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Disclaimer

There is significant uncertainty associated with both the incremental costs and financial 

benefits of individual LEED buildings. Costs and benefits can be greatly influenced by site -

specific factors. This results in uncertainty around the estimates of cost -effectiveness in this 

report.  The analysis in this report is designed as a screening analysis for an investment and 

cannot substitute for a detailed site -level cost -benefit study of individual projects.
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Project Overview

Á The City of Vancouver, the Vancouver Organizing Committee for the 2010 Olympic and 

Paralympic Winter Games (VANOC), Vancity, BC Hydro and Tides Foundation are interested in 

the possibility of using the 2010 Olympic and Paralympic Winter Games in Vancouver to launch 

a Green Building & Infrastructure Investment Fund as a legacy of the Games.

Á The sponsors envision a fund that would invest in and/or finance green buildings and 

infrastructure projects. 

Á A project was initiated to scope this opportunity. The goal of the scoping study is to examine 

the typical premium for green construction, potential investor returns, the best means of 

recouping investment, the magnitude of available opportunities, and challenges and 

opportunities for an investment fund. 

Á Compass Resource Management was engaged to conduct to conduct the preliminary scoping 

study. Compass was assisted in the analysis by MK Jaccard and Associates.
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Definition of Green Buildings and Infrastructure

Á Buildings are one of the largest consumers of resources on the planet.  Buildings currently 
account for about 30 -40% of energy consumption and are a significant source of pollution. 
Buildings in Canada produced about 19% of Canadaõs total GHG emissions in 2004 (including 
indirect emissions from electricity use).

Á Green buildings and infrastructure are very generally defined as developments that use fewer 
resources, produce less waste, and have superior indoor air and other qualities. 

Á For the purposes of this study, we focus on òdiscretionaryó construction practices ði.e., 
changes not required by law. The latter form part of base construction practices, against which 
the incremental cost and benefits of discretionary investments can be measured. 

Á The most common discretionary certification standard for green buildings in North America is 
the Leadership in Energy and Environmental Design (LEED) system developed by the United 
States Green Building Council, and adopted for use in Canada by the Canada Green Building 
Council.  

Á LEED is a standardized credit-based system in which individual buildings can receive varying 
levels of LEED accreditation according to building performance. LEED accreditation can be 
achieved through different combinations of measures, including energy and water efficiency, 
effective site development, sustainable materials selection, and indoor air quality.  Energy and 
water savings produce the most direct financial benefits. 

Á There are some indirect linkages to infrastructure in the LEED system, and a standard for 
neighbourhood developments is evolving, although currently there is no standard for green 
infrastructure.
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Project Methodology
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Á Step 6 used interviews and case studies to identify 

challenges and opportunities for establishing an 

investment fund. 
Challenges & 

opportunities for an 

investment fund

6



Towards a Green Investment Fund - Opportunities & Issues, February, 2007, Page 8

1. Financial Premium for Green Construction
Á Establishing the financial premium for new green buildings is difficult because:

» Developers are often reluctant to share detailed cost information

» Building costs are very sensitive to site -specific factors and to overall building design and 

characteristics.  Variation in building costs due to these factors is much greater than variation due 

to green features.

Á Based on (i) surveys of building owners and (ii) modelling of green building costs, average

reported green premium for new construction ranges from 1 - 8%, depending upon the level of 

certification. Some individual developments have reported no premium and/or savings 

associated with LEED Certification.  Some developments have reported a premium in excess of 

8% for LEED Platinum. 

Á Costs for retrofits cannot be readily generalized but retrofitting existing buildings to achieve 

comparable performance is typically more costly. 

Á Studies suggest these incremental costs can be minimized through appropriate incorporation of 

green building practices throughout the design and construction process.
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2. Performance of Green Buildings - Energy

Á Although LEED provides credit for many types of performance improvements, 

energy and water savings provide the most direct financial benefits. 

Á Energy efficiency of LEED buildings is significantly better than standard 

construction practice in Lower Mainland, resulting in financial savings.

» Based on existing LEED buildings in British Columbia, Canada, and the United States, we 

assessed cost savings resulting from improved energy efficiency due to LEED.

