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INTRODUCTION
In 2010, Globe Foundation identified energy management and energy-efficiency as a $1.2
billion dollar industry sector in British Columbia.1 Green buildings were estimated to contribute
an additional $1.5 billion to BC’s economy.2
Growth of these sectors will, in part, be driven by municipalities, such as the City of Vancouver,
with adoption of targets and requirements for low-carbon and carbon neutral buildings.
Achieving low-carbon and net zero buildings will require new development strategies and
innovative financing.
To prepare for these new market opportunities, Carbon Talks has partnered with Vancity to
explore innovative models in financing low-carbon buildings. On May 18th, 2011 a small group
of thought leaders from the financial sector, along with utilities, government, real estate
developers and academia will convene to identify best practices and practical opportunities for
financing low-carbon buildings and retrofits.
This discussion guide has been compiled to help stimulate thinking and generate ideas in
preparation for this session.
The guide outlines the definitions, context and importance of low-carbon buildings and
identifies some of the barriers to financing them. The guide describes how governments,
developers and financiers are creatively addressing these barriers, with examples from North
America and Europe. It also outlines possible opportunities to advance green building finance,
and raises a number of questions about the needs and interests of both lenders and borrowers.

Scope of the paper
The building sector is fragmented and the nature of low-carbon buildings has nuances for each
sector. For the purposes of this discussion, we will focus on both new building and retrofit of
commercial and multi-unit residential buildings. Industrial, institutional buildings and singlefamily homes will not be addressed.

1

British Columbia’s Green Economy: Building a Strong Low-Carbon Future, Published by Globe Foundation, January 2010, p.12.
http://www.globe.ca/media/3887/bcge_report_feb_2010.pdf.
2

Ibid.
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BACKGROUND AND CONTEXT-SETTING
‘Green building’ is a common term now – and synonymous with a number of green rating
systems – LEED, BOMA BESt, etc. In some regions, the development of green buildings has seen
a recent surge in uptake. This is due, in large part, to the introduction of these rating systems
which have made the processes and practices clearer for parties involved in the building
industry. It has also been driven by increased environmental awareness, which most recently
has focused on the need for climate change mitigation and therefore greenhouse gas emission
reductions.
Green building, however, is a term that has a broader meaning than low-carbon building. The
former refers to a building that has a smaller environmental footprint or impact than a building
built to minimum regulatory requirements. This can include reduction of waste associated with
construction, high indoor air quality standards achieved in operations, energy-efficiency of the
heating and cooling systems, and myriad other environmental performance characteristics.
‘Low-carbon building’ refers more narrowly to buildings that achieve much higher energyefficiency operating performance than other buildings. These buildings might also have
renewable energy systems installed which further reduce or offset the greenhouse gas
emissions (or CO2 emissions) associated with the energy load.
Carbon emissions are directly connected to reducing energy utilization in building operations,
which is a specific benefit of some green building approaches. It is also one of the few benefits
of green buildings that provides a direct cost saving – which can then be translated into a
financial benefit. These benefits are most typically associated with avoided cost of utilities bills
for heating, cooling or providing power to the building. In some cases, energy-efficient building
design can also reduce the capital cost of building by enabling downsizing of HVAC systems.3
There are many benefits to green buildings4. However when a building receives a rating under
LEED or another rating system, or is referred to more generally as a ‘green building’ there is no
clear indication of the specific environmental benefits it is delivering. To focus the dialogue
regarding financing options, this discussion paper will address low-carbon buildings to provide
3

There are also efforts to evaluate the carbon footprint associated with all the manufacture and shipping of
materials used in construction of buildings, including concrete, steel, plasterboard, etc. To date, this is a relatively
new practice in Canada, and most of this lifecycle analysis is being done in Europe.

For example, there are a number of studies that indicate that there is lower absenteeism in green commercial
buildings, which can be attributed to the health benefits of improved indoor air quality. Research continues on
this particular benefit.
4
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clarity around the particular benefit that is being sought.

