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Abstract 

In light of growing awareness of the socioeconomic and environmental benefits 

associated with the design of the built environment, sustainable building 

construction and assessment methods are becoming increasingly more relevant and 

important in Canada’s real estate markets.    Investors, developers, contractors and 

tenants are realizing that the integration of green building practices into their real 

estate assets can significantly reduce energy use, greenhouse gas emissions and 

waste streams, and can also yield significant economic returns (Eichholtz et al, 

2010; Fuerst, 2009; Kats, 2003; Pivo, 2008).  To understand how green buildings 

can successfully penetrate the commercial market in Canada, it is important to 

understand the forces of attraction to these environmentally certified properties. 

 

The present study was conducted to determine if environmental certification had a 

statistically significant impact on the market value of commercial office buildings in 

downtown Toronto, Ontario.  Based on a review of the literature, building variables 

that were expected to have an impact on market value (net rents and capital value), 

such as total office area and vacancy rate, were compiled for 113 properties, 63 of 

which had achieved environmental certification through either BOMA BESt or LEED 

rating systems.  Using a variation on the hedonic price model and in applying 

ordinary least squares (OLS) regression, the author sought to assess if a relationship 

existed between environmental certification and net rents and capital values.  Net 

rental rates and capital values ($/ft2) were extracted from a private IPD database for 

December 2014 and for 12-quarter averages ranging from December 2011 to 

December 2014.   

 

The results of this study demonstrate that properties that achieved environmental 

certification commanded rental rates that were, on average, 32 percent higher than 

control buildings (P<0.10).   The hedonic regressions on capital value also indicated 

an elevated green premium (P<0.05) and suggested that environmental certification 

is more closely correlated with capital value than with rental rates.   While the 
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findings of these models provide limited generalizability to real estate markets 

beyond Toronto and beyond the current timeframe, they provide motivation for 

additional research to address how the green premium might be priced in other 

environments as a function of both location and time.   Furthermore, the results 

demonstrate that green building practices are strongly valued in Toronto’s current 

real estate market, and that perhaps there exists a sophisticated future for the 

development of sustainable and healthy urban landscapes.    
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1 Introduction 

The movement towards sustainable building design and assessment in Canada is gaining 

momentum among investors, developers, contractors, managers and tenants.  Given that 

the energy used for building operations and maintenance represents nearly one third of the 

national energy consumption, real estate assets present a meaningful opportunity to 

reduce energy use, greenhouse gas emissions and waste streams across the country 

(Gorgolewski et al, 2011).   In addition to enhancing and maintaining ecosystem services, 

green buildings are also associated with a host of socio-economic advantages, such as 

improved occupant productivity and corporate branding (Kats, 2003; McGraw Hill, 2014; 

Mlotek, 2013).   

 

In Canada, the growing interest in sustainable development is addressed primarily through 

two green building assessment frameworks: Leadership in Energy and Environmental 

Design (LEED) and Building Owners and Managers Association Building Environmental 

Standards (BOMA BESt).  These certification tools indicate a certain level of environmental 

performance of a building, and a property with superior performance is associated with 

increasingly higher levels of certification(s) (Jensen, 2011).  Since their inceptions in 2002 

and 2005, Canada has certified over 240 million square feet of LEED commercial space and 

over one billion square feet of BOMA BESt office space, respectively (BOMA Canada, 2014; 

CaGBC, 2014).   

 

Despite these encouraging achievements in sustainable development, recent and projected 

growth within the commercial property sector is and has been slower relative to other 

markets (CaGBC, 2014).  There are various socio-economic and technical barriers that 

continue to impede greater adoption of LEED and BOMA BESt standards in commercial 

development.  According Rahman (2014), who published a post-doctoral thesis on green 

building practices in Canada, “one of the greatest barriers going forward is uncertainty 

with respect to how well green buildings ‘perform’ in the real estate market” (p. 1).  More 

specifically, it is unclear to what extent stakeholders are willing to place a financial 
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premium on the integration of green features in building design and construction (Roy, 

2011).    

 

To understand how green building practices might be able to successfully penetrate the 

commercial market in Canada, the attractiveness of certified, sustainable properties must 

be analyzed from the perspectives of stakeholders invested in these properties (Mlotek, 

2013).  This involves examining the relationship between BOMA BESt and LEED scores and 

net rents and capital values, as well as the specific building features that affect the level of 

net rent that can be charged and overall capital value.  There are a number of variables and 

forces that contribute to property value, and therefore it is important to consider these 

factors when trying to determine the impact, if any, of environmental certification on office 

rents and capital values in a specific submarket (Roy, 2011).  The Canadian submarket 

selected for this study was the central business district (CBD) of Toronto, Ontario.    

 

The research objective of the study was to apply hedonic regression to assess the factors 

affecting building market value and to separate the contribution of BOMA BESt and LEED 

certification levels to net rents and capital values from the contribution of other building 

variables.  The author proposed three research questions for the exploratory study: 

 

1. What impact, if any, does BOMA BESt and LEED certification have on rent levels 

commanded by commercial office buildings in downtown Toronto? 

 Is there an impact associated with increasingly higher levels of environmental 

certification? 

2. What impact, if any, does BOMA BESt and LEED certification have on the capital value 

of commercial office buildings in downtown Toronto? 

 Is there an impact associated with increasingly higher levels of environmental 

certification? 

3. Which specific characteristics of an environmentally certified commercial office 

building (in the area) affect the level of rent that can be charged in the current 

market?  
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2 Literature Review 

The literature review is divided into five major components, beginning with an 

introduction to green building practices (Section 2.1), which focuses on BOMA BESt and 

LEED in Canada.  Next, the review provides a summary of the attractive forces of 

sustainable properties (Section 2.2) and an analysis of the stakeholders who contribute to 

the valuation of green building (Section 2.3).  A review of the financial benefits associated 

with sustainable properties is also provided  (Section 2.4), as well as an outline of the 

determinants of office rents and capital values in urban markets (Section 2.5). 

2.1 An Introduction to Green Building Practices 

Green building practices seek to limit and minimize the impact of the built environment, or 

human-made surroundings, on the natural environment.  These practices are rooted in 

sustainability, which is a principle described by the US Environmental Protection Agency 

(EPA) as follows: 

 

 “Everything that we need for our survival and well-being depends, either directly or 

 indirectly, on our natural environment.  Sustainability creates and maintains the 

 conditions under which humans and nature can exist in productive harmony, that 

 permit fulfilling the social, economic and other requirements of present and future 

 generations.” 

   (US EPA, 2014) 

 

Through the lens of sustainability, green buildings are evaluated based on their social 

(people), environmental (planet) and economic (profit) impacts, an approach otherwise 

known as the triple bottom line (Mlotek, 2014).  The performance of a project under the 

triple bottom line forms the foundation of responsible property investment (RPI).  RPI is a 

real estate management philosophy that aims to address environmental and social 

concerns, while achieving acceptable economic returns (Pivo & Fischer, 2010).  RPI is 

gaining increasing momentum in Canada and as such, real estate businesses are using 

sustainable rating systems, such as BOMA BESt and LEED, to measure and demonstrate 
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their commitment to the triple bottom line (CaGBC, 2014; McGraw Hill, 2014; Mlotek, 

2013). 

 

There are two important tools specific to the evaluation of green buildings: life cycle 

assessment (LCA) and life cycle costing (LCC).  LCA is the analysis of the environmental 

impacts of a service, material or product over its entire life cycle, from the sourcing and 

harvesting of raw materials to the manufacturing, distribution, consumption, disposal and 

recycling of waste (CaGBC, 2014).  LCA considers how the site or project can be reused and 

re-adapted over time for different users and functions, thereby transitioning from a cradle-

to-grave to a cradle-to-cradle approach.  In the real estate industry, this approach can be 

used by developers to identify areas for improvement at each phase of a property’s life, 

including construction, operations and management, demolition and re-use (Jantzi 

Sustainalytics, 2010).  According to a report published by the Real Property Association of 

Canada in 2010, no commercial development companies in Canada appeared to be using 

LCA in a systemic way.   

 

The cradle-to-cradle approach of LCA can also applied to the economic analysis of a project 

using life cycle costing (LCC), which examines the total costs of owning, operating and 

maintaining a project over its lifetime (BC Hydro, 2014).   LCC is particularly effective in 

green building because it can demonstrate that a project with a higher initial cost could be 

more financially advantageous over the long term due to energy savings, reduced 

maintenance fees and increased business productivity (Kats, 2003).    

2.1.1 An Introduction to LEED 

LEED is the internationally recognized, third party certification program for the features, 

design, construction, operation and maintenance of green buildings (CaGBC, 2014).   It was 

originally developed in 1999 by the United States Green Building Council (USGBC) to 

encourage and promote the adoption of green buildings and sustainable development 

practices using universal performance standards (Roy, 2011).  The certification of LEED 

buildings is defined by its suite of rating systems, which are the framework for measuring 

and identifying green building and neighbourhood design, construction, operation and 
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maintenance.  The rating systems are revised and updated regularly, and have the 

flexibility to be applied to a building or property at any stage of its life cycle (Mlotek, 2014).  

For example, existing buildings can achieve LEED certification through the LEED for 

Existing Buildings: Operations and Maintenance (EB:O&M).  LEED for New Construction 

(NC) and LEED for Core and Shell Development (CS) apply to the construction of new 

buildings and major renovations of commercial and/or institutional buildings, respectively.    

 

The Canada Green Building Council (CaGBC) launched its own version of LEED in 2002 

(McGraw Hill, 2014).  The Canadian rating systems are tailored specifically to suit Canadian 

climates, localities and regulations (Roy, 2011).  The Green Building Certification Institute 

(GBCI), a third-party organization that provides independent oversight of the credits and 

certification levels of green building projects, manages the authorization of projects under 

the LEED rating systems.    

 

LEED criteria divide the performance of green building strategies into eight categories: 

 Location and transportation; 

 Sustainable site selection; 

 Water efficiency; 

 Energy and atmosphere; 

 Materials and resources; 

 Indoor environmental quality; 

 Innovation, and 

 Issues of regional priority.   

 

To earn LEED certification, a project must satisfy all minimum project requirements and 

prerequisites, and must qualify for a minimum number of credit points within each 

category.   Based on its final score, which is the sum of all the credit points within every 

category, a project can achieve one of four LEED certification levels: Certified (40-49 

points), Silver (50-59), Gold (60-79) and Platinum (above 80 points), with a maximum 

number of 100 points across all rating systems (Mlotek, 2014).  There are LEED rating 



 6 

systems for institutional projects (healthcare and school buildings), commercial projects 

(retail, warehouses and distribution centres) and residential development (homes and 

multi-family low to mid-rise buildings).   As mentioned previously, in addition to different 

project types, there are LEED systems that consider different stages of project 

development, such as building design and construction (LEED for NC or CS), interior 

design, operations and maintenance (LEED EB:O&M), and neighbourhood development 

(CaGBC, 2014).  