» We found that on average, LEED buildings save energy compared to normal building 

practices.  Compared to MNEC-B, we found the following energy cost savings:

Á LEED Certified: 24%

Á LEED Silver: 33%

Á LEED Gold: 47%

Á LEED Platinum: 60%

Á Some LEED buildings also incorporate on-site green power production, which can 

sometimes save additional energy costs (but often with additional capital costs).  

Only one existing building in Canada incorporates such features: the Green 

Operations building in White Rock, BC, which generates 5% of building electricity 

requirements using solar photovoltaic cells.  Incorporation of on -site renewable 

energy generation is much more prevalent in the US.

Á LEED buildings receive credits for purchasing at least 50% of total electricity 

requirements from green sources, which imposes an ongoing cost on building 

owners that will offset some of the savings generated in other categories. About 

half of LEED buildings in Canada and BC purchase at least 50% of total power 

from green power sources.  BC Hydro green power costs an additional 

$0.02/kWh.
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2. Performance of Green Buildings - Water

Á The LEED system awards points for both indoor and outdoor water conservation.

Á On average, LEED buildings in British Columbia and Canada have reduced indoor

water consumption by almost 30% compared to normal practice.

Á On average, LEED buildings in British Columbia and Canada have reduced outdoor

potable water consumption by 50 - 90% compared to normal practice.

Á Buildings in Vancouver are charged a bulk potable water rate of $0.56/m 3, while 

buildings in Whistler can opt to be charged a bulk potable water rate of $0.27/ 

m3, so savings can be substantial for a large building.
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3. Potential Investor Returns

Á We conducted a cash flow analysis to calculate representative long -term internal 

rates of return (IRR) and payback associated with different levels of LEED 

certification.  

» The rate of return on green buildings is higher in Whistler than Vancouver, because of 

higher natural gas prices, and a colder climate.

» The rate of return for LEED Certified buildings is high.  In both Vancouver and Whistler, 

LEED Certified buildings appear to be a profitable investment, with a 15 -year rate of return 

above 35%.  However, this must also be considered against perceived risks and alternative 

investment opportunities. 

» The rate of return for LEED Silver, Gold, and Platinum buildings is much lower.  The 15 -year 

rate of return on LEED Silver buildings in Vancouver is 18%, while in Whistler it is 29%.  For 

LEED Gold buildings, the 15-year rate of return ranges from 11% in Vancouver to 19% in 

Whistler.  For LEED Platinum, the 15-year rate of return ranges from 2% in Vancouver to 8% 

in Whistler.
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4. Mechanisms for Recouping Investments

Á Although returns seem reasonable, these returns do not necessarily translate 

immediately into higher asset value.  There is considerable evidence the market 

routinely passes up seemingly profitable investments in energy efficiency 

because of risk, capital constraints, agency problems, and information problems.

Á As a result, it is often difficult for green developers to justify and capture a 

green premium through the sales value for their buildings. Even when a 

developer has achieved a sales premium, it is often not clear whether the 

premium was due to green features or other factors such as location. 

Á With ongoing ownership a long-term investor is more likely to recoup the 

premium through lower operating costs and/or higher rents from occupants. 

While green buildings may not attract a large sales premium initially, there is 

some evidence they can attract higher rents and lower vacancy rates.

Á There are also other innovative mechanisms to recover the premium for green 

construction.  These include:

» Green performance contracting 

» Green lending

» Green leases and lease purchase agreements for equipment

» Establishing utilities to own and operate equipment / services

Á All of these mechanisms involve isolating and transferring some of the costs from 

developers and/or ultimate owners) and then recovering them through ongoing 

mortgage, lease, or utility payments. 

Typical 

performance

of green 

construction

Potential investor

returns

Possible mechanisms

for recouping investments

Magnitude of

opportunities

Typical 

premium

for green 

construction

Challenges & 

opportunities for an 

investment fund



Towards a Green Investment Fund - Opportunities & Issues, February, 2007, Page 13

5. Magnitude of Investment Opportunities

Á Residential sector:

» On average, about 5 million m 2 of residential floor space is developed each year in British 

Columbia; about 1 million m 2 of that is apartment buildings.

» The residential ownership rate is about 66% in British Columbia.  Ownership in rural areas 

(76%) is higher than in urban areas (61%).

» The Canada Mortgage and Housing Corporation (CMHC) provides federal housing 

assistance to about 5% of Canadaõs total housing stock, either directly or through 

partnerships with provinces through an annual investment of about $2 billion.