Why is this issue emerging now?
There has been increasing interest in climate change mitigation strategies for some time –
brought on by the Intergovernmental Panel on Climate Change report and greater public
awareness of the issue.
Buildings are a large contributor to greenhouse gas emissions. The contribution varies by
region and building. Regionally, the buildings effect will be shaped by the sources of energy
and how that energy was generated. As an example, in BC we have low-carbon intensity
electricity from our primary source of generation and supply – hydro. Alberta, by contrast, has
higher carbon intensity in electricity, as some of their electricity is generated through coal-fired
plants. Once the energy source is delivered to the building there is the question of how
efficiently that energy is used – that is determined by the design of the building, the embedded
systems and equipment and the behaviour of the buildings’ occupants.
The range of greenhouse gas emissions attributed to our building stock ranges from 40% for the
US5 (as an aggregate) to 55% of the overall GHG emissions for the City of Vancouver.6
Increasingly, we are seeing green building regulation globally. Within Canada most major urban
centres have regulations to require greener buildings. Toronto and Vancouver now require
energy performance beyond code minimums for new buildings. Some cities are also seeking
ways to encourage or require energy-efficiency upgrades to existing buildings.
In addition to setting new green building and energy performance requirements, The City of
Vancouver has established more aspirational goals of having new buildings be carbon neutral
by 2020 and reducing emissions in existing stock by 20% from 2007 emissions.

5

Emissions of Greenhouse Gases in the United States 2007 Report, Energy Information Administration Office of
Integrated Analysis and Forecasting, Washington D.C., December 2008, page 5
6
http://vancouver.ca/sustainability/building_green.htm
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DEFINITIONS
Low-Carbon Buildings
There is no common definition of a low-carbon building but for the purposes of this paper, we
will use the term to capture buildings that have a lower carbon impact than a code-compliant
building.
The degree to which a building is low-carbon will vary depending on the overall energy
efficiency of the building and the carbon intensity of the fuel source (as described above).
There will be a range from slightly better than code to carbon neutral or net zero energy at the
extreme end.

Carbon neutral 7
In general, carbon neutral building performance is achieved through a process of measuring
emissions, reducing use of carbon-based energy sources and producing the required energy
through renewable energy sources onsite or offsetting any emissions such that there is no net
carbon emitted through the operation of a building.8
There are numerous approaches to achieving carbon neutral or low-carbon buildings, but most
approaches generally focus on four key areas:
1) Location and Design - There is an emphasis on the form of the building and its siting to
ensure optimal design and the best use of solar and ‘daylighting’. There is significant
focus on the envelope of the building to reduce heat loss and undesirable heat gain. This
design work determines the energy demands of the building. The location may also
impact the ability to connect to a lower carbon intensity district energy system.
2) Operating Systems - In an integrated manner, while the form and envelope are being
designed and daylighting is being considered, there is also attention on the efficiency of
systems to deliver heat, cooling, ventilation, and domestic hot water.
3) Energy Supply - The emissions of the equipment and lighting loads need to be lowcarbon or carbon neutral. This can be achieved by delivering all or part of the energy
load through renewable energy, such as solar or biogas, etc. This energy might be
produced on site in the building or possibly offsite.

7

The section on definitions has been refined from an earlier Carbon Talks paper entitled Carbon Neutral
Buildings by 2020: A Roundtable Dialogue authored by Heather Tremain. Carbon Talks: Vancouver,
September 2010.
8 This differs from carbon neutral business management which can encompass initiatives beyond energyreductions and use of renewable energy.
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4) Conservation and Education. Tenant use of energy is critical to the overall GHG
emissions of a building. Information metering, tenant education and conservation
incentive programs are among initiatives that can be incorporated into the overall
design and development of a building.

