiency Gap  

Section 2.1 details the many financial, environmental, and social benefits attributed to 

green buildings. Sustainable building practices have the potential to reduce carbon emissions, 

offer building owners a competitive edge in the market, and improve tenant satisfaction. Despite 

these benefits, even low-cost options to improve the energy efficiency of new and existing 

buildings often fail to be adopted (Palmer & Walls, 2017). This section will explain this lack of 

action and explore some reasons why building energy efficient improvements fail to be adopted. 

 

2.2.1 What is the Energy Efficiency Gap? 

The energy efficiency gap, also known as the energy paradox, is the observation that 

consumers and firms overwhelmingly neglect to make investments that more than pay for 

themselves through ensuing streams of energy savings (Palmer & Walls, 2017). This results in a 

widening gap between actual and optimal levels of energy use, where lowering consumption to 

optimal uses is within the best interests of all partied involved (Jaffe & Stavins, 1994). The 

energy efficiency gap is well studied in the building sector as well as in markets for other 

energy-intensive consumer products. Consumption patterns of kitchen appliances, lighting, and 

transportation are all reflective of the energy efficiency gap (Gilingham & Palmer, 2014). This 

gap persists despite an abundance of studies finding future energy savings greatly exceeds the 

upfront cost premiums associated with these energy-efficient goods (Chandler & Brown, 2009; 

Stoft, 1995; CaGBC 2014b). Market failures in the building sector including principal-agent 

problems, misaligned incentives, and imperfect information contribute to the energy efficiency 

gap seen within this industry (Palmer & Walls, 2017; Matisoff et al., 2016). These issues and the 

obstacles they pose for promoting energy efficiency are detailed below in the next section. 
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2.2.2 The Barriers to Building Green  

The adoption of energy efficiency investments and improvements are greatly limited by 

information and incentive problems within the building sector (Kontokosta, 2013). The many 

stakeholders involved throughout the lifecycle of commercial buildings perpetuate this issue.  

Appraisers, lenders, developers, building owners, tenants, utilities and service providers have 

varying motivations and constraints that impact decision-making relating to energy efficiency 

(Finkler-Kemeny, 2015). The energy efficiency gap in the building sector has been found to be a 

result of the principal-agent problems, imperfect information access, and inattentiveness to 

energy metrics that is propagated between these stakeholders.  

 

2.2.2.1 Principal-Agent Problems  

 Within most commercial real estate lease structures, the costs of energy efficiency 

retrofits are paid for by building owners while the costs of energy are paid for by tenants through 

utility bills (Kontokosta, 2013). Tenants in large office buildings are usually submetered, and 

directly receive utility bills for the units they occupy (Matisoff et al., 2016). While tenants do 

have the ability to exercise their preferences for energy efficient buildings when making leasing 

decisions, it is the direct role of building developers or owners to choose the level of energy 

efficiency in a dwelling. This creates a principal-agent situation where one party makes a 

decision relating to energy use, while another party pays or benefits from that decision 

(Gillingham & Palmer, 2014). The split incentives and inequitable distribution of costs and 

benefits limit energy efficiency: construction premiums paid for energy-efficient technology are 

only realizes by owners and the resulting cost savings in energy bills are only realized by the 

tenants (Kontokosta, 2013). This cost-benefit mismatch is often not properly accounted for in 
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rental prices because of lack of reliable information on energy savings (see subsection 2.2.2.2 

below).  

 

 There is abundant empirical evidence that suggests that principal-agent issues lead to 

suboptimal or increased energy consumption in the real estate sector (Davis, 2012; Gillingham et 

al., 2012; Gillingham & Palmer, 2014).  In a stakeholder survey among groups of Canadian 

developers and building owners, 76% of respondents identified that the risk associated with the 

large upfront costs to building green is a major barrier to energy efficiency within the building 

sector (CaGBC, 2014a). 32% of respondents reported that the mismatch between upfront capital 

expenditures and lifecycle operating cost savings imposes a significant challenge to green 

building (ibid) 

 

2.2.2.2. Inattentiveness to Energy Metrics 

The failure to adopt energy efficient building retrofits can also be attributed to the limited 

attention of consumers. Real estate decisions are extremely complex, and research has shown 

that prospective tenants tend to be less attentive to attributes of products that are less salient or 

obvious (Gillingham & Palmer, 2014). The energy efficiency of a building tends to be less 

evident than other building features. Further, energy efficiency tends to be a technical feature 

that could be difficult to understand. The time and effort required to determine the energy 

efficiency of a building may mean that it is more rational for a consumer to ignore this attribute 

when making a decision (Palmer & Walls, 2017). Empirical evidence has shown that inattention 

has led many consumers to overlook the energy implications of other products, such as energy-

intensive appliances or vehicles (Hausman, 1979; Sallee, 2013). 



 25 

 

 The same concept of inattention can also explain why lenders often fail to factor green 

building attributes into financing decisions (Palmer & Walls, 2017). Competition among 

developers for real estate financing capital tends to favour other easily measurable development 

attributes over energy efficiency (ibid). This is due in part to the inattention of lenders to 

incorporate these measures into decision-making (Gillingham & Palmer, 2014). Related to this, 

investors tend to employ only a 1 to 3-year time frame when analyzing the payback period of 

buildings (Roy, 2011). This accounting method means that investors fail to value the financial 

returns of green buildings that accrue over a longer horizon. The implication is that neither the 

financial benefits nor the higher upfront costs required for energy efficient buildings are 

accounted for in loan decisions. Due to these structural considerations, developers may be 

constrained for capital to pay the upfront costs of the green building.  

 

2.2.2.3. Missing or Imperfect information  

 Missing or imperfect information regarding energy attributes is a large contributor to the 

efficiency gap and a considerable barrier to the development of green buildings. A study by the 

CaGBC (2014b) found that 20% of participating development firms want more information on 

whether green building retrofits decrease operating costs. This study also found that greater than 

20% of firms tend to undervalue future energy savings because of inadequate information. 

Similarly, 29% of study respondents reported that they are unaware of whether a market exists 

for energy efficient buildings (ibid). Missing information on energy metrics is problematic for all 

stakeholders involved: building developers and owners do not have enough information about 

the market demand to make risky energy efficiency investments, lenders do not have enough 
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information about the lifetime cost savings of green buildings to incorporate these features into 

investment decisions, and tenants do not have enough information about the expected energy 

performance of buildings to factor this information into leasing decision making (Palmer & 

Walls, 2017; Gillingham & Palmer, 2017). 