 

According to the CaGBC (2014), there are 1,600 LEED-certified projects in Canada and over 

22.3 million square feet of certified commercial space.  However, despite increasing 

momentum for green building in the real estate market, the CaGBC predicts that growth 

specific to the commercial construction sector will be slow.  A study published in 2014 by 

the CaGBC reported that the annual rate of growth in the green commercial market is 

expected to drop into negative values in 2015 and no rigorous growth is expected beyond 

this date (McGraw Hill, 2014).   In contrast, the report concluded that growth rates in the 

U.S. are predicted to reach double-digit values.  To promote the widespread adoption of 

LEED in Canadian commercial development, an understanding of its attractive forces and 

empirical financial benefits must be provided to key stakeholders in the construction and 

investment markets (Kats, 2003).   

2.1.2 An Introduction to BOMA BESt  

BOMA BESt is another internationally recognized certification program for green buildings 

(BOMA Canada, 2014). BOMA Canada is a national, not-for-profit organization with over 

3,200 members in the commercial real estate industry.  Its members include building 

owners, managers, and developers, leasing agents and brokers, asset managers and 

investors. 

 

BOMA BESt was launched in 2005 by BOMA Canada to “address an industry need for 

realistic standards for energy and environmental performance of existing buildings based 

on accurate, independently verified information” (BOMA Canada, 2014). BOMA BESt is 

designed exclusively for existing buildings in Canada and the program’s main objective is to 
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facilitate the consistent and continuous improvement of building operations and 

maintenance through the application of survey-based assessment tools and resources.  

Over time, BOMA BESt has evolved to provide common standards, a variety of online 

building assessment resources and a multi-level building performance certification 

framework.   

 

There are fourteen prerequisites in the BOMA BESt program, which are labelled as “BESt 

Practices”.  In addition, there are credit points available in the Assessment Module, which 

consists of 175 detailed questions that are weighted according to the following six 

performance categories: 

 Energy; 

 Water; 

 Waste reduction and site; 

 Emissions and effluents; 

 Indoor environment, and 

 Environmental management systems. 

 

To earn BOMA BESt accreditation, a project must satisfy all fourteen “BESt Practices”.  To 

receive a higher level of certification, a project must also earn a certain number of points in 

the full Assessment Module.  Based on its final assessment score, an existing building can 

achieve Level 1 (<70 percent or 700 points on the Assessment Module), Level 2 (70 to 79 

percent), Level 3 (80 to 89 percent) and Level 4 (90 percent and above), with a maximum 

of 1000 points (100 percent) available across the rating systems.  There are currently six 

building certification options for BOMA BESt: offices, shopping centres, open air retail 

plazas, light industrial buildings, multi-unit residential buildings and health care facilities 

(BOMA Canada, 2014).     

 

According to BOMA (2014), there is over one billion square feet of certified commercial 

real estate space across Canada.  There is also a growing trend in the adoption of BOMA 

BESt properties, with an increase in certification from 246 buildings in 2008 to 3,049 by 
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2013 (BOMA Canada, 2013; Jensen, 2011).  BOMA’s Environment and Energy Report affirms 

its adoption growth and also confirms that its properties are improving their overall 

environmental performance upon recertification and are earning higher BESt final scores 

(2013). 

2.1.3 LEED and BOMA BESt: A Program Comparison  

In 2011, Ryerson University produced a report analyzing and comparing BOMA BESt and 

LEED EB:O&M.  Researchers found that the LEED EB:O&M system is considered to deliver 

more elite, high-performing green buildings.  However, the demanding nature of the 

program results in an increased dependency on external consultants, which contributes to 

higher development and certification costs, as well as a reduction in stakeholder 

engagement potential (Gorgolewski et al, 2011).  In contrast, BOMA BESt is not as well-

recognized by real estate development and construction communities outside of the BOMA 

network.  The extent of environmental improvement among BOMA BESt projects is entirely 

dependent on the degree of building owner and operator engagement, which might 

compromise the quality assurance of the program.  For more specific significant 

differences, refer to the reproduction of the report’s key findings in Table 2-1 (page 9). 

 

In addition to its main results, Ryerson University also conducted a stakeholder survey to 

assess the perceptions of BOMA BESt and LEED EB:O&M.  The survey involved twenty 

stakeholders consisting of owners, managers, consultants and tenants across Canada.   

Based on an analysis of interview results, Ryerson researchers reported that overall, LEED 

EB:O&B is perceived as a more rigorous framework with demanding prerequisites and 

operational procedures, which contribute to higher implementation and certification costs, 

and increased potential for environmental and social benefit through measurable resource 

use and reduction mechanisms (Gorgolewski et al, 2011).   Furthermore, LEED is viewed as 

a stronger tool for delivering high-class and high-performance environmental buildings, 

and is thus a more valuable marketing tool.  More specific findings of this survey are 

summarized in Table 2-2 (page 10). 
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Table 2-1: Summary of key significant differences between BOMA BESt and LEED EB: 
O&M. 

 BOMA BESt LEED EB: O&M 

Energy 

Benchmarking 

Energy use intensity: only concerned 

with site energy derived from inside the 

building, without incorporating the 

effects of climate, source inefficiencies 

and delivery losses 

Energy Star: incorporates 

site/source/delivery inefficiencies and 

climate data, but does not reflect the 

Canadian climatic conditions or non-carbon 

emitting energy sources such as hydro or 

nuclear 

Stakeholder 

Participation 

User-friendly platform makes it 

accessible to implement improvement 

initiatives and use the program as a self-

study 

Heavily dependent on external consultants.  

Involvement of in-house building staff 

varies, thereby missing important means of 

incorporating ongoing improvement 

potential. 

Marketing 

Not well-known to stakeholder 

communities outside of  BOMA 

membership 

Widely seen as the “gold standard” for 

environmental buildings producing better 

tenant attraction and retention 

Management 

Strong building management program 

facilitating improvements on an ongoing 

basis 

Rigorous performance period instils high 

levels of performance and embeds strong 

management practices 

Cost 

Low administrative costs with varying 

implementation costs, in-house staff are 

often able to implement projects without 

the need for consultants 

Relatively low administrative costs but with 

many accounts reporting to the program, it 

can be extremely expensive due to the need 

for many consultants and onerous 

documentation requirements 

Quality 

Assurance 

Extent of the improvement is entirely 

dependent on the level of management 

and operator engagement 

High levels of performance and quality can 

be expected due to the rigorous 

documentation requirements and baseline 

operation levels set out during the 

performance period 

Transparency 

Points are not disclosed which 

discourages “point chasing”, 

recommended improvements are 

provided but do not identify which 

initiatives are more meaningful 

Points are disclosed and the process is 

clearly articulated, CaGBC’s review process 

identifies shortcomings and offers 

opportunities for improvements to the 

approaches taken but do not provide 

recommendations for other environmental 

initiatives 

Verification 
Third-party verified with rigour, 

expectations varying regionally 

Substantiation derived from performance 

period and utility data records 

Note: This table was reproduced directly from Ryerson University’s report (Gorgolewski et al, 2011). 
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Table 2-2: Summary of the key findings produced by Ryerson University's 2011 stakeholder survey comparing BOMA 
BESt and LEED:O&M programs.   

 BOMA BESt LEED EB:O&M 

Certification Process 

Simplicity 

Simpler, more hands-on and allows building managers to 

garner more from the program 

More complex and robust, less hands-on, more rigid reporting structure 

and the technical complexities are borne by the consultants who work to 

develop a project’s certification 

Cost Issues 

Significantly lower cost investment, which is reflective of the 

lesser involvement of consultants in the application and 

certification process 

High processing costs due to capital upgrades for achieving the 

prerequisite levels, consulting fees and on-going administrative 

requirements of operating a building at the required performance level 

Program Accessibility 

Easy to engage in, user-friendly platform and low program 

entrance costs make it more accessible for any building to 

enter at the basic performance level, particularly because 

policy-oriented nature of the entry level (Level 1) 

More difficult to engage in due to ambitious prerequisites and target 

levels that indirectly aim to create a higher building class, also involves a 

higher dependency on consultants that can increase development and 

certification costs 

On-Going Improvement 

Potential 

More flexible, but also viewed as having less rigorous 

certification platforms due to the questionnaire-based style 

of the Assessment Module 

Clear metrics and defined policies are part of LEED’s practice in 

integrating high-performance processes into continuous building 

management, as are strict reporting demands that aim to increase 

building performance potential 

Programs as 

Management Tools 

Engages managers to define their own optimal management 

practices, which can lead to a more relaxed management 

tolerance 

Less interactive, partly due to the involvement of external consultants, 

but overall the management processes defined by LEED’s strict 

operational procedures are viewed as more valuable than BOMA BESt’s 

more relaxed management approach 

Programs as Marketing 

Tools 

Not perceived to be a differentiator amongst buildings, 

certification perceived to have a lower market value 

Viewed as the strongest marketing tool across all stakeholder groups, 

considered to be the industry leader in green building programs, 

extremely successful in marketing leading to exclusive brand perception 

Programs as Tools for 

Delivering Social Benefit 
Somewhat effective at meeting wider environmental goals 

Overall more powerful at delivering social benefit, however tenants are 

unsure of the level of added benefit LEED certification 

Programs as Tools for 

Delivering 

Environmental Benefit 

BOMA BESt’s flexibility is not perceived to necessarily 

produce significant environmental performance outcomes 

Perceived to generate better environmental outcomes, largely due to 

LEED’s demanding and specific standards for building operations and 

maintenance 

Measurable Resources 

Use 

Viewed as an entry-level certification program due the 

absence of specific demands that state acceptable product 

specifications and operational standards 

Stronger framework for reducing measurable resource use due to LEED’s 

ambitious prerequisites and credit point system, rigorous certification 

process and its high market reputation 



 11 

Given the significance of the influence of certification costs on green building adoption, it is 

important to note the difference between the fees associated with BOMA BESt and LEED 

EB:O&M.  In a comparison between the certification fees for a building of 150,000 ft2 at 

BOMA BESt Level 2 and LEED Silver, Stantec Consultants Ltd. found that the LEED process 

was nearly four times as costly as the BOMA BESt program (Furlong, n.d.).  The majority of 

the difference was the result of fees incurred in LEED’s registration and documentation 

system, the latter of which requires a heavy reliance on external professional consultants.  

In contrast, Gorgolewski et al (2011) reported that in addition to the costs incurred by 

consultant chargeable hours, it is LEED’s certification, not registration, fees that result in 

significantly higher administrative costs.  This suggests that additional economic research 

is required on a case-by-case basis to determine the relative costs between LEED and 

BOMA BESt programs.   