Net Zero Energy
Net zero energy, refers to the building’s ability to generate its own energy. The Cascadia Green
Building Council has defined net zero buildings as:
100% of the project’s energy needs (including all heating, cooling and electricity) must
be supplied by on-site renewable energy on a net annual basis. Renewable energy is
defined as photovoltaic, wind turbines, water-powered micro-turbines, direct
geothermal or fuel cells powered by hydrogen generated from renewably powered
electrolysis – nuclear energy is not an acceptable option. No combustion of any kind is
allowed. 9
In other words, the total amount of energy needed for the operation of the building on an
annual basis is supplied by renewable energy on-site, with renewable energy being defined as
photovoltaic, solar thermal, wind turbines, hydro-electric power or run-of-the-river electricity,
bio-mass, geothermal, or air source heat pumps (powered by renewable electricity).

Near Net Zero and Net Zero Ready
Near Net Zero and Net Zero Ready are two other terms that have been used in the green
building sector and within the BC Ministry of Energy. The former refers to very low-carbon
buildings and the latter refers to low-carbon buildings that are designed to be ‘ready’ to
connect to renewable energy systems once they become available at a community or district
scale.

Offsets
An offset is an emission reduction credit purchased from another organization for a project that
results in fewer carbon dioxide or other greenhouse gases emitted into the atmosphere than
would have otherwise occurred. The buyer subtracts the offset, normally measured in tonnes of
CO2 equivalent (CO2e) from its own emissions. 10 There are rules and protocols which govern
what constitutes a legitimate offset and there are several businesses that have emerged to
broker offsets in BC.

9
10

Cascadia Living Building Challenge http://ilbi.org/.
http://www.toolkit.bc.ca/carbon-neutral-government
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CHALLENGES AND BARRIERS TO FINANCING
LOW-CARBON BUILDINGS
To create appropriate solutions one needs to consider the challenges that underlie the
adoption of lower carbon approaches to building, as they pertain to financing.

Upfront Capital Costs
The greatest barrier to low-carbon buildings is the adoption of appropriate technologies and
design approaches. While technologies and approaches exist that would result in lower carbon
buildings, they are not fully adopted. This is because low-carbon (and green) buildings can
require greater investment in upfront design and planning to support passive solar or other
solutions that reduce the energy load. Also, the capital costs for building materials and
technologies that support low-carbon buildings are often higher than conventional alternatives.
Recent studies of Net Zero Energy buildings by Canada Mortgage and Housing (CMHC), found
that the first 80% of energy reductions is achievable with only a modest capital cost increase of
new building. However, the remaining 15-20% energy reduction required to achieve Net Zero
drives up construction costs considerably. It is for this reason that we focus on low-carbon
buildings, rather than Carbon Neutral or Net Zero. It is within the zone of code compliant to an
80% reduction in code where significant low-carbon performance gains are possible, and
innovative financing solutions may help to facilitate the adoption of low-carbon building design
approaches and technologies.
There is an increasing sense in Europe that low-carbon buildings are most effectively achieved
on a district scale, rather than on an individual building scale, and investments are being made
in shared energy systems.11 This emphasis on district energy systems is also being advanced by
the City of Vancouver and City of North Vancouver, as well as within a number of US cities. The
City of Surrey is also considering this option. The development and maintenance of district
energy systems present a range of financing opportunities and challenges which go beyond the
scope of this paper.12

11

Interview with Ray Cole
For further information see Carbon Talks paper on Renewable Heat Energy Options published April 2011.