 

The difficulty for market participants to take energy characteristics into consideration 

when making purchasing, leasing and financing decisions means that this information is often 

unaccounted for. This is complicated by the complexity of this building characteristic. As energy 

use is a function of how a building is constructed and how equipment is operated, it is almost 

entirely impossible to infer the expected energy use of a building if this information is not 

directly divulged (Palmer & Walls, 2017). The lack of tenant awareness on building energy 

efficiency disincentives building owners from providing efficient buildings, as this quality is 

expensive to provide when not properly accounted for in the marketplace (Gillingham & Palmer, 

2017). Missing information is a significant barrier to green building development, and a solution 

to this problem will be discussed in the following section.  

 

2.3 The Role of Disclosure 

 Energy disclosure policies offer one solution to generate data on the energy use of 

buildings and increase the information flow within the sector. Energy disclosure involves the 

collection and dissemination of energy use, often to the public (Kontokosta, 2013). Disclosure 

policies have been used as a public policy tool to spur market transformation in other sectors, 

where they have seen considerable success (Vadiveloo et al., 2011; Heinzle, 2012). This section 

will provide a definition of disclosure, discuss the use of disclosure as a public policy, explore 
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how disclosure can contribute to energy efficiency in the building sector, and provide 

background into the current policy context of energy disclosure policies.  

 

2.3.1 Disclosure as a Public Policy 

Public disclosure is the act of making information or data readily accessible to 

individuals and institutions (IMF, 2000). Public disclosure can take on many different forms and 

has applications to a large variety of sectors and industries. Revealing information regarding 

product features that are otherwise hidden or discrete increases the ability of consumers to factor 

these variables into their decision-making. Governments will often introduce disclosure policies 

to regulate consumer goods that have large externalities or hidden public costs which are 

unaccounted for in the price of the good (Allcott & Mullainathan, 2018). One example is the 

disclosure of calorie information on restaurant menus to allow consumers to properly account for 

the public health costs associated with foods high in calories and saturated fats. A study by 

Vadiveloo et al. (2011) employed a difference-in-difference research design to compare diners’ 

choices before and after one such a policy was implemented in New York City and found menu 

labeling to be correlated with lower-calorie food choices among consumers.  

 

Energy disclosure policy can also play an important role in correcting environmental 

externalities by nudging consumers to incorporate energy metrics into decision-making regarding 

energy-consuming goods and services. Reducing public energy consumption depends both on the 

presence of energy-efficient alternatives in the market and on consumer awareness of these 

qualities (Allcott & Mullainathan, 2018). Government intervention to influence consumer 

decision making towards energy efficient choices tends to be either be in the form of financial 



 28 

incentives (i.e. subsidies) for energy efficient products or energy information disclosure (i.e. 

mandated energy-use labels on appliances) (ibid). Recently, governments have tended to lean 

more towards energy information disclosure policies rather than incentive-based policies due to 

the low capital costs required of disclosure (Matisoff et al., 2016).  

 

Many public energy disclosure policies have been passed in the form of eco-labeling 

requirements for consumer appliances and goods (Allcott & Mullainathan, 2018). For example, 

the United States passed the National Energy Policy and Conservation Act in 1978. This 

legislation requires manufacturers of seven major home appliances to place energy labels on 

their product’s packaging (Sammer & Wustenhagen, 2006). A study by Dyer & Maronick (1988) 

used longitudinal purchasing data and regression analysis to reveal that the energy labeling 

resulting from this policy has significant positive impacts on consumer choice for energy-

efficient appliances. Similarly, a study conducted by Heinzle (2012) found consumers to be more 

likely to purchase more expensive but efficient televisions after energy metrics were placed on 

the label. Importantly, a common finding among eco-labeling literature is that disclosure has 

more impact on consumer decisions if energy consumption is reported in monetary terms (i.e. 

expected annual energy cost savings) rather than in physical terms (i.e. the annual kWh savings) 

(Heinzle, 2012; Deutsch, 2011).  

 

Green certification schemes such as LEED are a form of eco-labeling and do offer a form 

of disclosure in the building market. However, the ability of green certification schemes to 

properly convey energy consumption to consumers in actual terms is limited by the structure of 

these programs (Kontokosta, 2013). Certification programs such LEED censor information about 
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specific and measurable qualities of a building, which limits their usefulness to tenants (Kahn & 

Kok, 2014). Secondly, as certification schemes promote choice and flexibility of 

environmentally sustainable building features, certified buildings are not guaranteed to include 

energy efficient building features. As previously mentioned, LEED certification schemes judge 

use simulated energy use as a measure of actual energy use, which leaves a margin of error 

(Newsham et al., 2009). This failure of green certification schemes to clearly signal to consumers 

what the actual energy efficiency of a building presents the need for more direct forms of 

building energy disclosure policies to be adopted by the government.  

 

2.3.2. Building Energy Disclosure 

Building energy disclosure laws are policy tools that require direct measurement and 

reporting of energy use (Hsu, 2014). Commonly, information is disclosed to the public at large in 

the form of a searchable website database or published government report (Palmer & Walls, 

2017). These policies tend to require building owners or their energy providers to provide 

information on building characteristics and monthly utility costs to an administering agency 

(Kontakosta, 2013). Disclosure programs will often be coupled with benchmarking requirements, 

which rank buildings in a jurisdiction by performance in terms of energy consumption per square 

foot. These policies are used for their abilities to bring a building’s energy use to the attention of 

all stakeholders involved: owners, occupants, government agencies, and financers of real estate 

transactions (Hsu, 2014).  

 

Many scholars believe that the potentials for energy disclosure policies to increase the 

market awareness of energy efficiency are large (Kontokosta, 2013; Burr et al., 2013; Palmer & 
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Walls, 2017). The accessibility to information provided by the open data environment of 

disclosure policies allows energy efficiency to be more successfully factored into building 

investment, construction and leasing decision-making (Ramsile, 2014). Energy benchmarking 

programs can directly decrease the building sectors’ carbon emissions by reducing information 

asymmetries between building owners and consumers, improving energy literacy, and 

minimizing split incentive issues (Kontakosta, 2013; Ramsile, 2014; Gillingham et al., 2012). 

Kontokosta (2013) created a wiring diagram of how energy information flows throughout the 

building sector under a disclosure policy context, and this is shown below in Figure 2-1. 