2.2 Attraction to Certified, Sustainable Properties 

Understanding the attraction to sustainable properties is integral to their penetration into 

the commercial real estate market  (Eicholtz et al, 2010; Fuerst, 2009; Jantzi Sustainalytics, 

2010; Kats, 2003; Mlotek, 2013; Roy, 2011).  The attractive forces align with the facets of 

the triple bottom line: social, environmental and economic forces.    

2.2.1 Social Forces 

According to the World Green Building Council’s (WGBC) report on green building trends, 

the top two social forces of green building identified by the 62 countries surveyed are 

improved health and productivity, and the desire to engage in and to encourage sustainable 

building practices (McGraw Hill, 2014).  These results matched the data published by the 

CaGBC in their Green Building Trends report (2014).   

 

The relationship between green building features, particularly indoor environmental 

quality (IEQ), and improved employee health and productivity is well researched and 

recognized (Kats, 2003; Reichardt et al, 2012).  This relationship demonstrates that 

stakeholders are likely more attracted to BOMA BESt and LEED projects because of their 

potential to enhance the occupier experience.  However, the extent to which stakeholders 
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are willing to financially commit to improved health and productivity has yet to be 

empirically documented over the long term within the commercial market.   

 

The desire to engage in and to encourage green building practices is driven by strong 

corporate social responsibility (CSR) mandates (Hebb et al, 2010; McGraw Hill, 2014).  

Strategic CSR allows an an organization to transform its activities to benefit society in 

demonstrating ways to support the business, stakeholders and regional community 

(Goldberger, 2010).  Companies with well-defined CSR policies are more likely to 

outperform their competitors due to improved corporate reputation, less negative publicity 

from activists and institutional organizations, reduced threat of regulation and improved 

economic returns via lower operational costs and higher productivity (Delisle et al, 2013; 

Eichholtz et al, 2010; Warren, 2010).  As a result, businesses are becoming progressively 

more engaged in green building practices in order to reflect and project a sustainable 

corporate image.  Furthermore, as environmental, social and ethical awareness continues 

to increase amongst consumers, particularly within the realm of RPI, businesses that do not 

themselves subscribe to principles of CSR might find themselves at an economic 

disadvantage (Ellison & Sayce, 2007).  This provides even more motivation for 

stakeholders in the real estate industry to engage in green building projects.   

2.2.2 Environmental Forces 

In an analysis of the environmental triggers for building green, the CaGBC found that the 

most influential environmental force currently attracting Canadian clients to green 

buildings is the potential for greater reduction in energy consumption (McGraw Hill, 2014).  

The interest of reducing energy consumption is partly attributed to the fact that it is one of 

the most easily measured and tracked environmental benefits associated with green 

building.  Energy usage is also a direct cost of building operations and management, and 

thus this environmental force is entangled with significant economic advantages (refer to 

Section 2.2.3).   On average, green buildings can reduce maintenance costs by 13 percent 

(Mlotek, 2014) and are 25 to 30 percent more energy efficient (Kats, 2003).  More specific 

quantitative environmental benefits are generally evaluated on a case-by-case basis, 
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however the CaGBC, USGBC and WGBC confirm that there are significant ecological 

advantages of sustainable development (2014).   

 

Other environmental forces listed in the CaGBC’s study include interest in lowering 

greenhouse gas emissions, reducing water consumption, improving indoor air quality (IAQ) 

and protecting natural resources (2014).   For example, LEED buildings can earn credits if 

they are developed on existing brownfield sites, thereby reducing the consumption of 

greenfield space.  Clients in pursuit of ecological stewardship can therefore be attracted to 

BOMA BESt and LEED-certified buildings given their ability to address and balance a range 

of environmental concerns (BOMA Canada, 2013; Mlotek, 2013).   

2.2.3 Economic Forces 

As mentioned previously, one of the most important economic forces driving clients to 

pursue BOMA BESt or LEED-certified buildings is their ability to reduce operational and 

maintenance costs.  Green buildings in Canada can generate average savings of 17 percent 

due to lower operational costs, which are primarily associated with reduced energy 

consumption (McGraw Hill, 2014).  A micro-level study conducted for the California 

Sustainable Building Task Force found that the energy savings of LEED properties are 

derived primarily from reduced electricity purchases and from reduced peak energy 

demand (Kats, 2003). The report concluded that on the basis of energy savings alone, 

investing in green buildings was a cost-effective strategy.   

 

In addition to energy savings, the operational requirements of a property can have also an 

effect on occupier demand.  Buildings with higher operational energy requirements might 

experience slower rental growth, particularly in the context of rising energy prices (Ellison 

& Sayce, 2007).  Other economic forces include higher overall rate of return, higher 

occupancy and rental rates, greater tenant retention and higher building value at point of 

sale (CaGBC, 2014; Hebb et al, 2010).  These financial benefits are discussed in greater 

detail in Section 2.4.  In summary, stakeholders can be attracted to the capacity of 

environmentally certified properties to generate economic returns of greater value and of 

higher long-term stability.  
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2.3 Stakeholders in the Adoption and Recognition of Green Buildings 

The four groups that are included in this stakeholder analysis are: appraisers, investors, 

developers and tenants.  These groups are discussed in the subsections below.   

2.3.1 Appraisers 

Appraisers, often referred to as valuers, are the professionals responsible for assessing and 

quantifying the value of a property.  The ability of these stakeholders to integrate green 

building practices, such as LEED scores, into the appraisal process affects the 

determination of the worth of a property by other stakeholders (Rahman, 2014; Roy, 

2011).  As such, valuation professionals must be able to appreciate and consider the 

importance of sustainable design features in order for the application of these practices to 

become significant in the market (Lorenz & Lutzkendorf, 2008).  However, there is limited 

research and evidence in the valuation profession regarding the relationship between 

green building features and market value (Ng, 2013; Warren-Myers, 2012).   

 

One of the most significant challenges for appraisers is that there is limited comparable 

market data for green attributes and a method to integrate these features into the appraisal 

process (Guertler et al, 2005; Kats, 2003; Lorenz & Lutzkendorf, 2008; Pitts & Jackson, 

2008; Pivo, 2010; Warren-Myers, 2012).  Another challenge is the variety of tools used to 

identify, measure and certify “sustainability”.  For instance, BOMA BESt, LEED and Energy 

Star are all independent rating systems that can be used to validate a certain level of 

“greeness” in real estate markets.  Each of these tools has different measures of 

sustainability, standards and certification processes, and these mechanics are often not 

clearly addressed to valuers.  Finally, the absence of LCC in the calculation of property 

worth can hinder the valuation of green building attributes (Guertler et al, 2005).  Although 

green buildings often have higher upfront capital costs, they can accrue significant 

operational and maintenance savings over the long term that contribute to higher net 

property values (CaGBC, 2014; Kats, 2003; Lorenz & Lutzkendorf, 2008; Mlotek, 2014).  

Thus, the existing lack of LCC in property valuation prevents the long-term financial 

benefits of sustainable development from being valued and compared in the marketplace.   
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2.3.2 Investors 

Investors are the major stakeholders that hold substantial equity in real estate companies.  

As property owners and lenders, investors are able to place a premium on property-related 

attributes that they perceive to be important in the marketplace (Rahman, 2014; Roy, 

2011).  Investors can support and promote new buildings that are selected and developed 

to reduce negative environmental impacts, and can address issues through the 

management of existing and future financial portfolios (Pivo, 2008).   

 

As mentioned previously, LCC models can demonstrate that green buildings, which accrue 

their true financial benefits over a 20 to 25 year horizon, can yield long-term savings that 

drastically exceed the initial upfront capital costs (Kats, 2003).  However, as in the case of 

the appraisal process, LCC is not the conventional approach to economic analysis in the real 

estate sector.  As a result, it is difficult for investors to extend their gaze beyond the typical 

1 to 3 year time frame, and to consider that they might still own and be accumulating the 

savings from sustainable building design over a larger portion of a property’s lifetime (Roy, 

2011). 

 

Like appraisers, investors are also faced with the absence of clear guidelines that can define 

and identify green buildings.  While there are a variety of building performance assessment 

tools, there is no uniform benchmark for sustainable property from a stock market and 

valuation perspective (Ng, 2013; Pitts & Jackson, 2008).  For example, Ellison and Sayce 

(2007) postulate that the development of a sustainability index capable of correlating 

commercial building environmental and financial performance would enable investors to 

identify the properties that could contribute to their sustainable building portfolios. 

Canadian investors are making significant strides with regards to the inclusion and 

promotion of green buildings in their real estate portfolios.  Mlotek (2013) reported that 

over 90 percent of the top five Canadian institutional investors in each of the real estate 

companies analyzed had produced sustainability reports or web pages dedicated to their 

environmental policies.  Examples of institutional investors with sustainable holdings in 

real estate investment trusts (REITs) include the Bank of Montreal (BMO), the Canadian 
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Imperial Bank of Commerce (CIBC), Toronto Dominion (TD) and the Royal Bank of Canada 

(RBC).  Beyond banks, other major Canadian real estate investors include Fidelity 

Investments, Morgan Stanley Investment Management and Phillips Hager and North 

(PH&N).  Fidelity Investments, for instance, has approximately 50 percent of its corporate 

real estate under LEED certification, while PH&N offers seven RPI funds that focus 

exclusively on sustainable development (Mlotek, 2013).   

2.3.3 Developers 

According to Pivo (2008), developers are identified as the stakeholders most capable of 

creating and adopting projects with environmentally sustainable construction and 

operational practices.  Despite this active role, it can be difficult for developers to 

determine which methods are the most cost-effective for “greening” their projects, 

especially since environmental degradation can occur over various stages of property 

development (Mlotek, 2014).  This is why LCA and LCC methods are integral to property 

development: each aspect of the planning and design process must consider the 

implications of the building features over the project’s lifetime.  

 

Incorporating LEED standards into the planning and design process from the earliest 

stages of the project increases its potential to achieve its sustainability objectives and 

promotes synergy between developers, valuers and investors (CaGBC, 2014).  During the 

planning stage, developers tend to target minimum breakpoints for building certification 

with few degrees of freedom to reduce the risk of the project not achieving the LEED’s 

performance standards (Delisle et al, 2013).  However, developers looking to certify their 

existing building stock are unable to benefit from this type of foresight.  In these cases, 

retrofitting buildings under the LEED EB:O&M or BOMA BESt frameworks is the next 

option to achieve sustainable certification (Mlotek, 2014).    

 

Unfortunately, developers are often wary of the retrofitting process due to high upfront 

capital costs (e.g. replacing large-scale systems such as the HVAC) and opportunity costs 

(e.g. rent forfeited by landlords or developers while the building is being renovated).  

Beyond the capital and opportunity costs, it can be difficult to determine who pays and who 
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benefits from environmental performance upgrades (Roy, 2011).  Commercial buildings 

that are rented require that owners assume the costs of retrofitting, while it is occupiers 

who would benefit from reduced operational costs; however, reduced operational costs 

might in turn allow landlords to charge higher rents.   Finally, the physical features of the 

building or the property can restrict the retrofitting process of a real estate investment.  