Á Commercial and institutional sector:

» Most commercial/institutional floor space is either offices or in the health care sector.

» The commercial/institutional sector is growing in floor space by almost 3% per year on 

average (equivalent to over 2 million m 2 per year).

» On average, about $2 billion in building permits is issued in the BC commercial and 

institutional sector every year. 
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6. Challenges & Opportunities for a Fund

Investor Demand
» Socially responsible investors are defined as those who integrate social 

and environmental considerations in their investment decisions. The 
Social Investment Organization estimates that there is $65.46 billion in 
assets in Canada managed according to social responsibility guidelines as 
of June 30, 2004.  

» Real estate is an important asset class to include in a well -diversified 
investment portfolio.  According to data tracked by the Washington -
based trade group The Social Investment Forum, there is an estimated 
US$2.3 trillion in socially responsible investments in the U.S. If socially 
responsible investors in the U.S. allocated just 10% of their money 
toward real -estate companies, they would own two -thirds of the total 
capitalization of U.S. Real Estate Investment Trusts (REITs), according to 
Gary Pivo of the University of Arizona. 

» There are some publicly traded real estate investment companies and 
trusts that are committed to corporate social responsibility and 
sustainable development. Several are listed in the Dow Jones 
Sustainability World Index and similar indices. So far, so-called 
òresponsible property investingó has gained more traction abroad, 
particularly in Europe.  However, several green building funds have 
recently been established in the U.S., most notably the recently 
announced Hines Calpers Green Investment Fund.  No similar funds 
currently exist in Canada. 

» Besides investors with an explicit interest in social or environmental 
considerations, green property investments of the type identified here 
could also appeal to conventional investors with longer investment time 
horizons (e.g., pension funds).
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6. Challenges & Opportunities for a Fund

The Need for Capital 
» Green developers contacted for this study indicated that access to capital 

has not been a major constraint for their projects to date.  

» A fund would need to compete with conventional sources of financing for 
projects with no or limited construction premiums.  

» However, green development is still a small (but growing) portion of total 
development activity in North America. 

Fund Focus
» The research demonstrates that the most likely ways for investors to 

recoup their investment is through long -term ownership of green buildings 
(e.g., office, retail, rental housing and/or social housing) or specific assets 
within a green development (e.g., equipment or utility infrastructure).  

» Ownership would permit investors to recoup their investment directly 
through lower operating costs, higher lease rates, lower vacancy levels 
and/or ongoing lease or utility payments.

» The lack of existing green properties that could be acquired suggests a 
fund would need to be involved in the development of new buildings.  

» A fund could also invest a portion of its assets in green lending (I.e., debt 
financing).  While this offers an opportunity for diversification, green 
lending is unlikely to attract above -market rates of return and a large 
focus on green lending would likely not be sufficient to justify the 
overheads associated with a new investment fund.  
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6. Challenges & Opportunities for a Fund

Implementation Issues
» A fund would need a minimum size and level of diversification (geographic 

and project type) to absorb set -up and ongoing administrative costs, and to 
mitigate investment risks.  

» A minimum capitalization of $100 million is likely required. There is 
already competition within the U.S. but there may be a role for a fund 
with a Canadian focus. 

» Given minimum size requirements for a fund, a large anchor investor will 
be required. The fund should initially focus on institutional investors. 

» Given the limited number of existing green buildings, a partnership with a 
developer is likely required (as illustrated in the Hines / Calpers 
partnership).  

» A partnership with an existing international or U.S. -based fund could be 
useful in establishing a Canadian fund. 

» A partnership with a large renter of retail or office space and with a 
corporate commitment to lease green premises could provide significant 
stability and credibility for a fund. 

» Government could play a role in establishing a fund either as an investor or 
through tax credits and guarantees to encourage investment. 

» Given the current real estate cycle, now may not be the time to be 
developing new properties but there is considerable work to do in order to 
get commitments from investors and develop investment criteria and 
opportunities prior to the next development upswing. 

» There are few remaining opportunities to leverage investments for the 
2010 Olympics to help in establishing a new fund.
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Outline

The following materials provides more detailed research results and analysis related to:

» Definitions of green buildings and infrastructure

» Incremental costs of green buildings and infrastructure

» Value proposition of green buildings and infrastructure and mechanisms for investors to recoup value

» Investor interest in green buildings and infrastructure

» Examples of other funds
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What are Green Buildings and Infrastructure?