 

The flow of energy efficiency information throughout the commercial real estate sector 

can be utilized by a wide variety of end users to catalyze market transformation. Tenants can 

more meaningfully exercise their preferences for energy efficient buildings if they are aware of 

these features. Tenants can also take energy savings into account more accurately when carrying 

out cost-benefit analyses on leasing decisions (Palmer & Walls, 2017). If tenants were to show 

an increased demand for energy-efficient buildings, the value of these assets would increase. To 

remain competitive in the market, building owners would be compelled to improve the energy 

efficiency of their buildings (Kontokosta, 2013). This inclination would be augmented through 

the peer effects that result from energy consumption being made public (ibid). In addition to 

these demand-side mechanisms, government intervention regarding building energy use is likely 

to increase risk exposure for less efficient buildings, making energy efficient buildings more 

attractive for investors. Through these channels, building energy disclosure policies offer a 

market-based mechanism to spur energy efficiency in the real estate sector.  
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Figure 2-1: The Flow of Energy Information Throughout the Building Data Ecosystem, and the Use of Energy data 
by the End User. This diagram is directly reproduced from Kontokosta, 2013
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2.3.3. The Current Context of Building Disclosure  
 
  In the North American context, the first municipal benchmarking and disclosure 

law was enacted in 2008 in Washington D.C. (Palmer & Walls, 2017). While these policies are 

still in their infancy, many jurisdictions have been relatively quick to adopt them: to date, 14 

additional US cities and one county have disclosure policies in effect (Kontokosta, 2013). In 

Canada, the province of Ontario is the only jurisdiction that has enacted an energy disclosure 

requirement (Green Energy Act, 2018). This policy, The Energy and Water Reporting and 

Benchmarking (EWRB) requirement, will come into enforcement beginning in 2018 (The City of 

Toronto, 2018).  

 

 Energy disclosure policies differ slightly between jurisdictions in terms of their 

requirements and specifications, but a few trends do exist. It is more common for these laws to 

apply only to commercial and institutional buildings that are larger than a determined size 

threshold (Palmer & Walls, 2017). In most of the cities, buildings falling under disclosure 

requirements are being phased in gradually by size in order to provide a grace period for building 

owners (Kontokosta, 2013). Some cities do not require total public disclosure of building level 

data but require energy use to be disclosed only as part of real estate transactions (Palmer & 

Walls, 2017). Additionally, most of the laws require the use of the Environmental Protection 

Agency’s Energy Star Portfolio Manager software program (Hsu, 2014). This software program 

benchmarks buildings by measuring their source energy use intensity, which is a measure of the 

energy consumed by a building relative to its size (Energy Star, 2018).  

 

Initial analysis of energy data shows preliminary positive results from energy disclosure 

policies. Out of seven US cities that disclose energy use information to the public, high 
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compliance rates were reported. These rates range from 83 to 99% (Palmer & Walls, 2017). 

Additionally, the median energy use (i.e. as reported by the Energy Star Portfolio Manager) for 

commercial buildings in these seven cities was significantly lower than the nationwide average 

energy use for commercial buildings (Palmer & Walls, 2017). While more studies are required to 

determine whether disclosure policies are directly responsible for lower energy consumption, 

these results do appear promising. Another interesting finding from initial data analysis is that 

there is a significant amount of variability in energy use across buildings, even within 

comparable building types. For example, results from New York City found the per square foot 

energy consumption of commercial buildings performing within the 95th percentile is seven 

times that of buildings performing within the 5th percentile (Kontokosta, 2012). Analysis of 

benchmarking programs to date points to the need for more rigorous research which controls for 

market fluctuations over time and can correlate energy efficiency reductions to disclosure 

policies. 

 

This report compares energy performance data from two geographic commercial real 

estate markets in order to investigate the impact of benchmarking policies on the financial 

success of green buildings. As previously mentioned, the two geographic markets examined are 

New York City, USA, and Toronto, Canada. The policy context of these two markets is 

discussed below.  

 

2.3.3.1. New York City’s Local Law 84 

In 2009, New York City adopted Local Law 84 (LL84) as part of Mayor Bloomberg’s 

Greener Greater Buildings Plan (New York City, 2018). This law requires owners of large 

buildings (i.e. over 50,000 square feet) to annually measure their energy and water consumption 
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through Energy Star’s Portfolio Manager. The City publishes a database of energy use and 

building characteristic information for each participating building, and compiles annual progress 

reports (Kontokosta, 2012). New York City’s LL84 also requires a mandatory 10-year energy 

audit for all buildings subject to the policy. Buildings that do not meet minimum performance 

levels at this time are required to undertake mandatory energy retrofits (New York City, 2018). 

Building energy performance data has been publically available under LL84 for the past 9 years.  

 

2.3.3.2. Toronto’s ERWB 

 Toronto has a strongly developed green building sector with a high proportion of green-

certified commercial office buildings (Delphi Group, 2016). Until very recently, The City of 

Toronto was not subject to any form of disclosure policy. The Ontario Ministry of Energy passed 

Ontario’s Energy & Water Reporting and Benchmarking (ERWB) requirement in 2018 (The City 

of Toronto, 2018). The policy applies both to privately and publically owned buildings greater 

than 50,000 square feet. Buildings directly over this size threshold are required to quantify and 

disclose energy consumption information using Energy Star’s Portfolio Manager. This policy 

was motivated in part by the City of Toronto’s establishment of a greenhouse gas emissions 

reductions target of 80 percent by 2050 (ibid). The first mandatory reporting deadline for 

buildings over 250,000 square feet is July 1, 2018. Therefore, this policy does not presently have 

any effect on the market for energy efficient buildings within the city.  
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CHAPTER 3: METHODOLOGY  

 
This chapter describes the empirical approach used to determine whether energy efficient 

buildings experience greater market success in jurisdictions with energy disclosure policies than 

in those without. This chapter introduces the data collection methods and scope of the study. 

Then, it provides an overview of the hedonic regression model and defines components of the 

regression model. 

 

3.1 Data Collection Methodology  

A representative from CoStar Group provided primary building characteristic and 

financial performance data for buildings in New York City and Toronto. Headquartered in 

Washington D.C., CoStar is the largest provider of North American commercial real estate 

information and maintains a detailed database on space available for lease and comparable sales 

information. The data used in this analysis are obtained from CoStar’s database. The metrics 

obtained from this database are rent per square foot, building taxes, and vacant space.  

 

Information on the level of LEED certification was verified for each building in the 

certified subgroup through public databases. In Canada, LEED certification information was 

obtained from the CaGBC-run LEED Project Profiles database, which is the largest online 

archive of certified LEED projects in Canada. In the New York City market, LEED information 

was obtained from New York City’s 2017 Energy and Water Data Disclosure database. It is 

important to note that in this study, LEED certification is used as a proxy for energy efficiency 

within buildings due to the inabilities to deduce this feature for the Toronto subset of properties.  
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 In order to derive a measure of assessed building value from the property taxes per square 

foot reported by CoStar, property tax rates were obtained from each of the cities. For the Toronto 

market, the yearly property tax rates were obtained from a phone call with the city’s property tax 

team. To determine each building’s assessed value, the property taxes per square foot were 

multiplied by the total area of the building and divided by the City of Toronto’s tax rate for the 

reporting year. New York City provides more transparency in property tax calculation and 

operates a comprehensive online database that directly displays building values for each 

commercial property. Building value data for New York City was obtained directly from this 

database through the New York City Department of Finance Portal.  