This limits the potential of the developer to shift the existing investment to a higher level of 

environmental performance (Institute for Sustainability, 2012).    

2.3.4 Tenants 

The link between tenant satisfaction, property value and management expenses is well 

researched (CoStar Group, 2008; Eichholtz et al, 2010; Ellison & Sayce, 2007; Fuerst, 2009; 

Kats, 2003; Mlotek, 2013; Piperato, 2012; Roy, 2011).  According to Jantzi Sustainalytics 

(2010), “Happier tenants are more likely to renew their leases at higher rates, and are less 

likely to complain” (p. 26).   Thus, understanding the interests and needs of tenants is key 

to the penetration of sustainable real estate investments in the commercial marketplace.   

 

Occupier satisfaction with a building is described of the ability of the built form to support 

the tenant to function effectively in relation to its competitors (Ellison & Sayce, 2007).  As a 

property begins and/or continues to fail to perform satisfactorily in the eyes of the 

tenant(s), the potential for rental growth is weakened.  Research also suggests that as 

major corporate tenants with strong CSR policies continue to pursue more sustainable 

buildings, occupier satisfaction with buildings with fewer environmental credentials might 

be compromised or reduced (St Lawrence, 2004). 

 

There are specific features of the built form that influence tenant satisfaction.  In 1999, 

BOMA and the Urban Land Institute (ULI) conducted a study of the interests of tenants in 

North America.  Based on an analysis of over 1,800 tenant questionnaires, it was 

determined that occupiers attributed the highest importance to tenant comfort measures, 

such as air temperature and IAQ (95 and 94 percent, respectively) in their search for the 

optimal work environment (Kats, 2003).  The survey also found that tenants valued 

advanced technologies, such as energy-efficient HVAC and sensor-based light systems.  In 
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fact, nearly 75 percent of respondents who were supportive of intelligent building features 

identified that they would be willing to commit to increased rental rates for these features 

to be made available.  This study and others among the literature suggest that a significant 

percentage of office occupiers are currently dissatisfied with internal temperature and IAQ 

in their professional spaces, and that these tenants would be willing to pay more for 

sustainable, comfortable and productive work setting (Chegut et al, 2014; Eichholtz et al, 

2010; Ellison & Sayce, 2007; Fuerst, 2009; Jantzi Sustainalytics, 2010; Kats, 2003; Mlotek, 

2013; Piperato, 2012; Roy, 2011; Warren, 2010). 

 

Beyond the impact of occupier satisfaction on property value, business productivity should 

also be addressed.  Although market factors dictate the rental level, productivity ultimately 

determines if the tenant is able to pay its rent (Ellison & Sayce, 2006).   This is why it is 

essential to understand the economic impact of certified sustainable buildings on occupiers 

(Roy, 2011).   Economic benefits can be derived from reduced health care costs, reduced 

sick leave and employee absenteeism, and increased employee retention rates (Eichholtz et 

al, 2010; Fuerst, 2009; Fuerst & McAllister 2011; Reichardt et al, 2012).   There is growing 

recognition that the capacity of LEED buildings to improve IEQ promotes a higher level 

tenant satisfaction, and thus, increases business productivity (Kats, 2003).  However, it is 

difficult to precisely quantify the relationship between building design, operation, 

employee health and productivity (Eichholtz et al, 2010).  In order for green building 

practices to become the norm, occupiers must be able to rely on concrete economic 

evidence that supports the benefits of LEED-certified health to tenant productivity (Roy, 

2011). 

2.4 The Green Premium 

The green premium is divided into two sections: the capital benefits it can accrue in the 

form rental, sales and occupancy premia (Section 2.4.1) and the construction costs 

associated with the integration of green building features (2.4.2). 

 

In real estate analysis, hedonic price modelling is used to control for building variables and 

to identify the price determinants of building and location-specific characteristics 
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(Reichardt et al, 2012).  This model incorporates a variety of social, economic and 

environmental product features to determine the green premium.   Hedonic modelling is 

often combined with either ordinary least squares or logistic regression to address the 

individual and combined contributions of each variable to net rents and capital values.   

Refer to the Research Methods (Section 3) for a more detailed breakdown of the hedonic 

price model. 

2.4.1 Rental, Sales and Occupancy Premia 

Several pooled and cross-sectional studies conducted in the United States have confirmed 

that green buildings command higher rents, occupancy rates and sale prices compared to 

conventional buildings (Eicholtz et al, 2010; Fuerst & McAllister, 2009; Fuerst & McAllister, 

2011; Miller et al, 2008; Reichardt et al, 2012; Wiley et al, 2010).  The rent premia among 

LEED-certified commercial office space in the US has been found to range from 2.5 to 51 

percent, while sales premia range from 10 to 25 percent (see Table 2-3).   Furthermore, 

recent studies suggest that an occupancy premium of up to 18 percent can exist among 

green buildings (Fuerst, 2009; Fuerst & McAllister, 2011; Wiley et al, 2010).   

 

The rent, sales and occupancy premia provide evidence that environmentally certified 

properties can yield a greater return on investment (ROI), which distinguishes them from 

conventional buildings within the market and renders them more economically attractive 

to clients.  It should be noted that the financial trends discussed in this review are specific 

to the American real estate market and that there is limited data available in Canada (Roy, 

2011).  In the past four years, there have been two studies published by graduate-level 

students at that aimed to correlate environmental certification and rent values specifically 

within the Canadian commercial office building sector. Roy (2011) examined office 

buildings in Toronto’s CBD.  Using a sample of 16 LEED and 52 control buildings and 

applying hedonic modelling with OLS regression, Roy found that LEED certification did not 

have a significant impact on rental rates.       
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Table 2-3:  Summary of the results of studies (arranged in chronological order) examining the rental premiums 
associated with commercial LEED buildings.   

Author Miller et al 
Fuerst & 

McAllister 
Eicholtz et al Wiley et al 

Fuerst & 

McAllister 

Reichardt 

et al 
Roy Rahman 

Year 2008 2009 2010 2010 2011 2012 2011 2014 

Location US US US US US US 
Canada 

(Toronto only) 
Canada 

Sample Size 

>2,000 controls 10,000 >6,700 controls 

7,3081 for 

leasing, 1,5111 

for sales 

15,000 controls >5,000 controls 52 controls 

191 total, 

BOMA BESt 

only2 Dual: 643 
LEED: 626 

ES:1,282 

LEED: 286 

ES:1,045 

LEED: 313 

ES: 2,111 

Dual: 264 

LEED: 337 

ES: 1,584 
LEED: 16 

Average 

Rent 

Premium 

LEED: 51% 

ES: 9% 

LEED: 6% 

ES: 6% 

LEED: 5% 

ES: 3% 

LEED:15-17% 

ES: 7-9% 

LEED: 4% 

ES: 5% 

Dual: 9% 

LEED:  2.5% 

ES: 2.9% 
Not significant Not significant 

Average 

Sales 

Premium 

LEED: 10% 

ES: 6% 

LEED: 35% 

ES: 31% 

LEED: 11% 

ES: 19% 
Not significant 

LEED: 25% 

ES: 18% 

Dual: 29% 

- - - 

Average 

Occupancy 

Premium 

- 

 

- 
LEED: 16-18% 

ES: 10-11% 

ES: 1% 

LEED: <1% 

Dual: <1% 

- - - 

Notes: 

Control buildings refer to comparable buildings in the sample that do not have environmental certification.   
1Specific sample composition (LEED, ES, control buildings) not specified. 
2Specific sample composition (BOMA BESt, control buildings) not specified. 
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Rahman (2014) published a more comprehensive study examining the effect of BOMA BESt 

certification on rents.   Unlike Roy, Rahman integrated samples from different provinces 

across Canada, thereby providing a more in-depth submarket analysis.  The hedonic 

regressions suggest that BOMA BESt certification does not have a statistically significant 

impact on the dependent variable (rents and sales transactions).  However, the author re-

evaluated the multivariable model on the basis that statistical insignificance, when 

controlling for other explanatory variables, does not necessarily indicate an absence of a 

variable’s particular effect.   Using log-linear evaluation as the dependent variable and 

BOMA BESt certification levels as the explanatory variable, Rahman reported that higher 

certification levels (Levels 3 and 4) were positively correlated with higher appraised 

building values in terms of rent and sales transactions, and that the effect was significant.  

These results provide an incentive for further research regarding the nature of the 

relatioship between the level of LEED and BOMA BESt certification and office rents and 

capital values, both in the United States and in Canada.    

2.4.2 Construction Cost Premium 

Beyond rent, sales and occupancy premia, it is worthwhile to examine the construction 

premium associated with green buildings.  There have been a number of reports regarding 

the construction premium for LEED buildings, and the general consensus is that the green 

buildings can be constructed with an average premium of two percent (Fuerst & McAllister, 

2009; Kats, 2003; Lucuik, 2005).  In 2007, Matthiesen and Morris conducted a 

comprehensive analysis that compared the construction costs of 83 LEED and 138 

conventional buildings.  The authors found that there was no significant statistical 

difference in the construction premia associated with both types of buildings.   

 

More recently, a report published in 2013 by the WGBC found that the construction cost 

premium for LEED buildings was within the range of 0 to 12.5 percent.  The WGBC also 

found that an increased level of environmental certification is proportional to higher 

upfront capital costs.  This finding is consistent among several publications on green 

building construction (Kats, 2003; Lucuik, 2005; Syphers et al, 2003).  Refer to Table 2-4 

for a summary of the reported ranges of the green construction premium associated with 
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LEED-certified buildings.  It should be noted that in countries wherein there is less 

emphasis on green buildings, the construction cost premia might be higher.  Furthermore, 

the values reported in this section are associated with new construction costs (LEED for NC 

and LEED for CS) and do not encompass the costs of building retrofits, such as BOMA BESt 

LEED EB:O&M.     

 

Table 2-4:  Summary of the construction premium ranges associated with LEED-
certified buildings. 

Author Kats Syphers et al WGBC 

Year 2003 2003 2013 

LEED Certified 0.66% 1 – 3% 0 – 4% 

LEED Silver 2.11% 2 – 6% 
0 – 10%1 

LEED Gold 1.82% 5 – 10% 

LEED Platinum 6.50% > 7% 2 – 12.5% 
1Values for LEED Silver and Gold were reported as a combined range by the WGBC. 