12
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Motivations
One of the challenges of financing low-carbon buildings is creating sufficient motivation on the
part of the decision maker. While people may view all green buildings as equal, and all decision
makers as being motivated by the same approaches, there are nuances and preferences by
sector and ownership type that require consideration.
One key barrier is a situation that has become known as the ‘split incentive’ whereby the group
that pays for the lower carbon technologies is not the beneficiary of higher energy performance
in operations. This is the case for a number of buildings – particularly for new construction of
multi-unit residential buildings for the strata market and construction and renovation of
commercial properties and rental apartment buildings. In these cases the developer has little
incentive to invest additional capital costs for systems and design that may not result in a
return on the investment through premium prices on rents, leases or property sales. Rather, it
is the homeowner or tenant who pays the utility bills who receives the benefit of the lower
operating costs.
Most commercial buildings operate under triple net leases whereby the tenant pays a base
rent, and is also charged for other building costs including real estate taxes, insurance,
maintenance, repairs, utilities and other items. In this situation, it is difficult, though not
impossible, for building owners or managers to pass on the costs of an energy efficiency
upgrade to the tenants. Not all leases are triple net; some are gross leases, which make an
allowance for operating costs within a gross per square foot cost. Gross leases are not that
common as it means that owners carry the risk for higher operating costs. Where these are in
place, energy upgrades could be financed by keeping the gross lease rate constant to ensure a
steady cash flow, which could effectively allow the owner to recapture costs of a building
upgrade over the longer term.
Another challenge of investing significant capital to support low-carbon commercial buildings is
that commercial properties are often held for short periods of time – typically 3 to 5 years.
Thus, owners are often unwilling to consider energy upgrades with long simple payback periods
(i.e. longer than two or three years), as they are concerned that the investment will not be
recouped in the sale price.
Interestingly, in the new large commercial property category larger institutional tenants are
now driving change in support of low-carbon buildings within the greater Vancouver market.13
Driven by governmental requirements for carbon neutrality for provincial agency tenants (or
property owners), and increasing corporate carbon accounting, government agencies and
bigger firms are demanding more ‘green’ space and reduced carbon impact in their real estate
holdings. This has resulted in greater energy efficiency and adoption of higher LEED standards.

13

Interview with Remco Daal, President Bentall Kennedy Canada
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Baselines, Benchmarks and Measuring Performance
Another challenge of the sector is the absence of data and baseline energy utilization
information for buildings. Without this data it is difficult to determine the appropriate and
projected energy performance of buildings and the associated carbon emissions. In existing
buildings, utility bills can be used to determine actual building energy consumption, but little
data exists to guide comparison to the energy performance of other like-buildings. However,
from an energy upgrade perspective, existing buildings can be audited and energy reduction
targets established based on its own present performance.
In new buildings, projected energy use is determined by creating a computer simulation of the
proposed building and comparing it to the simulation of the same building as if it were built to
code. The building is compared to a version of itself, not an industry standard for performance
(which does not exist). The modeling indicates expected energy performance not actual
performance. It is only after a building is in operation that energy usage can be measured.
Recent studies have indicated that actual performance varies significantly from expected
building energy performance.
There are efforts underway to change the energy requirements in building codes to base them
on outcomes. ‘Outcome based codes’, measure how well the building actually performs in
operation. This differs from the approach of current codes which assess how well the building
energy performance was designed. Outcome based codes are in the early stages of
development, but they are seriously being considered by the City of Vancouver and Seattle.
There is insufficient data to determine the typical energy use of a building as energy
performance will vary by building type and utilization. However, under a program called GREEN
UP, the Canada Green Building Council is collecting data from existing buildings.14 The program
is creating a database of building energy use that can then be used to help establish
appropriate energy use benchmarks for buildings across various sectors.
But how does insufficient data relate to green building finance? Should building financing
relate in some way to expected energy performance?
The challenge with new buildings is that the data upon which the financing decisions are made
is based on building modeling, or expected performance. Studies now show that expected
performance based on modeling can deviate significantly from actual performance. With
performance falling short of projections, this raises concerns for financiers who seek to earn a
return on their energy-performance investment through ‘payback’ in energy savings in building
operations.

14

http://www.cagbc.org/AM/Template.cfm?Section=GREEN_UP
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Paybacks for Energy Systems
Many of the energy systems and technologies used in retrofits or in new construction have long
payback periods. For example, in British Columbia photovoltaics and geo-exchange systems,
and even high performance window replacements, can have simple payback in excess of 20
years. High efficiency systems such as condensing boilers can realize simple payback in 7-12
years. These long simple payback periods are harder to justify for owners who do not plan to
own the building for the extent of the payback period. In such cases incentive programs offered
by utilities or government can help to create market interest. BC Hydro has had considerable
success with the significant incentives they provide for commercial and industrial building
lighting upgrades. These incentives can shorten simple payback to two years or less. (See also
MEC example below).