 

A number of consumer price indices and inflation rates were retrieved online via 

government-run websites and utilized in this study. To ensure that real estate market and 

economic fluctuations over time were adequately accounted for, all cross-sectional data obtained 

from Co-Star was discounted to the same year. In the Toronto market, the Commercial Rents 

Services Price Index (CRSPI) was obtained from the Statistics Canada Website and applied to 

rental rates to ensure that the changes in the price of commercial rents over time were accounted 

for. As this index does not account for inflation, inflation rates were obtained from the Statistics 

Canada website and applied to the data obtained from CoStar. For buildings in New York City, 

the Rental Rate Consumer Price Index (CPI) and the inflation rate was obtained from the United 

States Bureau of Labor Statistics website and were similarly applied to the New York City data. 

Additionally, all financial values are converted to Canadian dollars using historic conversion 

rates found on the Bank of Canada’s website. Note that all monetary values are reported in 

Canadian dollars. 
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3.2 Scope of Study & Sample Size 

 The scope of this analysis is restricted to two submarkets: commercial office buildings in 

the central business districts of Toronto, Canada, and New York City, United States. The 

Toronto buildings included in the sample set are all located in the downtown financial district. In 

New York City, the buildings in the sample set are located in the Financial and Mid-Town 

Manhattan districts. The Toronto dataset includes 100 buildings: 51 LEED-certified and 49 

conventional control buildings. In New York City, the data set includes 224 buildings: 107 

LEED-certified and 117 conventional control buildings. In this study, the “conventional” control 

buildings are non-certified buildings having similar properties to the certified buildings in the 

sample set.  

 

The cities of New York City and Toronto were selected for the geographic scope of this 

study for a number of reasons. New York City’s LL84 is one of North America’s oldest 

disclosure policies, and data has been collected and publically disseminated under this policy for 

the past nine years. While nine years is still a short time frame for the market to respond to 

changes in consumer preference that may have occurred as a result of disclosure policies, this 

real estate market presents the best possible opportunity in the North American context to gain 

insight into any change that may have occurred as a result of policy. The Toronto market was 

selected because it has a commercial real estate market that is most comparable to New York 

City within the Canadian context. There are many shared qualities between the New York City 

and Toronto commercial real estate markets that make them easily comparable. These qualities 

include similar climates (e.g. similar utility use in terms of heating and cooling) and exposure to 

market fluctuations over time (Delphi Group, 2016; Devine & Kok, 2015). The selection of 
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Toronto’s commercial real estate market was also found to be of interest considering the timing 

of Ontario’s recently introduced EWRB requirement. This study provides the opportunity to 

present baseline information on Toronto’s market before the emergence of market responses to 

this disclosure policy. 

 

 All but two buildings in the sample set are high-rise buildings, with the average number 

of storeys being 23 in Toronto and 33 in New York City. The average year of construction of 

buildings was 1995 within the Toronto market and 1985 within the New York City market. The 

CoStar database also reports the building class of all buildings. Building class is an international 

system that groups office space into three categories of quality (i.e. A, B, or C) based on the 

competitive ability of each building to attract tenants (BOMA International, 2018).  276 of 

buildings in this study are Class A, 47 are Class B, and only one building is Class C. It is 

important to note, however, that a few of the buildings within the New York City market could 

be better described as “Class AA”, the prestige class. This is because the sample set includes a 

few landmark buildings such as The Empire State Building within this market. 

 

3.3 Hedonic Modeling Approach & Inputs  

In order to quantitatively determine if there are any differences between the market 

signals established by green-certified buildings in environments subject to benchmarking policies 

and those that are not, the empirical approach of hedonic modeling was employed. The objective 

of this approach is to determine the isolated value that green certification conveys to the 

marketplace. Ultimately, hedonic modeling was employed to determine whether the building 
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characteristic of green certification has any statistically significant impact on the expected 

overall return on investment for buildings featuring this characteristic.   

 

As previously mentioned in Section 2.1.3.1, Hedonic price modeling is the standard 

methodology for examining price determinants of overall building values (Monson, 2009). 

Theoretically, hedonic regression methods recognize that heterogeneous goods can be described 

by their aggregate attributes or characteristics (de Haan & Diewart, 2013).  Examples of these 

performance characteristics in the office market can be as diverse as locational attributes, the 

aesthetic appeal of the lobby, presence of an atrium, or colour of carpeting. The marginal 

contribution of each aggregate building attribute cannot be readily observed in the building 

marketplace, as they are implicit but hidden in the overall value of the entire building (ibid). 

Hedonic modeling uses regression techniques to estimate the marginal contributions of building 

characteristics, and these techniques can be used to obtain approximations of tenant’s willingness 

to pay for the different characteristics of a property.  

 

The simplified hedonic equations that will be used in this study are as below:  

 

Equation 3-1.      Rent = f (Environmental Certification, Building Class, Number of Stories, Total 

Office Area, Year Built/Renovated, Number of Amenities) 

 

Equation 3-2.      Assessed Building Value = f (Environmental Certification, Building Class, 

Number of Stories, Total Office Area, Year Built/Renovated, Number of 

Amenities) 

 

Equation 3-3.      Occupancy Level = f (Environmental Certification, Building Class, Number of 

Stories, Total Office Area, Year Built/Renovated, Number of Amenities) 
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The three variables of net rent, assessed building value, and vacancy rate will be used to 

determine the overall “financial success” of a building. Based on the literature review of the most 

important building value determinants (see Section 2.1.3.2), six determinants were selected to be 

the independent variables: environmental certification, building class, number of stories, total 

office area, year built/renovated, and the number of amenities. These variables and their inputs 

are defined below in Table 3-1. Information on amenities was directly received from CoStar’s 

database. Amenities included supplementary building features such as air conditioning, basement 

subway access, food courts, and daycares. Lastly, to reflect the positive impact that retrofits have 

on a building’s financial performance, the year of the last major retrofit is applied instead of the 

construction year for applicable buildings.  

 

 To be incorporated into hedonic modeling, all non-numeric and dichotomous variables 

were coded into quantitative inputs (Monson, 2009). Binary (i.e. 0/1) coding was used to signify 

whether buildings were environmentally certified. Weights were assigned to indicate the 

certification levels attained by buildings and categorical coding was generated to denote building 

class. The coding in this model was informed by a similar study undertaken by Finkler-Kemeny, 

2015.   
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Table 3-1: This Table Presents a Summary of the Inputs to the Hedonic Model. The 
Variable Abbreviations are Used Below in Equation 3-5.  