2.5 Determinants of Office Rents and Capital Values 

To develop the hedonic model for the Toronto office building market, it is necessary to 

understand which factors, apart from environmental certification, have an effect on the ROI 

for office buildings.  There is extensive literature on the variables that have been proven to 

be significant determinants in hedonic modelling for office buildings.  The results of these 

studies (Table 2-5 on page 24) indicate that building location, size and age are the most 

consistent determinants of building office rents and capital values.   While there are several 

other building attributes, such as the presence good “new” architecture, that explain the 

variation in office rents, these factors were studied within different metropolitan 

submarkets with unique characteristics.   As such, they may not be transferable to the 

commercial office building market in Toronto’s CBD.    Note that while Table 2-5 only 

presents a summary of the determinants of the variation in office rents, these determinants 

are closely correlated with sales and/or capital values given the importance of rent in the 

building appraisal process.  
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 In light of this, the model for this study incorporated six standard attributes to account for 

the variation in net office rents and capital values: 

 Environmental certification (LEED or BOMA BESt), including specific 

certification level (i.e. LEED Platinum or BOMA Level 4); 

 Building age, defined as the year of the last major building renovation; 

 Office class; 

 Number of stories; 

 Total office area, and 

 Vacancy rate. 
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Table 2-5: Summary of the results of studies examining the determinants of office 
building rents.   

Author Study Area Sample Size 
Dependent 

Variable 

Statistically Significant Determinants of 

Rent 

Clapp 

(1980) 

Los Angeles 

metropolitan 

area 

105 
Quoted annual rental 

rate (1973-1974) 

 Air quality 

 Age 

 Amount of office within a 2-km radius 

 Employee commute time 

 Presence of internal parking 

 Proximity to a freeway junction 

 Size 

 Number of building floors 

Hough & 

Kratz 

(1983)  

Chicago CBD 139 Average rent in 1978 

 Age 

 Distance from the centre of the CBD 

 Good “new” architecture 

 Number of internal parking spaces 

 Presence of a conference room 

 Proximity to elevated railroad tracks 

Glascock et 

al (1990) 

Baton Rouge, 

Louisiana 
675 

Asking rents from 

1984-1988 

 Location 

 Level of amenities 

 Office building class (A/B/C) 

 Size 

 Type of building lease contract 

 Vacancy rate 

Mills 

(1992) 

Chicago 

metropolitan 

area 

543 

Asking office rents in 

1990, over a 15-year 

lease 

 Age 

 Internal bank 

 Internal restaurant 

 Location within the CBD 

 Size 

Dunse & 

Jones 

(1998) 

Glasgow CBD, 

Scotland 
477 

Asking rents from 

1994-1995 

 Age 

 Air conditioning 

 Carpeting 

 Double-glazed windows 

 Internal parking 

 Location within the CBD 

 Presence of cafe 

 Raised floors 

Fuerst 

(2008) 

Manhattan, 

NYC 
1,073 

Average rent from 

1999-2004 

 Age 

 Building area 

 In-house amenities, such as retail 

facilities, showrooms and fitness clubs 

 Location within the CBD 

 Most recent year of major building 

renovation 

 Proximity to a subway station 

 Typical floor size 

 Vacancy rate 
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3 Research Methods 

The research methods introduce and provide an overview of the hedonic regression model.  

These methods address the data collection, the scope of the study, the components of the 

regression model and variable definitions.   

3.1 Data Collection 

Primary building variable data in the study area was obtained from a private real estate 

database from Investment Property Databank (IPD).  IPD is one of the real estate 

subsidiaries of MSCI, an American stock market index and equity portfolio analysis group.  

Operating from the United Kingdom, IPD provides a variety of real estate risk and valuation 

indices. An analyst at IPD’s London office, Valentina Liouri, was consulted to select the 

necessary building data and to perform the analysis internally.  Internal analysis was 

required as part of IPD’s legal mandate to protect client confidentiality.  As a result of this 

requirement, only aggregate descriptive statistics of the data are provided in this report.    

 

It should be noted that the development of the variables to be used in this model was the 

product of the author’s own research and literature review.  The author developed the 

modified hedonic equations, and individually drafted the analytical interpretations and 

recommendations in this report.  Furthermore, it should also be noted that weekly phone 

calls with the analyst were conducted to maintain a consistent flow of communication and 

to ensure that the hedonic model was developed and analysed according to the author’s 

specifications. 

3.2 Scope and Sample Size 

The study concentrated exclusively on commercial office buildings located in Toronto’s 

central business district (CBD).   All of IPD’s Toronto-based office buildings were filtered 

according to postal code and only buildings with postal codes associated with the CBD were 

selected for analysis in the regression model.  Buildings were mostly situated in the 

Financial District, which is bound by Queen St West to the north, Yonge St to the east, Front 

St to the south and University Avenue to the west.  Using this filtration method, 113 office 
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properties were selected for analysis.  The sample size was deemed sufficient for hedonic 

regression according to the professional experience of IPD analysts. 

 

Based on the geographical restrictions, there were 59 BOMA BESt and four LEED-certified 

properties, and 50 control buildings in the dataset.   In this report, control buildings are 

defined as properties of similar characteristics, but without BOMA BESt or LEED 

certification.  The office class system divides properties into three categories, A/B/C, 

wherein Class A buildings are considered to be of the highest quality and Class C of the 

lowest.  Of the total 113 properties, 75 were Office Class A, 37 were Office Class B and only 

1 was graded as Office Class C.   There were 102 high rise and 11 low-rise buildings.  The 

average year of the last major building renovation was 1987 for all properties in the 

dataset.   

3.3 Model Components 

Hedonic price modelling is the standard technique for controlling for building variables 

and for identifying the price determinants of building and location-specific characteristics 

(Reichardt et al, 2012).  According to the hedonic model, the value of green buildings is 

determined as a function of various social, economic and environmental product features 

(Rahman, 2014).   This method is the most common amongst the studies specific to green 

building premia (Dermisi, 2013; Eicholtz et al, 2010; Fuerst & McAllister, 2009; Fuerst & 

McAllister, 2011; Ng, 2013; Reichardt et al, 2012; Rahman, 2014; Roy, 2011).   

 

Ordinary least squares (OLS) regression is often applied to the hedonic price model, which 

provides coefficients that act as indicators of the effect of certain (green) attributes on 

building value.  As such, hedonic regression was used to assess the existence of a green 

premium in Toronto’s commericial office building market.   

 
The hedonic model consists of a log-linear equation that considers a variety of building 

attributes and the extent to which they influence the rent or capital value of a particular 

building.  The log-linear version of equation was used in this study as it allows for the 

interpretation of the regression coefficients in terms of average percentage premia (Dunse 
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& Colin, 1998; Fuerst & McAllister, 2011).   The quintessiential log-linear hedonic rent 

equation is: 

 

ln(𝑅𝑖) =  𝛼𝑖 + 𝛽(𝑋𝑖) + 𝜙2(𝑍𝑖) + 𝜀𝑖 

 

 where the dependent variable 𝑅𝑖 is the natural log of average rent value ($/ft2).   

This term can be substituted for sales price or capital value ($/ft2).  Xi is a vector of the 

natural log of the explanatory locational and physical characteristics, such as building 

quality (i.e. office class) and total office area.  The coefficients 𝛽 and 𝜙 are vectors of the 

parameter to be estimated.     𝑍𝑖  is a vector of the time-dependent variables; this vector was 

omitted from the final model given that a time-series analysis was not conducted.  The term 

𝜀𝑖 represents the random error and stochastic disurbance term that is expected to be 

normally distributed with a mean of zero and a variance of 𝜎𝑒
2.   

 

Based on the literature (Section 2.5), six standard attributes were included to account for 

the variation in net rents and capital values.  These variables are part of the Xi vector term 

and are summarized in Table 3-1 (page 28). 

 

To analyze the association between environmental certification and rents and capital 

values, a dummy variable for 𝐶𝐸𝑅𝑇𝑖 was created.  In statistics, a dummy variable is one that 

takes the value 0 or 1 to indicate the absence or presence of some categorical effect.  In this 

case, 𝐶𝐸𝑅𝑇𝑖  indicates whether or not a building is certified (𝐶𝐸𝑅𝑇𝑖 = 1 if certified, 

𝐶𝐸𝑅𝑇𝑖 = 0 if not certified, respectively).  The use of a dummy variable for environmental 

certification is consistent across hedonic models in the literature (Eichholtz et al, 2010; 

Fuerst & McAllister, 2009; Miller et al, 2008; Roy, 2011).   
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Table 3-1: Summary of input variables for the hedonic regression model. 

 Measure Definition 

Environmental certification  

Categorical, 

dummy 

variable 

Indicates LEED or BOMA BESt 

certification for a building (i.e. Is 

the building LEED or BOMA BESt?  

If yes = 1)  

(Environmental) 

Certification 

level 

LEED 

Certified or 

BOMA BESt 

Level 1  

Numerical, 

weighted 

Indicates the level of LEED or 

BOMA BESt certification (i.e. If the 

building is LEED-Certified, the 

weighted value is 1 of 4 levels to 

produce a coefficient of 0.25).  

Refer to Table 3-2. 

Silver or Level 

2 

Gold or Level 

3 

Platinum or 

Level 4 

Net rent or capital value Numerical Net rent or capital value ($/ft2)  

Office class 

Office Class A 
Categorical 

variable 

Measures the level of building 

quality as a function of 3 classes: 

A, B or C. 

Office Class B 

Office Class 

Number of stories Numerical 
The number of stories of the 

building 

Total office area Numerical Total office area (ft2) 

Year of the last major building 

renovation 
Numerical 

Indicates the time of the most 

recent major building renovation  

Vacancy rate Numerical 

The percentage of the building 

available for lease, expressed as a 

percentage of the total leasable 

area 

 

Next, a certification level variable was created to distinguish between different certification 

levels among BOMA BESt and LEED systems.  In essence, the level variable weighted each 

environmentally certified building according to the level of certification it had achieved 

(LEED Certified/Silver/Gold/Platinum or BOMA BESt Level 1/2/3/4).  For example, a 

LEED-Certified building (40-49 points) is weighted as a Level 1 out of 4, or with the 

proportional coefficient of 0.25 (Table 3-2). 
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Table 3-2: Coding for the level of environmental certification for different buildings. 