Banking and Financing Limitations
Knowledge of low-carbon building and energy efficiency technology solutions is still somewhat
limited in the finance sector. Loans are complex and, if financing is to be linked to ‘payback’
through energy savings, this requires an intermediary or knowledgeable lender to evaluate and
match projected savings of various systems and equipment to loan payments. Consideration
must be given to providing sufficient profit margin, as well as to the reliability of savings
estimates, and to the life of the equipment. Financial institutions face risk associated with
extended amortization if technology or equipment warranty or performance life is equal to or
shorter than the life of the loan. Another potential risk to financial institutions is associated
with the ability to take security on the energy-saving equipment or technologies installed. For
example, ground-source loops for a geo-exchange system or new low-emissions windows
would not be appropriate assets to use as security on a loan. In the event of borrower default
on the loan, these are not liquid assets for the financial institution to seize.
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RESPONSES OF DEVELOPERS AND FINANCIAL
INSTITUTIONS TO THE CHALLENGES
The problem of the adoption of more costly new technologies, or financing improved energy
efficiency is not a new one.
In some cases, technology providers are willing to provide financing of their own systems. This
solution is often available to owner-operated buildings including institutional and public sector
buildings, and even to some single-family homes. However, price and terms are not always
appealing to the buyer, and where ownership and occupancy are separated there are
challenges to overcome. The following are examples of how some developers, companies and
financial institutions have addressed these obstacles.

Green Loan – Public Sector
The Toronto Atmospheric Fund (TAF) is an endowed fund that was established by the City of
Toronto in 1991 with an initial gift of $23 million. The purpose of the fund is to address climate
change solutions. There are a number of programs being run by the fund, some of which are
directed at the building industry to support greater energy efficiency in new and existing
buildings. On the existing building front, the Fund provides grants for the upgrade of non-profit
buildings. This is funded from the returns on the endowed income.
In 2005, the fund worked with a large Toronto developer, Tridel, to create a loan that financed
incremental building upgrades that resulted in a 25% improvement in energy efficiency over
code. This loan was taken on by the developer and transferred to the condominium corporation
at the end of construction. To ensure acceptability, the loan payment and the savings created
by the improvements were the same, so there was no net increase in cost to the homeowners
who pay a lower utility bill but a slightly higher monthly condo fee.
In the case of the Tridel loans, funding was for energy efficiency equipment (heat recovery
units) and high performance windows. TAF funded roughly 65% of the additional incremental
cost. The loan term was 7 years and the return was the posted rate for a government 7-10 year
bond plus a modest risk premium15. Tridel has since done two additional loans through TAF.
The benefit of the loan is that it means that there is no additional capital cost to the developer
and therefore no risk that the investment won’t be paid back should the market not be willing

15

Interview with Tim Stoates, Associate Director, Mandate Related Finance, Toronto Atmospheric Fund
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to pay a green premium. Secondly, the loan addresses the issue of split incentive – in this case
the beneficiary – the homeowner - of the improved building is paying directly for that benefit
through the loan payments.
It was the wish of TAF that the fund would catalyze this type of lending and that it would
eventually be taken up by traditional lenders.
Staff at TAF also worked on another financial tool, a loan guarantee fund for condominium
developments, whereby lenders would have a portion of similar loans for investments in higher
energy-efficiency building technologies or low-carbon building development secured by the
fund. This has not been an effective strategy since there is a section of Ontario’s Condominium
Act that allows condominium boards to cancel contracts that they have not entered into
directly. This clause has deterred lenders from entering this market. 16
The failure to use the fund as a catalyst to encourage market uptake of lending to new building
projects speaks to the need for policy change to support this lending (such as the exemption of
energy efficiency measures in the Condominum clause), and effective advocacy for policy
changes.
Interestingly, where the loan fund has been successful is in encouraging more efficient building
development and upgrades. Tridel completed over a dozen projects using a similar loan model
– many of which are self-financed by the developer. The City of Toronto followed the program
and the efforts of other developers who created in-house loan programs. The City determined
that it was, in fact, possible to raise the minimum energy requirements for buildings, as the
additional capital cost was not seen to be burdensome to projects. As a result, the City now
requires buildings to exceed code by 25%. Since the code has been raised this loan program
was discontinued. Developers, however, are now returning to TAF to seek funding for
additional incremental improvements over the new standard.