Á Buildings are one of the largest consumers of resources on the planet.  Buildings currently account for about 30 -

40% of energy consumption and are a significant source of pollution. Buildings in Canada produced about 19% of 

Canadaõs total GHG emissions in 2004 (including indirect emissions from electricity use).

Á There is no universal or objective definition of green buildings or infrastructure. In general, these are buildings 

and infrastructure that use resource efficiently, produce no or limited waste, and have superior indoor air and 

other qualities. 

Á In this study, we focus on òdiscretionaryó construction practices ði.e., changes not required by law. The latter 

form part of base construction practices, against which the incremental cost and benefits of discretionary 

investments can be measured. 

Á For the purposes of this investment analysis, we rely on the Leadership in Energy and Environmental Design 

(LEED®) Green Building Rating System, the leading North American certification system for green buildings in 

North America, developed by the US Green Building Council (USGBC) and adapted by the Canada Green Building 

Council (CaGBC) (http://www.cagbc.org/cagbc_profile/about_us.php)

Á There is no comparable rating system for òinfrastructureó beyond individual buildings (e.g., broader water, 

wastewater, and energy supply systems).  There are indirect linkages between LEED and community 

infrastructure.  For example, LEED currently gives credit for (1) access to transit, (2) bicycle facilities, (3) high 

density, (4) AFV refuelling stations, (5) stormwater management. CaGBCis exploring how to deal with 

interconnection to neighbourhood energy systems. 

Á USGBC and CGBC are developing a LEED standard for Neighbgourhood Developments.  The new rating system 

would include credits for infrastructure efficiency (e.g., street lights, lift stations, traffic lights) and òon-siteó 

energy, water re -use, and wastewater treatment systems. 
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What is the Cost of Green Buildings?

Á Establishing the incremental cost of building green is not straightforward.  Building costs are 

very sensitive to site -specific factors and to overall building design and characteristics.  

Á Variation in building costs due to these factors is much greater than variation in building costs 

resulting from the degree of incorporation of green features. [1]

Á As a result, it is not possible to directly estimate the incremental cost of building green by 

comparing between two buildings with differing levels of green features.  Even for buildings of 

similar design located in similar locations, factors other than green features tend to be most 

important in determining cost.  

Á Further complicating matters, building developers are generally reluctant to share detailed cost 

information.  

[1] For example, in a recent Natural Resources Canada survey of incremental costs for over 100 green 

buildings, no statistical relationship was found between building energy performance and incremental 

cost.  In a recent study by Davis Langdon, the incremental cost resulting from general site and design 

factors far outweighed the incremental cost from incorporation of LEED attributes. 
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The Cost of Green ðContõd

Á Most studies attempt to determine the incremental cost of green buildings in one of two ways:

1. Surveys of building designers, developers, or owners. Several studies (see following 
slide) have conducted surveys of building developers to identify the incremental cost of 
incorporating green features or meeting different levels of LEED.  These studies are based 
on a hypothetical question (i.e., òHow much less would this building have cost if it had not 
incorporated green features?ó) and so results should be treated with caution, since 
hypothetical survey questions often produce biased or inaccurate results.

2. Bottom -up modelling estimates of green building cost. Several studies (see following 
slide) have attempted to determine the incremental cost of incorporating green features 
or meeting different levels of LEED by estimating the incremental cost of each green 
building feature in a detailed building model.  With sufficient detail, such models can 
produce accurate estimates of true building costs, but there can be problems in translating 
modelling results from a limited number of buildings into generalized conclusions.

Á There is a wide range of estimates of the incremental cost of building green, with several 
studies showing very low (and even negative) incremental costs and others showing much higher 
incremental costs.  The studies show that costs are sensitive to the building region as well as 
the building type. However, this report does not account for these factors in developing 
incremental costs because of insufficient data to produce detailed estimates for costs in 
specific jurisdictions or for very specific building types.
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The Cost of Green ðContõd

Surveys

1. Natural Resources Canada conducted a survey of over 100 building developers in Canada to determine the 

capital costs of buildings at least 25 percent more energy efficient than Canadaõs Model National Energy Code 

for Buildings (MNEC-B).  