LEED certification 

level 

Range of points 

available per 

category 

Proportional 

coefficient 

Certified 40 to 49 0.25 

Silver 50 to 59 0.50 

Gold 60 to 79 0.75 

Platinum 80 to 100 1.00 

 

BOMA BESt 

certification level 

Percentage of 

practices achieved 

on the full BOMA 

BESt Assessment 

Proportional 

coefficient 

Level 1 <70% 0.25 

Level 2 70 to 79% 0.50 

Level 3 80 to 89% 0.75 

Level 4 >90% 1.00 

 

Using these two variables, certification and certification level, and in incorporating the 

other six variables in  Table 3-1, the modified hedonic rent equation that for the model was: 

 

ln(𝑅𝑖) =  𝛽0 + 𝛽1 ln(𝑁𝑖) + 𝛽2 ln(𝑌𝑅𝑖) + 𝛽3(𝑉𝑖) + 𝛽4 ln(𝑇𝑂𝐴𝑖) + 𝛽5(𝐿𝐸𝑉𝐸𝐿𝑖 ∗ 𝐶𝐸𝑅𝑇𝑖)

+ 𝛽6(𝑂𝐶𝑖) + 𝜀𝑖 

 

 where the dependent variable 𝑅𝑖 is the natural log of average net rent ($/ft2).    𝑁𝑖 is 

the number of building stories.  The amount of time since the year of the major last building 

renovation is defined as 𝑌𝑅𝑖; this variable was applied instead of true building age in order 

to reflect environmental retrofits and resultant certification associated with many recent 

building renovations among observations in the dataset (Liouri, 2015).  𝑇𝑂𝐴𝑖 is the total 

office area and the vacancy rate is 𝑉𝑖.   Note that the vacancy rate, which is a numerical 

value, was not modelled in logarithmic form given that observations might have vacancy 

rates valued at zero.  The two qualitative variables, 𝐶𝐸𝑅𝑇𝑖 and 𝑂𝐶𝑖, are  categorical and 

each was coded separately.  As mentioned previously, 𝐶𝐸𝑅𝑇𝑖 is the dichotomous dummy 

variable referring to LEED or BOMA BESt certification, and the level of certification is 
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denoted by the proportional coefficient LEVELi (see Table 3-2).  Lastly, 𝑂𝐶𝑖 is the building 

quality variable that accounts for office class (A/B/C).   

 

Using the modified hedonic rent equation, ordinary least squares (OLS) regression was  

applied to develop a model that was best able to account for the variance in net rental 

rates.  In this model, positive correlation coefficients between environmental certification 

(𝐿𝐸𝑉𝐸𝐿𝑖 ∗ 𝐶𝐸𝑅𝑇𝑖) and net rent (𝑅𝑖) would suggest that a “green premium” exists in 

Toronto’s commercial office building rental market.   

 

Capital value ($/ft2) was modelled using the same coding and hedonic regression format as 

for the rental rates (Liouri, 2015).  In this case, the only modification to the hedonic rental 

equation is to the dependent variable, wherein average rent value (𝑅𝑖) is replaced by 

average capital value (𝐶𝑉𝑖).  The modified hedonic equation for capital value is shown 

below: 

 

ln(𝐶𝑉𝑖) =  𝛽0 + 𝛽1 ln(𝑁𝑖) + 𝛽2 ln(𝑌𝑅𝑖) + 𝛽3(𝑉𝑖) + 𝛽4 ln(𝑇𝑂𝐴𝑖) + 𝛽5(𝐿𝐸𝑉𝐸𝐿𝑖 ∗ 𝐶𝐸𝑅𝑇𝑖)

+  𝛽6(𝑂𝐶𝑖) + 𝜀𝑖 

 

Three hedonic regression models were run in STATA software to examine the existence 

and nature of the relationship between environmental certification and net rent and capital 

values.   Two regressions were applied for rental rates: one model to integrate December 

2014 rates and another for the 12-quarter average values.  For capital values, hedonic 

modelling was run only on the 12-quarter dataset given absences in the December 2014 

data.     

3.3.1 Additional Model Modifications and Considerations 

Based on IPD’s primary analysis, it was determined that the hedonic equations required 

modification to include the certification dummy variable as a standalone term.  This was to 

reflect the fact that when coded as a product with certification level (𝐿𝐸𝑉𝐸𝐿𝑖 ∗ 𝐶𝐸𝑅𝑇𝑖), 

there were not enough samples for individual level bundles and interpretations could not 
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be drawn from the output.  Thus, the final equations included a separate term for 

certification (𝐶𝐸𝑅𝑇𝑖) and certification level (𝐿𝐸𝑉𝐸𝐿𝑖 ∗ 𝐶𝐸𝑅𝑇𝑖).    

 

In addition to modifying the term for certification level, the specific LEED level for the four 

LEED properties was not included in IPD’s database.  As a result, analysts at IPD 

determined that the four LEED-certified properties would assume a proportional 

coefficient of 0.75, regardless of their true level (Certified/Silver/Gold/Platinum).  This 

assumption did not appear to distort the results of the models, as different coefficients 

were assigned in different model iterations, from 0.25 through 0.95, and no statistically 

significant changes to the outputs were observed.   Separate BOMA BESt levels, however, 

were present in the database and therefore were assigned their proper pre-designed 

proportional coefficients (refer to Table 3-2).    

 

The final modification to the original model consisted of excluding the number of building 

stories from the hedonic equation.  This was to reflect that when observations were 

compiled for regression on the December 2014 rents, only one of the properties in the set 

was defined as low-rise.  Therefore, the number of building stories was omitted to promote 

a higher level of consistency and accuracy across all analytical results.   

 

The finalized modified hedonic equations for net rent (𝑅𝑖) and capital values (𝐶𝑉𝑖) modeled 

in STATA by IPD are as follows: 

 

ln(𝑅𝑖) =  𝛽0 + +𝛽1 ln(𝑌𝑅𝑖) + 𝛽2(𝑉𝑖) + 𝛽3 ln(𝑇𝑂𝐴𝑖) + 𝛽4(𝐶𝐸𝑅𝑇𝑖) + 𝛽5(𝐿𝐸𝑉𝐸𝐿𝑖 ∗ 𝐶𝐸𝑅𝑇𝑖)

+  𝛽6(𝑂𝐶𝑖) + 𝜀𝑖 

 

ln(𝐶𝑉𝑖) =  𝛽0 + +𝛽1 ln(𝑌𝑅𝑖) + 𝛽2(𝑉𝑖) + 𝛽3 ln(𝑇𝑂𝐴𝑖) + 𝛽4(𝐶𝐸𝑅𝑇𝑖) +  𝛽5(𝐿𝐸𝑉𝐸𝐿𝑖 ∗ 𝐶𝐸𝑅𝑇𝑖)

+ 𝛽6(𝑂𝐶𝑖) + 𝜀𝑖 

 

While office class was not modified in the equations, Class C was omitted from the models.  

This was due to the fact that only one building in the dataset was graded as Class C; this 
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property was re-assigned a Class B code.  Therefore, the regression analyzed only 

properties of Classes A and B.    
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4 Analysis and Results 

The analysis and results are divided into four sections: descriptive statistics of the dataset 

(Section 4.1), regression for the rental and capital value models (4.2), interpretations of the 

results (4.3) and limitations of the correlation study (4.4). 

4.1 Descriptive Statistics of the Dataset 

In terms of market values, the average net rental rate based on December 2014 data was 

$21.2 per square foot.  The net rental value is defined as rent receivable in addition to other 

revenue receipts net of non-recoverable property management costs, ground rent and 

other irrecoverable expenditures (Liouri, 2015).  Note that at the time of the study, IPD did 

not have sufficient client data to differentiate lease structures (i.e. net or gross leases) 

among properties in the dataset.   The sum of the gross leasable area of all properties was 

slightly above 61.8 million square feet.  The average vacancy rate in December 2014 was 

6.7 percent. 

 

The average capital value of the properties in the dataset as of December 2014 was $379 

per square foot.  Market capital values of the properties are supplied to IPD from quarterly 

appraisals of each property (Liouri, 2015).  According to MSCI’s IPD Indexes and Benchmark 

Methodology Guide (2014), the value of each property is defined by the International 

Valuation Standards Committee, being “the estimated amount for which a property should 

exchange on the date of valuation between a willing seller and a willing buyer in an arm’s 

length transaction after property marketing, wherein the parties had each acted 

knowledgeably, prudently and without compulsion” (p. 54).   

 

Preliminary descriptive statistics denote subtle differences between certified and non-

certified properties (see Table 4-1 below).  Both the net rent and capital value per square 

foot were higher for BOMA BESt and LEED-certified buildings; this holds true for the 

December 2014 average as well as the 12-quarter average from December 2011 through 

December 2014.   This suggests that environmental certification was priced both in terms 

of income (rent) and growth (capital value).  Vacancy rate was also lower for certified 
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buildings.  On average, certified buildings in the dataset were slightly younger; however the 

difference is very small and thus causality caused by the age effect is avoided.   

 
Table 4-1: Descriptive statistics for the dataset. 

 Certified Properties Non-Certified Properties 

Rent per square foot 
($/ft2) 

December 
2014 

12-Quarter 
Average 

December 2014 
12-Quarter 

Average 

22.50 21.90 19.60 19.20 
 

Capital Value per 
square foot ($/ft2) 

December 
2014 

12-Quarter 
Average 

December 2014 
12-Quarter 

Average 

400.90 350.50 352.22 330.5 

 

Average Vacancy 
Rate 

December 
2014 

12-Quarter 
Average 

December 2014 
12-Quarter 

Average 

6.0% 5.6% 6.2% 6.8% 
 

Average year of 
most recent 
building renovation 

1988 1986 

 

  



 35 

4.2 Regression  

4.2.1 Rental Rates 

The December 2014 model (refer to Table 4-2) included 101 observations from the dataset.  

This regression explains approximately 36 percent in the cross-sectional variation in the 

net rents of the entire sample (R2=0.357).  

 
Table 4-2:  Summary of the STATA regression output for the December 2014 rental 
model.   

Model 
Components 

  
Source SS df MS 

Sample size 101 Model 2.979 9 0.331 
F(9, 91) 5.620 Res. 5.358 91 0.059 
Prob >F 0.000 Total 8.336 10 0.083 
R2 0.357 

 
Adjusted R2 0.294 
Root MSE 0.243 

 
Hedonic 
Model 
Terms 

Coefficient 
Std. 

Error 
t P > t 

95% Confidence 
Interval 

ln_YR -0.078 0.056 -1.380 0.170 -0.189 0.934 
V -0.006 0.003 -2.240 0.028** -0.012 -0.001 
ln_TOA 0.141 0.028 4.950 0.000** 0.084 0.197 
Cert_11 0.288 0.151 1.900 0.060* -0.013 0.588 
Level 12 0 (omitted) 

     
Level 2 -0.290 0.154 -1.880 0.063* -0.596 0.016 
Level 3 -0.243 0.147 -1.650 0.102 -0.536 0.050 
Level 4 -0.101 0.225 -0.450 0.655 -0.547 0.345 
OC_A3 0.079 0.059 1.340 0.184 -0.038 0.196 
OC_B3 0.259 0.179 1.450 0.151 -0.096 0.614 
Constant 1.471 0.419 3.510 0.001** 0.638 2.303 

 
Notes 
*Statistically significant at the 10% level. 
**Statistically significant at the 5% level. 
1Certification (Cert) naturally coded; Cert_0 omitted (not certified).   
2Certification Level 1 omitted due to collinearity.     
3OC naturally coded; OC_C omitted (Class C) given one 1 property available in dataset. 