Financing – Public Sector
While not offering loans, BC Hydro—a crown corporation—offers PowerSmart programs that
provide incentives for feasibility studies, project planning, and upgrade to higher energyefficiency performance. BC Hydro’s PowerSmart High Performance Building program is
available to developers of larger commercial (and industrial and institutional) buildings. Their
basic lighting program for new construction provides a modest $1000 incentive for lighting
design but fairly rich incentives if the developer then agrees to higher level energy-efficiency
performance for the lighting system. The aim of the incentive is to help overcome resistance to
energy-efficient lighting technologies such as LEDs that have a significantly higher capital cost
over halogen and other lighting technologies. For large developments (i.e. typically 50,000 ft2
16

Interview with Tim Stoates
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or more) willing to engage BC Hydro Power Smart earlier in their planning and design process,
the High Performance Building Program can include greater financial (and technical) support as
well as incentives for high performance (i.e. energy-efficient) lighting and HVAC systems.
In the past two years, BC Hydro launched a new program to incent and support the
development of district energy systems. This BC Hydro Community Energy Program provides
incentive dollars to real estate developers and to municipalities that are planning large projects
that might be a fit for district energy systems. Incentives include funding for feasibility studies
as well as funding for the actual development. The form of this financial support is incentive
dollars, not loans and the fit is for large scale developments especially those with multiple
buildings on a site that might share a centralized district energy system such as a large geoexchange loop or a district bio-energy system. The Nexterra (bio) gasification system installed
by co-developers, Vancity and Windmill, at Dockside, a mixed use community development in
downtown Victoria, is an example of the latter. This district energy system uses wood (a
renewable energy source) and is designed to operate at a very high energy-efficiency. In this
case, the district energy system was installed by the private developers and privately financed
through Vancity Capital.
The neighbourhood energy utility (NEU) at the south False Creek Olympic Village is another
example of a district energy system. However in this case the owner-operator is the City of
Vancouver. While this does not represent direct government financing for low-carbon building,
if the municipality provides the infrastructure for a low-carbon heat and power sources for
buildings, then they are enabling development of low-carbon buildings.
The City of North Vancouver established Lonsdale Energy Corp. to build district energy in that
municipality. The City of North Vancouver was the first in our region to build district energy
systems, and they require development in that area of North Vancouver to be built to be
‘district energy ready’ so that when additional supply becomes available, these buildings will
connect to the central system. To date they have not built systems that run on renewable
energy, but this is under consideration for their future district energy systems.

Green Loan – Lending Institution
The Verdant project is a 60-unit housing project at Simon Fraser University. Built with both
green and affordability goals, it has won a number of awards including the Urban Development
Awards for Innovating in Affordability and Sustainability.
The Verdant financing is similar to the green loans provided by TAF with the following
exceptions – the loan was for a discreet set of equipment, a geoexchange system, radiant heat
distribution and a solar hot water system. The loan covered equipment that would not have
been purchased without the loan arrangement being in place. (Whereas the Tridel loans paid
for incremental upgrades to materials or equipment that would have been provided but with a
poorer energy performance - for example, windows with a higher insulation value).
CARBON Talks

Financing Low-carbon Buildings Discussion Guide, May 18, 2011

14| P a g e

The Verdant loan was provided by lender Vancity Capital Corporation, rather than a public
entity. Like the TAF loan to Tridel, this loan covered 100% of the incremental capital cost. The
rate was prime plus a small risk premium; the amortization period was 25 years, with a term of
5 years. The projected overall energy savings for the building was over 50%.
One of the perceived challenges of the loan was that it was difficult to secure as the strata had
no tangible assets. However, each member of the strata took on a responsibility for the loan in
the sales agreement, thereby enabling the lender to pursue both the strata corporation and the
individual owners in the event of default of the loan. The strata corporation also had a revenue
stream from monthly strata fees - and therefore an ability to collect and pay the loan. The loan
payment was included in the initial strata budget that was established by the developer. A
comparison of strata fees was done with neighbouring properties and the Verdant’s was in the
range of other adjacent buildings.