2. A recent report (2003) by Greg Kats of Capital E entitled òThe Costs and Financial Benefits of Green Buildingsó 

used a survey of 33 developers and builders with recent experience in building LEED certified buildings to 

estimate a cost premium for green buildings. 

3. Another recent report (2003) entitled òManaging the Costs of Green Buildingsó by KEMA Xenergy used a survey 

of green building consultants to estimate incremental costs of building green. 

4. Adam Berman of Tilden Engineering surveyed 6 building developers to estimate the cost of building green in the 

2001 report òGreen Buildings: Sustainable Profits from Sustainable Developmentó.

Bottom -up studies

5. The City of Seattle conducted a detailed cost -benefit analysis of achieving LEED silver for two municipal 

buildings and reported the results in the 2003 report òAchieving LEED Silver: Preliminary Cost-benefit Analysis 

for Two City of Seattle Buildingsó by SBW Consulting.  

6. In 2004, the Davis Langdon report òCosting Green: A Comprehensive Cost Database and Budgeting Methodologyó 

estimated the incremental cost of achieving different levels of LEED for a university laboratory in several 

regions using a building modelling approach. 

7. Also in 2004, Steven Winters Associates produced detailed cost estimates for achieving different levels of LEED 

for two types of government buildings located in Washington, D.C.
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The Cost of Green ðContõd

Incremental cost of 

building green, results 

from recent studies
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The Cost of Green ðContõd

Á This figure shows the incremental 

cost of achieving different levels 

of LEED certification based on 

calculations from reports shown 

above.

Á The values shown are simple 

averages from studies 2,3,5,6, 

and 7 listed above. Studies 1 and 

4 were not directly applicable or 

of poor quality and therefore 

were not included in deriving 

these estimates.  

Á There is insufficient information 

available to reliably calculate the 

uncertainty around the central 

estimates shown, but rough 

calculations show that costs are 

likely uncertain by about 2% in 

each direction.

Average incremental cost of building 

green from surveys and modelling studies

Note: Premiums are typically before financial incentives and any 

transfer of capital to a third party (e.g., a utility that recovers 

incremental capital in the form of an ongoing rate).
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The Cost of Green ðContõd

Á Although the incremental costs of building green remain highly uncertain, building developers 

and consultants have identified several strategies for minimizing costs: [1]

» Incorporate green building/LEED requirements in building RFPs and contracts. 

» Invest additional money in the design phase to produce significant savings in the construction phase.

» Make the decision as early as possible to build green/LEED.  Buildings that report higher incremental costs 

often decided to incorporate green features part way through the design or construction.

» Involve contractors (including mechanical and electrical contractors) in the design phase.

Á Buildings that follow these recommendations are likely to achieve costs in the lower end of the 

ranges identified above.

Á Costs are likely to decrease somewhat as developers/contractors/builders with experience in 

green building technologies and techniques increase.  A fund in Canada would potentially be 

able to help induce this type of cost reduction.

[1] KEMA Xenergy, 2003, òManaging the Costs of Green Buildingsó.
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The Cost of Green ðContõd

Á Some data limitations:

» Databases of green projects with financial data is small and residential projects are under -represented.

» There are relatively few completed platinum projects internationally, and none in Canada.

» Databases include older projects.  Some cost reductions have been achieved over time with design and 

construction experience. In addition, regulations may have changed such that some costs are now part of 

base construction costs (I.e., required in all construction). 

» Cost premium for green projects is also greatly influenced by site -specific factors and benefits also vary 

regionally due to differences in energy and water prices.  

Á The cost analysis is designed as a high level screening to assess the opportunities for a possible 

investment fund. This analysis cannot substitute for a more rigorous site -level cost -benefit 

analysis of individual projects.
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What is the Value Proposition?

Á Green buildings often cost less to operate and maintain.

Á In the case of rental / lease properties, green buildings may be quicker to secure tenants, 

command higher rents, and enjoy lower tenant turnover due to higher occupant comfort and 

social marketing benefits (e.g., businesses with environmental commitments). 

Á Green buildings may attract grants, subsidies and other inducements to do with environmental 

stewardship, increasing energy efficiency and lessening greenhouse gas emissions.