 

The December 2014 model indicated that environmental certification was positively 

correlated with rent with statistical significance at the 10 percent level.  Properties that 

were BOMA BESt or LEED-certified, ceteris paribus, achieved rental premia of roughly 29 
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percent (Cert_1 = 0.288).  Certification levels were negatively correlated with rent, while 

office class was positively correlated; neither variable was found to have any statistically 

significant impact on net rental rates.   IPD conducted separate F-tests for the aggregate 

statistical significance of the certification level and office class variables and found there 

was no evidence to suggest that these variables had any significant contribution to the 

model (Liouri, 2015). 

 

The 12-quarter average rental model (refer to Table 4-3 on the following page) showed 

very similar results relative the December 2014 model.  The 12-quarter regression 

included all 113 observations and the hedonic model was able to account for 26 percent of 

the variation in the rents (R2=0.263).   The year since the last major building renovation 

had a statistically significant negative coefficient (P<0.10), confirming that recent 

renovations were associated with higher rents in this particular empirical snapshot.  As 

predicted, buildings with lower vacancy rates and with larger office areas commanded 

higher rents (P<0.05).    

 

The 12-quarter average results indicated that environmental certification was positively 

correlated with net rent (P<0.10), achieving a rental premium of 35 percent 

(CERT_1=0.349).  Certification level was negatively correlated with rent, while office class 

was positively correlated; again, neither variable was found to have any statistically 

significant impact on rents.  Again, F-tests for the aggregate statistical significance of the 

certification level and office class variables determined that these terms had no significant 

contribution to the model (Liouri, 2015). 
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Table 4-3: Summary of the STATA regression output for the 12-quarter average 
rental model.   

Model 
Components 

  
Source SS df MS 

Sample size 113 Model 3.384 9 0.331 
F(9, 91) 4.090 Res. 9.480 103 0.059 
Prob >F 0.000 Total 12.86 112 0.083 
R2 0.263 

 
Adjusted R2 0.199 
Root MSE 0.303 

 
Hedonic 
Model 
Terms 

Coefficient 
Std. 

Error 
t-stat P > t 

95% Confidence 
Interval 

ln_YR -0.107 0.061 -1.740 0.084* -0.229 0.015 
V -0.006 0.003 -2.460 0.015** -0.012 -0.001 
ln_TOA 0.000 0.000 3.460 0.001** 0.000 0.000 
Cert_11 0.349 0.185 1.890 0.061* -0.017 0.716 
Level 12 0 (omitted) 

     Level 2 -0.281 0.190 -1.480 0.142 -0.657 0.095 
Level 3 -0.264 0.184 -1.440 0.153 -0.628 0.100 
Level 4 -0.225 0.278 -0.810 0.420 -0.777 0.327 
OC_A3 0.046 0.069 0.670 0.507 -0.091 0.182 
OC_B3 0.258 0.221 1.170 0.247 -0.181 0.696 
Constant 3.197 0.194 16.500 0.000** 2.813 3.581 

 
Notes 
*Statistically significant at the 10% level. 
**Statistically significant at the 5% level. 
1Certification (Cert) naturally coded; Cert_0 omitted (not certified).   
2Certification Level 1 omitted due to collinearity.   
3OC naturally coded; OC_C omitted (Class C) given one 1 property available in dataset. 

 

4.2.2 Capital Value 

The analysis of the potential impact of environmental certification and certification level on 

building property value, described as the capital value per square foot ($/ft2), was 

modelled in the same format as the hedonic equation for rental rates.  As mentioned 

previously, regression was only run on the 12-quarter average of capital values due to 

incomplete observations in the dataset.  The 12-quarter average model incorporated all 

113 observations and had an R-squared value of 0.414, which was higher than both rental 

regressions.   The regression output of STATA for this model is shown in Table 4-4. 
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Table 4-4:  Summary of the STATA regression output for the 12-quarter average 
capital value model.   

Model 
Components 

  
Source SS df MS 

Sample size 113 Model 24.352 9 2.706 
F(9, 91) 8.100 Res. 34.415 103 0.334 
Prob >F 0.000 Total 58.767 112 0.525 
R2 0.414 

 
Adjusted R2 0.363 
Root MSE 0.578 

 
Hedonic 
Model 
Terms 

Coefficient 
Std. 

Error 
t-stat P > t 

95% Confidence 
Interval 

ln_YR 0.007 0.117 0.060 0.953 -0.225 0.239 
V -0.012 0.005 -2.480 0.015** -0.022 -0.002 
ln_TOA 0.234 0.065 3.620 0.000** 0.106 0.362 
Cert_11 0.748 0.357 2.090 0.039** 0.040 1.456 
Level 12 0 (omitted) 

     Level 2 -0.202 0.363 -0.560 0.579 -0.922 0.518 
Level 3 -0.163 0.350 -0.460 0.643 -0.858 0.532 
Level 4 0.044 0.534 0.080 0.934 -1.015 1.104 
OC_A3 0.212 0.133 1.600 0.113 -0.051 0.476 
OC_B3 0.727 0.423 1.720 0.089* -0.112 1.565 
Constant 2.342 0.908 2.580 0.011* 0.542 4.143 

 
Notes 
*Statistically significant at the 10% level. 
**Statistically significant at the 5% level. 
1Certification (Cert) naturally coded; Cert_0 omitted (not certified).   
2Certification Level 1 omitted due to collinearity.   
3OC naturally coded; OC_C omitted (Class C) given one 1 property available in dataset. 

 

Unlike the rental regression results, the year of the last major building renovation was 

positively correlated with capital value.  However, this coefficient was not found to be 

significant.  As expected, vacancy rate was negatively correlated with capital value while 

total office area was positively correlated (P<0.05 for both).  Again, neither office class nor 

certification level was found to have any statistically significant impact on capital value.  

The certification dummy variable was positively correlated with capital value and indicated 

the highest level of statistical significance of all regressions presented in this study 

(P<0.05).  The coefficient associated with the certification dummy variable demonstrated 
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that, ceteris paribus, green buildings could achieve a capital premia of up to 75 percent per 

square foot.  

4.3 Interpretations of the Results 

The interpretations of the results are divided according to the report’s research questions.  

Section 4.3.1 presents the interpretations regarding the impact of environmental 

certification and certification level on rent and capital values.  Section 4.3.2 discusses which 

specific office building characteristics, in addition to environmental certification and level, 

which were determined to affect rents and capital values. 

 

Overall, the regression models yielded relatively high R-squared values (R2=0.263 to 

0.414).   These values were within the range of values presented in various studies found in 

the literature (Fuerst & McAllister, 2009; Miller et al, 2008), thereby demonstrating that 

the hedonic models were able to explain a significant amount of variation in the rental and 

capital value data.   According to IPD, these R-squared values were considered to be fairly 

high relative to other internal real estate analyses (Liouri, 2015).   

4.3.1 Impact of Environmental Certification on Rental and Capital Values 

Properties that had achieved environmental certification commanded net rental rates that 

were, on average, 32 percent higher than control buildings (P<0.10).  While the rental 

premia are over 20 percent higher than general findings from other studies (Eichholtz et al, 

2010; Fuerst & McAllister, 2009), they are still less than the 51 percent premium reported 

by Miller et al (2008).  It is possible that the elevated green building rental premia found in 

this study are the product of timing, sample size and composition, and the type of lease 

contract.  With regards to timing, this study was conducted four years after other similar 

reports and perhaps the delay allowed the real estate market to mature and therefore 

reflect a more significant integration of green building practices in rental valuation (Liouri, 

2015; Roy, 2011).  The models’ inability to account for the potential impact of different 

property lease structures, such as gross or triple net leases, could have also contributed to 

the heightened premia of environmental certification.  While the rental values presented in 

this report are, according to IPD, classified as net rental rates (see page 33 for rent 
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breakdown), they are not representative of the specific lease structure.  Fuerst and 

McAllister (2009) predicted that if tenants were liable for their operational costs, as is the 

case in the structure of a net lease, they would be willing to assume higher rents for eco-

certified properties.  The authors concluded that the type of lease contract was a major 

determinant of the green buildings premia.    

 

As previously mentioned, the coefficient for environmental certification in the hedonic 

model for capital value was more statistically significant (P<0.05) than in the rental models 

(P<0.10).  This suggested that environmental certification is more closely correlated with 

capital value than with rental rates.  Furthermore, the model’s R-squared value (R2 = 0.414) 

was higher than both rental regressions, indicating that the hedonic model was better 

suited to address the impact of sustainability measures on capital value in the Toronto 

office building market.   This could be the result of the combined effect of investors’ higher 

valuation of rental income, lower perceived long-term operational and maintenance costs, 

higher occupancy rates, improved corporate image and lower risk premia associated with 

green buildings (Fuerst & McAllister, 2009; Fuerst & McAllister, 2011).  While certified 

properties were associated with a capital premia that appeared unrealistic 

(CERT_1=0.748), this was based on the capital valuation of 63 certified properties.   Fuerst 

and McAllister (2009) found similarly high premia for sales transactions of certified 

properties in their hedonic regressions.     

 

None of the models indicated any significance associated with certification level.  The 

absence of statistical significance among the F-tests for the aggregate influence of the level 

bundles provided further evidence of the absence of correlation between certification level 

and net rent and capital value.  This could have suggested that at the time of the study, the 

real estate market in Toronto had not reached the level of sophistication to reflect the 

significance of achieving higher benchmarks in stratified environmental certification 

programs, such as LEED and BOMA BESt (Liouri, 2015).  More specifically, this may have 

indicated that a property classified as BOMA BESt or LEED-certified was valued “enough” 

across rental and capital markets to be associated with coefficients of statistical 

significance, thereby rendering the certification level itself insignificant.  This finding was 
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consistent with Fuerst and McAllister’s publication (2009), wherein the authors also 

complemented their hedonic model with logistic regression to select control buildings that 

were sufficiently similar to the certified properties group, thereby increasing the 

sophistication of the model in terms of its ability to capture a more accurate rental premia.  

The study concluded that although there were rent and capital value premia associated 

with environmentally certified properties, specific certification levels did not present 

results of statistical significance.   It should be noted that in this report, the use of a more 

diverse sample of certified properties, such as the inclusion of a larger proportion of 

controls, and the assignment of varying proportional coefficients (i.e. not all LEED valued at 

0.75), might have yielded different results for the certification level variable.   

 

Although certification level was not found to be valued in the existing study area, this does 

not imply that increasingly higher levels of certification will not be more significantly 

valued in the future as real estate markets mature, specifically in terms of their capacity to 

value green building features.  This aspect is discussed in greater detail among the 

recommendations for future research (Section 5). 

4.3.2 Significant Commercial Office Building Characteristics Affecting Rental and Capital 
Values 

Without controlling for differences in the model samples, lower vacancy rates were 

associated with BOMA BESt and LEED-certified properties (refer to Table 4-1).  Across all 

regression models, vacancy rate was negatively correlated with rent and capital value with 

a high level of statistical significance (P<0.05).  These results are consistent with the 

literature and with IPD’s own investigation of its environmentally certified properties.   