VARIABLE, abbreviation VARIABLE TYPE MODEL INPUT 

Independent Variables 

Environmental Certification 

(EC) 

Categorical 0 (no), 1 (yes) 

Environmental Certification 

Level (CL) 

Categorical, Weighted 0.25 (LEED Certified) 

0.50 (LEED Silver) 

0.75 (LEED Gold) 

1.00 (LEED Platinum) 

Building Class (BC) Categorical 1 (Class C) 

2 (Class B) 

3 (Class A) 

Total Building Area (BA) Numerical Rentable Square Feet (s.f.) 

Number of Storeys (NS) Numerical Building Storeys (#) 

Year Built, OR Year of Last 

Renovation (AG) 

Numerical Year 

Number of Amenities (NA) Numerical Building Amenities (#) 

Dependent Variables 

Net Rent (R) Numerical Net Rent per square foot ($/s.f.) 

Assessed Building Value (V) Numerical Assessed Building Value per square 

foot ($/s.f.) 

Occupancy Level (O) Numerical Percent of Units Occupied (%) 
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Hedonic modeling employs regression analysis to determine the correlation of each 

characteristic with the independent variable (Monson, 2009). The archetypal log-linear hedonic 

rent model takes on the following form (Fuesrt & McAllister, 2009):  

 

Equation 3-4.    ln Ri = αi + βxi + φZi + εi. 
 
 

In this equation, Ri is the natural log of net rent per square foot in a given building, xi is a 

vector of the natural log of building attributes (i.e. the independent variables) and β is the vector 

of the parameter to be estimated. φZi is a vector of time-related variables. Lastly, εi is a random 

error term that accounts for stochastic disturbance. For the purposes of this study, the time 

variable was omitted due to two reasons: this study employed a cross-sectional study approach 

rather than longitudinal, and market fluctuations over time were previously accounted for via 

discounting (see Section 3.1). The hedonic weights assigned to each variable are the 

unstandardized coefficients returned from the analysis and are equivalent to the characteristic’s 

overall contribution to rental price (Rosen, 1974).  

 

Using the abbreviations denoted in Table 3-1, the hedonic rent model is as follows:  

 

Equation 3-5.  ln Ri = εi + β1 ln BAi + β2 ln NSi + β3 ln AGi + β4 ln NAi + β5 ECi + β6 

CLi + β7 BCi 
 

The hedonic models for assessed building value and occupancy rates follow the same 

form, with these variables replacing the term “Ri.” In this equation, all numerical variables are 

modeled in logarithmic form. Transformation of the data helps to reduce heteroscedasticity and 

nonnormality found within initial examinations of the dataset, and to simplify the model. Data 

from the two markets, New York City and Toronto, were kept isolated so that only intra-market 
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metrics were returned. In total, six hedonic regression models were run in SPSS Statistical 

Analysis Software. The models were run for rental rates, building values, and occupancy rates in 

both the New York City and Toronto markets.  
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CHAPTER 4: RESULTS & DISCUSSION  

This chapter presents the results of the hedonic modeling. First, the descriptive statistics of the 

dataset and the results of the hedonic regression analysis are presented. This study’s original 

research questions are revisited, and some limitations of the correlation study are discussed.  

 

4.1. Descriptive Statistics  

 The descriptive statistics for the Toronto and New York City datasets are displayed 

below in Table 4-1 and Table 4-2. Interestingly, there is a large difference between the average 

size of LEED-certified and non-certified buildings in the Toronto market. LEED-certified 

buildings in this market have on average 180% more rentable building area than the control 

group of uncertified buildings. LEED-certified buildings also have on average 13 more storeys 

than do non-certified buildings within this market, and almost double the amenities. Perhaps 

surprisingly, LEED-certified buildings in the Toronto market tend to command slightly lower 

rents than non-certified buildings. The occupancy levels are slightly lower in LEED-certified 

buildings than in the control group, but the per-square-foot assessed building values are higher in 

the LEED-certified sample set than for the conventional buildings.  

 

 In the New York City dataset, LEED-certified buildings tend to follow similar trends as 

seen within the Toronto market in terms of rentable building area, number of storeys, and 

number of amenities. These trends, however, are much less pronounced: LEED-certified 

buildings tend to be 14% larger, have one additional storey, and possess a similar number of 

amenities as non-certified buildings do. Based on the descriptive statistics, LEED-certified 

buildings behave financially different on the market than non-certified buildings. The average 
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rent per square foot is $37.19 higher for LEED-certified buildings than for the conventional 

control group. The occupancy levels and assessed building values are also higher for LEED-

certified buildings than for the control group in this market. Interestingly, operating expenses are 

reported to be higher for LEED-certified buildings than for the control group by 2.44 and 1.55 

dollars per square foot in Toronto and New York City respectively.  



 46 

Table 4-1: This Table Presents the Descriptive Statistics for Both the LEED-Certified and Non-Certified Buildings Within the  
Toronto Dataset. 

 
 

 

TORONTO DATA 
LEED-Certified  
  

2017 Rent  
(CAD/s.f.) 

Assessed 
Building  

Value ($/s.f.) 

2017 
Operating  
Expenses 

($/s.f.) 

Occupancy  
Level (%) 

Size  
(Rentable s.f.) Storeys 

Construction/ 
Renovation 

Year 

Number 
of  

Amenities 

Mean  $ 26.62 $ 369.99 $ 16.26 96.2 687,824 29.8 1995 8.3 
Median  $ 25.50 $ 422.75 $ 15.42 98.9 600,000 27 1994 8 
Standard Deviation  7.87 242.4 6.73 6.7 464,544 14.1 16.16 3.3 
Skewness  0.69 0.78 4.45 -2.5 1.79 1.1 -1.33 0.02 
Kurtosis  0.91 4.47 24.11 6.2 4.98 1.2 3.38 -0.04 
  
Non-Certified  
Mean  $ 26.95 $ 356.92 $13.81 97.2 369,865 16.6 1996 4.4 
Median  $ 26.50 $ 327.29 $ 13.81 100 294,636 15.5 1997 4.0 
Standard Deviation  4.64 133.9 2.19 6.6 342,676 8.8 15.27 2.8 
Skewness  0.35 1.99 -1.66 -4.3 2.10 1.1 -0.58 0.9 
Kurtosis  -0.46 5.86 4.86 22.3 4.87 1.7 0.01 0.2 
  

Categorical Variables 
  LEED Certified Buildings Non-Certified Buildings 
Building Sample 
Size 51 49 

Building Class 
Statistics 42 A Class, 9 B Class 24 A Class, 25 B Class 

Certification Level 
Statistics 1 Certified, 4 Silver, 36 Gold, and 10 Platinum - 
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Table 4-2: This Table Presents the Descriptive Statistics for both the LEED-Certified and Non-Certified Buildings Within the 
New York City Dataset. 