Á However, these benefits do not always translate into higher asset market value.  Recouping the 

premium associated with green features typically requires ongoing ownership of the property 

and/or other innovative financial mechanisms (see below). 
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What are the Quantifiable Financial Benefits?

Á The LEED framework awards points for buildings that achieve improvements in six categories: 

site sustainability, water efficiency, energy and atmosphere, materials and resources, indoor 

environmental quality, and innovation and design.  

Á In determining financial benefits of green buildings that could generate a return on investment, 

we focus on financial savings in energy and water expenditures.  Savings could result from 

improvements in other categories (for example, there is evidence that LEED buildings have 

higher occupancy and command higher rents than other buildings) but we do not focus on these 

in this illustrative financial analysis because they are more difficult to quantify and more 

difficult to capture by a third party, except in the case where the developer remains the 

building owner and can capture increased rental income as a result of these features (if any 

exists).



Towards a Green Investment Fund - Opportunities & Issues, February, 2007, Page 29

Financial Benefits - Energy 

Energy Savings

Á All LEED buildings in Canada must be at least 25% more energy efficient than the Model National 

Energy Code for Buildings (LEED Canada NC 1.0 Energy and Atmosphere Prerequisite 2).  

Á Additional LEED credits are awarded for buildings that exceed this prerequisite according to the 

table below (note that additional LEED credits are based on energy cost, not energy savings).  

Á Financial savings can be calculated easily for buildings achieving different LEED ratings for 

energy performance, since awarded credits are based on energy costs.  

Á The financial analysis uses a recent natural gas commodity price forecast from Sproule 

Associates Limited.  The natural gas delivery charge for Vancouver and Whistler as well as the 

electricity price forecast were developed internally for this study. 

LEED 
Points 

Cost reduction 
compared to 

MNEC-B 

Cost reduction 
compared to 

ASHRAE 90.1-1999 
1 24% 15% 
2 29% 20% 
3 33% 25% 
4 38% 30% 
5 42% 35% 
6 47% 40% 
7 51% 45% 
8 55% 50% 
9 60% 55% 
10 64% 60% 

LEED credit system for 

optimized building energy 

performance (LEED Canada NC 

1.0 EA Credit 1)
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Financial Benefits - Energy 

Á Using data from 24 existing LEED buildings in Canada (including 12 in British Columbia) and 74 existing LEED 
buildings in the US, we calculated the average number of LEED points that are awarded for optimized energy 
performance. [1]

Á As shown in the following figure, LEED buildings in British Columbia generally have worse energy efficiency than 
buildings in other parts of Canada, as a result of higher amounts of glazing in buildings in BC and because the 
warmer climate limits opportunities for cost -effective energy efficiency measures.  

Á LEED buildings in BC on average obtain only about 10% of their total points through optimized energy efficiency, 
while those in the rest of Canada achieve about 16% of their total points through energy efficiency.  Because of 
the small number of existing LEED buildings in Canada to date, and because the LEED framework does not 
specify particular energy efficiency (beyond the prerequisite), there is uncertainty around the likely energy 
efficiency of new LEED buildings built in British Columbia.  

Á The analysis reported here shows results using both the Canada average and BC average rating to estimate likely 
energy savings for LEED building in Vancouver and Whistler.  Canada average LEED Certified buildings reduce 
energy costs by 32.0% compared to MNEC-B, with comparable reductions of 36.4% for LEED Silver, and 49.7% for 
LEED Gold.  BC average LEED Certified buildings reduce energy costs by 24.0% compared to MNEC-B, with 
comparable reductions of 33.2% for LEED Silver, and 46.5% for LEED Gold.  

Á Since no LEED Platinum buildings have been built in Canada (several are in development), we used US data, 
which shows that LEED Platinum buildings reduce energy consumption by 61.2% compared to MNEC-B.

[1] Data for the 24 LEED buildings in Canada was gathered from the Canadian Green Building Council, the US Department of Energy 
High Performance Buildings Database, and the US Green Building Council.  Data for 61 LEED buildings in the US was gathered and 
synthesized by Davis Langdon in the 2003 report òCosting Green: A Comprehensive Cost Database and Budgeting Methodologyó.  Data 
for 13 LEED Platinum buildings in the US was compiled by Rob Bennett of the City of Vancouver.
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Financial Benefits - Energy 

Average LEED credits awarded for optimized energy 

performance (LEED EA Credit 1)