 

The sign associated with the coefficients for the year since the last major building 

renovation yielded consistent results in the rental models.  Both models suggested that 

properties that have been recently renovated are correlated with higher net rents.  While 

the capital value model contradicted this finding, its coefficient was not statistically 

significant and further interpretations should not be drawn from this observation.  It 

should be noted that the average difference between the year of the major last building 
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renovation among certified and non-certified properties was only two years.   Therefore, 

while causality from the age effect was avoided, the homogeneity in the timeframe since 

the last major building renovation should not be unaccounted for and a certain amount of 

caution should be exercised in drawing further conclusions from these results.   

4.4 Limitations of the Correlation Study 

One of the most important limitations of the empirical study consisted of the process of 

performing the analysis itself. IPD’s internal indices team performed the hedonic 

regressions at their London, UK, office in order to protect the confidential nature of the 

data.  The author was unable to view the primary data and the results of different iterations 

of regression models.  Although the author worked closely with IPD throughout the 

process, the lack of complete analytical transparency presents not only a limitation, but 

also a potential threat to the validity of the results and interpretations.   

 

The study sought only to specifically correlate LEED and BOMA BESt certification and net 

rents and capital values.  It did not examine how specific building variables included in the 

statistical analysis affected the rental model on an individual level using more sophisticated 

logistic regression methods.  The study only considered buildings with existing 

environmental certification; buildings currently in pursuit of certification were omitted 

from the model.  Furthermore, the study applied primary data from an updated (2014) 

database.  A time-series analysis of the correlation between environmental certification, 

net rents, capital values and attractive building characteristics was not included in the 

analysis; only cross-sectional regression was performed using December 2014 and 12-

quarter average periods.   

 

As is evident in the literature review, the majority of other hedonic models have used 

significantly larger sample sizes, ranging from hundreds to thousands of commercial office 

properties (refer to Section 2.4.1).  With the exception of Roy’s study (2011), most 

regression models include samples with a minimum of 250 certified properties and at least 

2000 control buildings (Table 2-3).   In contrast, this sample size consisted of 63 BOMA 

BESt and LEED properties, and 50 controls.  Furthermore, properties analyzed in this study 
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are located specifically in downtown Toronto.  As a result of the restrictions on sample size 

and geographic scope, the study is limited in terms of the generalizability of the results to 

other real estate markets across Canada.   

 

The relative infancy of LEED and BOMA BESt programs was also a limitation to the nature 

of the study.  Both environmental certification programs are relatively young in terms of 

development and penetration in real estate markets (Fuerst & McAllister, 2011; Lucuik, 

2005; Rahman, 2014; Roy, 2011).  Therefore, this report provides a mere snapshot of the 

potential relationship that these certification programs have on rents and capital values.   

Future longitudinal research would provide valuable information of the costs and benefits 

of green building practices in Canada and in the context of evolving economic and political 

climates.   

 

An important aspect of the study that was not considered in the analysis is causality: the 

quality of LEED and BOMA BESt-certified properties is higher than non-certified buildings 

(Vlasveld, 2012).  For example, green buildings are generally younger, larger in size, and 

have more favourable features regarding interior and exterior design, location, transport 

and amenities (Eichholtz et al, 2010).  This study did not disseminate the impact, if any, of 

environmental certification on rents and capital values from the impact of higher building 

quality. 
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5 Recommendations for Future Research 

Based on the study limitations identified in the previous section, the author proposes three 

primary recommendations for future research regarding the nature of the relationship 

between environmental certification, certification level and commercial office building 

value (rent and capital value): expanding the study area and scope (Section 5.1), 

performing longitudinal research (5.2) and developing comprehensive stakeholder 

analyses (5.3). 

5.1 Expanding the Study Area and Scope 

To address the limited generalizability of the results, it is recommended that future 

research aim to expand the study area to include a larger portfolio of office buildings.  The 

sample should include assets with various types certification and certification levels, and 

could include both low-rise and high-rise properties.   In addition, the sample should also 

contain assets located across different urban centres in Canada, such as Vancouver and 

Calgary.  An example of a more diverse and larger sample was examined by Rahman 

(2014), which applied hedonic regression to 191 commercial properties across Montreal, 

Calgary, Toronto and Vancouver.  The expansive sample size and study area of the 

aforementioned report provide more generalizable results.  According to Roy (2011), a 

wider perspective could help to determine if a relationship exists between environmental 

certification and office rents and capital values based on market or submarket variables. 

5.2 Performing Longitudinal Research 

First, performing longitudinal research would address the relative infancy of BOMA BESt 

and LEED in Canada.  Given that BOMA BESt and LEED rating systems were introduced in 

the past decade, more time is required to allow for more certified commercial buildings to 

enter the real estate market.  As the green building movement matures and more 

properties become certified, future studies would be able to incorporate larger sample 

sizes that might be more capable of detecting a smaller effect size of environmental 

certification and certification level on office rents and capital values (Roy, 2011). 
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In addition to increasing sample size, longitudinal research could address the influence of 

evolving political and economic conditions.  For instance, different municipalities across 

Canada have or are in the process of creating policies and programs to facilitate the 

penetration of green building practices into commercial and residential development 

sectors.   An example of a relevant program consists of the City of Toronto’s Toronto Green 

Standard (TGS), which consists of a two-tier model that rewards developers for 

commitment sustainable site and building design.  According to the City, “Tier 1 is required 

for new construction in Toronto and Tier 2 is a higher, voluntary level of performance with 

a financial incentive” (2015).  In addition to providing projects with partial refunds on 

Development Charges, the TGS is complimentary to LEED development in that achieving 

one or both tiers contributes towards LEED credits.   As more urban centres publish and 

enforce similar policies and programs and as more policy research is conducted, there is 

increased potential for willingness to engage and commit to environmental certification 

systems (Fuerst & McAllister, 2011; Lucuik, 2005; Rahman, 2014).  Furthermore, 

longitudinal studies have the potential to provide stakeholders with foresight as to how 

policies and programs can influence the progression and valuation of green buildings in the 

marketplace.   

 

Lastly, this study only provided a snapshot of the impact of environmental certification and 

certification level on rent and capital values in Toronto using December 2014 and 12-

quarter average data.  Longitudinal research could provide more comprehensive time-

series analysis, thereby addressing historical trends and allowing for forecasts of the 

evolution of the green premium as a function of time.  Moreover, long-term research might 

identify issues in the absorption of green building practices in the Canadian real estate 

markets.  For example, this could extend to the absence of LCC from traditional appraisal 

and investment methods; over time, it is possible that LCC might be integrated in these 

processes to reflect the long-term savings and returns associated with green buildings.   

More specifically, the integration of LCC might be able to account for the potential impact of 

higher levels of environmental certification on rent and capital value.  The results of such 

studies could identify the appraisal methods, policies, programs, financial incentives and 

stakeholder initiatives that are linked to green buildings valuation and the growth of 
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certification systems within Canada’s urban fabric (Lucuik, 2005; Miller et al, 2008; Roy, 

2011).   

5.3 Correlating Empirical Results with Stakeholder Analyses 

As discussed in the literature review, stakeholders such as appraisers and tenants can have 

a significant impact on the valuation of green buildings in the real estate market.  More 

specifically, studies suggest that a significant percentage of office occupiers are dissatisfied 

with internal temperature and IAQ in their space, and that they would be willing to pay 

more for a sustainable, comfortable and productive work setting (Chegut et al, 2014; 

Eichholtz et al, 2010; Ellison & Sayce, 2007; Fuerst, 2009; Jantzi Sustainalytics, 2010; Kats, 

2003; Mlotek, 2013; Piperato, 2012; Roy, 2011; Warren, 2010).   

 

Performing stakeholder surveys could help determine which specific characteristics of a 

commercial office building in the study area typically affect the level of rent that can be 

charged and building capital value.  If these surveys are extended to tenants, they could 

also address if preferences of important building characteristics are consistent with the 

findings of future hedonic models for green premia evaluation.  Ideally, survey candidates 

would consist of tenant representatives who are either charged with or involved in the 

decision regarding the trade-off between threshold asking rents or appraised market value 

for the subject property and the desired office space and building characteristics.    

 

Stakeholder surveys could also be beneficial in terms of providing insights into the 

marketing strategies that could be developed to accelerate the integration of green building 

practices into commercial office building markets.  For example, in knowing that in the 

2014 market, certified buildings were priced higher in terms of capital value, developers 

might be better able to attract investors looking to acquire high-performing assets that 

align with their CSR mandates.  In addition, these approaches could assist in overcoming 

investors’ and developers’ apprehension regarding the construction cost premium 

associated with environmentally certified properties (refer to Table 2-4 on page 22).  

Landlords could also benefit from marketing strategies that target tenants with strong 

environmental sustainability initiatives and that demonstrate the advantages, specifically 
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in terms of reduced operational and maintenance costs and improved IAQ, of occupying 

space in environmentally certified properties.  Consequently, sophisticated marketing 

initiatives could promote the adoption of green leases, which are of benefit to both 

landlords and tenants.  
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6 Conclusion 

This report sought to understand how green buildings are valued in Toronto’s downtown 

commercial office building market.  Using hedonic regression, the study found that 

environmental certification had a statistically significant impact on the value of net rents 

and capital values.  More specifically, the results demonstrate that properties with 

environmental certification commanded rental rates that were, on average, 32 percent 

higher than control buildings (P<0.10).  BOMA BESt or LEED buildings were also associated 

with a premium in terms of capital value: environmentally certified buildings yielded 

returns up to 75 percent higher relative to controls (P<0.05).    

 

The regression output for capital values also indicated that this hedonic model was better 

suited to address the impact of sustainability measures on capital value in the studied 

office building market.   This could be the product of several factors, such as investors’ 

higher valuation of rental income, lower perceived long-term operational and maintenance 

costs, higher occupancy rates and a positive impact in terms of corporate image.    

 

Increasingly higher levels of environmental certification, such as LEED Platinum or BOMA 

BESt Level 4, were not found to have any effect on rents or capital values.  This was 

consistent with findings in the literature and suggested that a property classified as BOMA 

BESt or LEED-certified was valued “enough” across existing rental and capital markets to 

be associated with coefficients of statistical significance, thereby rendering the certification 

level itself insignificant.  While the findings of this study provide limited generalizability to 

real estate markets beyond Toronto and beyond the time of the analyses, they do provide 

an incentive for more sophisticated research methods in this field.    

 

It is recommended that longitudinal research, which would ultimately incorporate a more 

comprehensive sample size and composition, be performed to address how the green 

premium might be priced in other environments as a function of both location and time.    



 49 

Overall, the results demonstrate that stakeholders among Toronto’s real estate market 

value environmentally certified buildings and that the future for sustainable development 

might be bright (and green).  
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