 

NEW YORK CITY DATA 
LEED-Certified 
  

2017 Rent  
(CAD/s.f.) 

Assessed 
Building  

Value ($/s.f.) 

2017 
Operating  
Expenses 

($/s.f.) 

Occupancy  
Level (%) 

Size  
(Rentable s.f.) Storeys 

Construction/  
Renovation 

Year 

Number of  
Amenities 

Mean  $ 140.98 $ 475.16 $ 22.42 94.3 939,879 34.0 1986 6.3 
Median  $ 97.34 $ 458.54 $ 23.44 96.9 750,000 34 1995 6 
Standard Deviation  116.98 228.3 8.34 8.6 661,893 14.1 25.57 2.7 
Skewness  2.55 0.13 -0.94 -3.4 1.55 1.3 -1.17 0.40 
Kurtosis  6.59 0.08 1.64 14.6 2.52 4.2 0.50 -0.10 

 
Non-Certified 
Mean  $ 103.79 $ 399.58 $ 20.87 91 822,458 32.9 1985 6.0 
Median  $ 73.98 $ 313.40 $ 19.48 95.4 640,000 32 1987 6.0 
Standard Deviation  93.56 309.6 23.66 14.1 603,287 13.2 22.18 2.5 
Skewness  4.27 2.10 7.59 -3.5 1.23 0.5 -1.46 0.3 
Kurtosis  21.47 6.46 73.01 16.5 1.18 1.3 2.94 0.0 
  

Categorical Variables 
 LEED Certified Buildings Non-Certified Buildings 

Building Sample 
Size 

107 117 

Building Class 
Statistics 

93 A Class, 13 B Class, and 1 C Class 117 A Class 

Certification Level 
Statistics 

30 Certified, 30 Silver, 41 Gold, 6 Platinum - 
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4.2. Hedonic Model Results 

To explore the hypothesis of elevated financial premiums for certified buildings in 

jurisdictions requiring energy disclosure, hedonic regressions were estimated as outlined above. 

Six separate regressions were modeled to determine rental rates, assessed building value, and 

occupancy levels separately within the two markets. Unfortunately, the size limitations of the 

dataset meant that the level of environmental certification variable (e.g. certified, silver, gold, 

platinum) was omitted from the hedonic equation. As the CoStar database did not report 

financial information for every building within the dataset, there were not enough samples to 

provide bundles of buildings within each certification level and draw interpretations. This 

omission was the only divergence from the original model described by Equation 3-5. The 

presence or absence of certification, however, was included in the hedonic equation. 

 

The results of the hedonic models are presented below in Table 4-3. The model presents 

some interesting results, some of which are surprising when reviewed against comparable 

findings in the literature. The explanatory power of all six models was relatively weak, and many 

of the variables in the regression do not reach the desired significance level. The three Toronto 

models explain about 40% of the cross-sectional variation in rents, building value, and 

occupancy rate. The model’s predictive power is even lower in New York City, with the three 

models explaining on average just over 20% of the cross-sectional variation in rents, building 

value, and the occupancy rate.  
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4.2.1 Revisiting the Research Questions 

The model results can be used to provide answers to the original research sub-questions 

outlined in Section 1-2:  

 

Sub-Question 1: In municipalities without benchmarking and disclosure policies, i.e. Toronto, 

are green certified buildings statistically more successful than conventional buildings?  

 

 When controlling for the most important rent determinants such as age, height, size, and 

location, the model finds that LEED certification is correlated with 18% lower rental rates 

compared to similar noncertified buildings within the Toronto downtown financial submarket. 

This value, however, was not found to be statistically significant. LEED-certified buildings in 

this area are found to command close to a 20% premium in assessed building value compared to 

similar buildings in the control group, and this finding was found to be significant at the 1% 

level. This finding was similar to that of Fuerst & McAllister (2011), which determined that 

LEED certification is correlated with a 25% increase in assessed building value. LEED 

certification in the Toronto market was also correlated with an 8% decrease in occupancy rates. 

To answer Sub-Question 1, green-certified buildings in Toronto are less successful than 

conventional buildings in terms of their ability to command high rental and occupancy rates, but 

more successful than conventional buildings in terms of the ability to command a higher assessed 

building value.  

 

Sub-Question 2: In municipalities with benchmarking and disclosure policies, i.e. New York City, 

are green certified buildings statistically more successful than conventional buildings? 
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In the New York City submarket, the model finds that when confounding building 

characteristics are controlled for, environmental certification is correlated with a 28% premium 

in rental rates over conventional buildings. While this finding is only statistically significant at 

the 10% level, it does fall within the range of values found within the literature. In the literature, 

a premium of 2.5 to 51 % is reported (Devine & Kok, 2015; Eicholtz et al., 2010; Eicholtz et al., 

2013; Finkler-Kemeny, 2015; Fuerst & McAllister, 2009; Fuerst & McAllister, 2011; Miller et 

al., 2008; Reichardt et al., 2012). Green certification was found by this model to command a 

0.8% increase in assessed building value; however, this finding is not statistically significant. 

Lastly, green certification is correlated with a 40% increase in occupancy levels, with this 

finding being statistically significant at the 5% level. This finding was much higher than the 

same value found in other studies (Devine & Kok, 2015; Fuerst & McAllister, 2009; Fuerst & 

McAllister, 2011; Miller et al., 2008). To answer Sub-Question 1, green buildings within the 

New York City dataset are more successful than conventional buildings in terms of their ability 

to command higher rental rates, building values, and occupancy rates.  

 

Sub-Question 3: Do energy benchmarking and disclosure policies have a statistically significant 

effect on the market success of green buildings in New York City? In other words, do green 

buildings in New York City perform measurably better than green buildings in Toronto?  

 

In terms of rental rates, green building certification is correlated with 18% lower rental 

rates in the Toronto sample and 28% higher rental rates in the New York City sample. In terms 

of assessed building values, certification is correlated with a 20% increase in overall assessed 
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building value in the Toronto market and a 0.8% increase in assessed building value in the New 

York City market. Finally, in terms of occupancy level, green building certification is correlated 

with an 8% decrease in occupancy level in the Toronto market and a 40% increase in the New 

York City market. The model results, therefore, show that green buildings do in fact perform 

measurably better relative to conventional buildings in New York City than they do in Toronto in 

terms of all three of these financial metrics. However, these findings were not found to have high 

levels of statistical significance. 

 

Primary Question: Do energy benchmarking and disclosure policies measurably improve the 

market success of energy efficient buildings in comparison to conventional buildings within a 

commercial real estate market? 

 

 The descriptive statistics and model results do show that green-certified commercial 

office buildings in New York City (i.e. a market which is subject to disclosure policies) are able 

to command a green premium over conventional buildings whereas, in Toronto (i.e. a market 

where disclosure policies are not in place), green certified commercial office buildings perform 

financially worse in comparison to conventional buildings. While this finding is fitting with our 

hypothesis that disclosure policies create create a market signal that makes certified buildings 

more successful in the market, we are unable determine that the improved market success in New 

York City is a direct result of the disclosure policy. This is due to the model returning low levels 

of significance and the inability to infer causation from correlation. Therefore, we are unable to 

determine if the model results prove our hypothesis. While the increased flow of information 

resulting from disclosure requirements could be one contributor to the increased market success 
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of efficient buildings, this success could be a result of many other features of the New York City 

market. For example, consumers of commercial office real estate in New York City could be 

more sustainably-minded than those in Toronto.   
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Table 4-3: This Table Presents the Results from the Hedonic Model Estimation of Coefficients for Rental Rates, Building 
Value, and Occupancy Levels.

HEDONIC MODEL RESULTS: COEFFICIENTS 
   Toronto Model Results  New York City Model Results 

Dependent Variable   

Model 1 
 
 

Net Rent per 
s.f. (log) 

Model 2 
 

Assessed 
Building Value 

per s.f. (log) 

Model 3 
 
 

Occupancy 
Rate (log)  

Model 1 
 
 

Net Rent per 
s.f. (log) 

Model 2 
 

Assessed 
Building Value 

per s.f. (log) 

Model 3 
 
 

Occupancy 
Rate (log) 

Constant (εi)   2.433 2.546 2.764  1.396 2.074 1.747 
LEED Certification   -.188 .196*** -.081  .281* .006 .389** 

Building Class   -.011 .015 .243*  .043 .138 .197* 
Number of Stories   .221** .170 .362  .119 .401** -.213 
Rentable Building 

Area 
  .073 .029 -.470  .024 -.284* -.227 

Year Built/Renovated   .353 0.236* 0.299*  .389* .310 .336 
Number of Amenities   .093* .038 .247  .033 .217* .228 

          
Adjusted R2   .435 .393 .416  .285 .222 .212 

F Test   .351 5.423 2.346  1.311 9.457 4.041 
Included 

Observations 
  25 63 56  75 208 171 

 
Notes: *** indicates statistical significance at the 1% level; ** indicated statistical significant at the 5% level; * indicates statistical 

significant at the 10% level 
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4.2.2. Additional Observations from Hedonic Modeling 

While not a central component of this study, the results of the hedonic model do reveal 

some interesting findings regarding how significant of an impact each control factor has on the 

building’s financial success. The model results show a tendency for higher building classes to be 

correlated with more financially successful buildings, which is as expected. There also tends to 

be a positive relationship between height and rental rates, which is consistent with previous 

findings from the literature (Shilton & Zaccaria, 1994). As expected, we find a positive 

relationship between financial success and buildings that are younger in age. Lastly, there is a 

strong positive relationship between a number of amenities provided in a building and its level of 

financial success.  

 

4.3 Discussion of Methodological Limitations 

While this study provides an analysis of a nascent topic that has significant research 

gaps, there are a number of limitations associated with the empirical methodology used that 

may limit the statistical strength of the results. These limitations include:  

 

• The lack of rental data: While the CoStar database is comprehensive in nature; the rental 

rates for many of the buildings included in the study set were not available in the database. 

As the database only contains listing prices for commercial office units that are currently up 

for lease, the sample size of rental rate inputs into the model are significantly reduced. As 

this study included only 25 buildings in the Toronto rental rate hedonic model and 75 

buildings in the New York City rental rate hedonic model, the results may not be 

generalizable across the entirety of these large commercial markets.  
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• The oversimplistic nature of hedonic modeling: Hedonic modeling literature commonly 

recognizes that this analytic technique assumes a limited view of consumer preferences in 

real estate markets (Dunse & Jones, 1998; Monson, 2009). This technique assumes that 

building characteristics are valued in the same way across markets and property types. This is 

not the case in reality, and hedonic modeling does not account for the fact that different 

building attributes tend to be valued differently when combined with other attributes. One 

example of this is that in a suburban office market with no shortage of parking, tenants may 

not place the same value on this attribute as they would in downtown locations with scarce 

parking opportunities. By assuming that all attributes are similarly valued across the entire 

real estate market, this study may have failed to account for complexities that exist within the 

market.   

 

• The Inability to Directly Correlate Increased Green Building Market Demand to Energy 

Disclosure Programs: Commercial real estate markets are very complex in nature, and the 

increased demand for energy efficient buildings is likely to be a result of many factors larger 

than just disclosure policies (e.g. rising gas prices, corporate social responsibility initiatives, 

tight real estate markets). This means that it would be unreasonable to attribute the strong 

market performance of green buildings solely to disclosure policies. It is not reasonable to 

assume that all stakeholders in the New York City market factored energy usage into their 

decision-making, or even viewed disclosure reporting documents at all. This presents a 

considerable limitation to the study.  
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• The failure of LEED certification to properly account for energy efficiency: This study’s 

treatment of LEED certification as a direct proxy for energy efficiency buildings likely 

presents some inaccuracies into the study for the reasons outlined in Section 2.1.2.  

 

•  The difficulty in using municipal building valuation to appropriately indicate financial 

performance: In this study, municipal property tax metrics were used to calculate assessed 

building value, and assessed value was assumed to be a direct indication of the strength of a 

building’s financial performance. While the tax assessment models for both New York City 

and Toronto are not made fully transparent, some assessment models tend to be highly 

theoretical. For example, tax assessment models could be based on the site’s highest and best 

use rather than the value of building constructed on the site at time of assessment. This 

study’s assumption that assessed building value captured market demand for energy efficient 

buildings could be invalid. 

 

 

 

 

 

 

 

 

 



 57 

CHAPTER 5: CONCLUSIONS & RECOMMENDATIONS 

This concluding chapter will be comprised by a number of sections. First, the empirical findings 

for Toronto will be compared to similar studies in the literature. Next, this chapter will visit 

recommendations for future studies on this topic. Finally, recommendations to municipal 

policymakers interested in establishing benchmarking policies will be made.  

 

5.1 Possible Data Constraints in the Toronto Market 

 It is worth noting that the model outcomes regarding the financial success of green 

buildings in the Toronto market diverge from expectations. The outcomes from the Toronto 

hedonic modeling offer different conclusions than those of similar studies undertaken within the 

Toronto market. The statistical model outcomes for Toronto also diverge from what would be 

expected given anecdotal evidence gained from phone calls with Toronto real estate 

professionals.  

 

 The findings of this study that LEED buildings in Toronto are financially less successful 

than comparable non-certified Toronto buildings are not corroborated by similar studies in the 

Toronto market. Whereas this study found that LEED certification is correlated with 18% lower 

rental rates that non-certified buildings, Finkler-Kemeny (2015) found that LEED certification 

was correlated with 32% higher rental rates within the same submarket of downtown Toronto. In 

regard to occupancy levels, this study found that LEED certification was correlated with an 8% 

decrease in occupancy when compared to conventional buildings. A study of occupants in 

Toronto’s downtown LEED certified buildings by Brown & Gorgolewski (2014) found that 

LEED certified buildings achieved higher levels of tenant satisfaction than non-certified 
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buildings. This points to the conclusion that LEED certified buildings are able to command 

higher occupancy levels, which runs contradictory to the findings of this study.  

  

 Given the divergence between expectations and our study findings, it is possible that the 

data from the Toronto market could be anomalous. Had the outcomes from the Toronto modeling 

mimicked that of studies such as Finkler-Kemeny (2015) and Brown & Gorgolewski (2014), a 

differing set of recommendations would be given than those provided below in Section 5.3. 

Greater market success of green buildings compared to conventional buildings in a market where 

disclosure policies were not in place could suggest the occurrence of a few factors. In this case, it 

could be likely that certain qualities of green certified buildings contributed to the ability of these 

buildings to command greater financial success. Additionally, this could point to the possibility 

that the market signal established by green certification schemes alone commands higher 

financial success. In this case, recommendations to municipalities would be to work with 

developers to facilitate the process of certifying green buildings.  

 

5.2 Recommendations for Future Studies 

The findings of the literature review and hedonic analysis point to the need for further 

research into whether disclosure policies can increase market demand for energy-efficiency 

buildings in relation to inefficient buildings. The largest gap within the current literature is the 

difficulty of capturing the confounding fluctuations of external market features and 

distinguishing these effects from the direct effects of disclosure policies. For example, energy 

use in commercial real estate buildings is affected by a number of dynamic variables including 

weather, economic conditions, and energy prices. More studies are needed which account for 



 59 

these variables in the study design, and adequately correlate changes in real estate markets to the 

effects of disclosure policies. Palmer & Walls (2017) suggest that to account for these effects, an 

ideal study design would be to take advantage of the natural experiment provided by size 

threshold features of disclosure policies. Studies comparing the market performance between 

groups of buildings subject to energy disclosure policies and those in the same jurisdiction that 

fall just short of the minimum size threshold would provide a strategy to adequately controls for 

these confounding features.  

 

The difficulty of obtaining accurate and robust building-level data is another significant 

difficulty that needs to be overcome in order to adequately analyze the effects of disclosure 

policies. As previously mentioned in this report, real estate transactions are complex and often 

include a great deal of information that is hidden from the public. The difficulties of obtaining 

accurate data on features such as assessed building value, rental rates, utility bills, and operating 

costs pose challenges to the analysis of disclosure policies. It is recommended that more 

longitudinal studies should be completed to more adequately study the effects of disclosure over 

time.  

 

Stakeholder surveys offer a study method that can offer meaningful measures of the effects 

of disclosure policies without relying on data that is difficult to obtain. Since disclosure policies 

theoretically green the market by eliciting consumer behaviour change, stakeholder surveys 

could be a meaningful way to measure this change. For example, the Canadian Green Building 

Council (CaGBC, 2014b) conducted a survey of stakeholders in the construction industry. This 

study surveyed energy literacy, interest in green building, and knowledge of energy efficient 
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building techniques. Administering similar randomized surveys at yearly increments before and 

during the introduction of disclosure policies would be one way to obtain meaningful qualitative 

data on the effects of disclosure policies.  

 

5.3 Recommendations for Disclosure Policies 

 The findings of the literature review and hedonic modeling can inform a number of 

recommendations that are important for municipalities to consider when establishing disclosure 

and benchmarking policies. Based on the finding in the literature that disclosure has an increased 

impact on consumer decisions if energy consumption is reported in monetary terms rather than 

physical terms, one suggestion to municipalities could be to require reporting of energy use in 

buildings in terms of energy costs. Requiring public reporting of energy costs per square foot 

only as benchmarks, or relational scores, could be a means to overstep the reluctance of building 

owners to disclose direct cost information.   

 

 A second recommendation to municipalities is to require a disclosure on the greatest 

number of variables as possible. The larger the amount of information made transparent to the 

market, the greater the ability the market has to incorporate these variables into decision-making. 

This information disclosure has the potential to be valuable in many ways. One example could be 

that if reporting building construction methods and materials were required for all buildings, it 

would be easier for stakeholders and policymakers determine the actual performance associated 

with a variety of construction features.  
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 Third, maximizing the exposure of stakeholders to energy disclosure information is a 

third recommendation. Requiring notice of energy use to potential tenants and building 

purchasers during real estate transactions is a direct approach to ensuring that this building 

component is appropriately accounted for in decision-making. 

 

 Of equal importance, the methodological limitations and study constraints recognized in 

this research study can also be valuable for municipalities to consider when establishing 

disclosure policies. Jurisdictions enacting these policies have the ability to implement these 

policies with more robust requirements for data disclosure. This disclosure can be extremely 

influential for disclosure literature, and can improve the knowledge base regarding the 

effectiveness of these policies.  

 

5.4 Conclusions 

The commercial real estate sector is an extremely important consideration for any 

strategy to reduce greenhouse gas emissions. Building energy efficiency improvements have 

been identified as “low hanging fruit” in the mission to reduce this sector’s greenhouse gas 

emissions, and many scholars point to the need for public policy intervention to promote these 

improvements. The low-cost and city focused approach to disclosure policies makes these 

policies an attractive solution to cut emissions in the building sector. These policies make energy 

use more visible in the building sector and allow the market to account for this feature that is 

otherwise externalized in real estate transactions.  
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 This study used a hedonic modeling approach to present an analysis of whether 

disclosure policies establish a measurable market signal that results in greater financial success 

of energy efficient buildings relative to non-efficient buildings. The findings of this study are 

that within the sample set, LEED-certified buildings located within a market that requires 

disclosure command a higher rent, occupancy, and building value premium over uncertified 

buildings than LEED-certified buildings located within a market that does not have disclosure 

requirements. While this analysis found low levels of statistical significance and lacks the ability 

to determine direct causation, the model results do support the initial hypothesis. This study 

found that the literature base of energy disclosure policy could be enriched by additional 

quantitative and qualitative research.  

 

 Disclosure policies have spurred market change in a number of other industries, and their 

abilities to ensure that energy efficiency is appropriately accounted for in the commercial real 

estate market should not be overlooked. Energy disclosure provides greater certainty about cost 

savings from energy retrofits, removes information asymmetries in the market, and empowers 

consumers with to make better-informed decisions. Many jurisdictions are moving in an 

encouraging direction by introducing disclosure policies, and these policies bring the promise of 

a greener and more efficient commercial real estate sector of the future.  
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