Utility model
Pomaria is a Vancouver development project which was completed in 2007 by Qualex
Landmark. The developer chose to provide a geo-exchange heating system which has a
significant premium capital cost over conventional systems. Qualex Landmark contracted with
then Terasen Utility Services to provide utility services to the project. The geoexchange system
is owned and operated by Terasen. Homeowners pay a utility fee, which pays for the energy
and the capital costs. After 25 years the homeowners are able to purchase the system for a
nominal amount.
The approach was also designed to ensure there were no additional costs for the developer.
The costs are borne by the beneficiaries. Terasen’s return on this investment is closer to that
expected of venture capital.

Adoption of Renewable Energy
One of Mountain Equipment Coop’s new Ontario stores includes a photovoltaic array to
provide electricity to the building. An initial business case for the project indicated the payback
period for the system would be 20+ years, possibly exceeding the lifespan of the equipment.
Ontario, however, has a new feed-in tariff to encourage the adoption of renewable energy
systems and reduce the demand for new electricity. The feed-in tariff was sufficient to reduce
the payback period from twenty years to eight years, which made the investment attractive
from the owners’ perspective. (Note: feed-in tariffs are under consideration in British
Columbia).
While the payback period is still longer than many owners might find reasonable, it was
deemed acceptable to MEC. For some decision makers the fact that the payback period
exceeds the typically accepted period of 3-5 years, may be offset by the brand value of the
highly visible use of renewable energy.
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Retrofits
Retrofits are an important factor in reducing carbon emissions. In some jurisdictions, such as
the City of Vancouver, energy-efficiency standards are rising. Yet, many existing buildings
continue to operate at much lower standards. While there is a tendency to focus on new
buildings, it is estimated in Europe that over 70% of the buildings we have currently will still
exist in 2050.17 Here in the lower mainland, existing buildings still make up the greatest
opportunity for reducing greenhouse gas emissions in our built environment. Thus, there is a
need to provide financing solutions to help reduce carbon emissions through building retrofits.

PACE and On Bill Financing Programs
Property assessed clean energy programs (PACE) are a financing tool that enable local
governments to support renewable energy and energy efficiency projects on private property.
Financing is provided for energy-upgrades or renewable energy installations and the debt is
paid back via property tax payments. Some cities and states in the USA have introduced this
financing model. The emphasis to date has been to offer this model to support single family
residential energy upgrades but this type of financing can be extended to commercial, and
industrial properties.
This approach, like others noted above, works to overcome one of the biggest barriers to
energy efficiency - the upfront capital costs. It also helps to overcome the mismatch of length
of tenure and payback periods. Upgrades, with payback periods longer than anticipated
duration of property ownership, might be considered with this approach, as the loans are
attached to the property and the debt transfers to the new owner with sale of the property. As
the new owner will benefit from lower utility bills, the financial benefits of energy-efficient
building operations remain with the beneficiary. With PACE, homeowners voluntarily undertake
upgrades to their property that result in higher energy efficiencies, or select renewable energy
systems (which may be incented through a separate program.) The loan is held by the
municipality who in turn issues a bond.
In a similar financing model in Vermont and some other regions, the loan is held by a utility
provider who pays for energy-efficiency upgrades and then collects the cost of the system
upgrade from the homeowners through additional charges on their monthly utility bill. The
debt is tied to the property. In the event of sale of the home, future owners assume the
liability, as well as the improved asset.
The City of Vancouver is in the process of partnering with a financial institution to launch a pilot
program to experiment with uptake for a PACE-like financing program.
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Third Party Financing – ESCO
An energy service company (ESCO) is in the business of providing comprehensive energy
solutions for building owners and managers. The service typically includes an energy audit, as
well as design and delivery of energy savings/conservation projects. ESCOs also provide a risk
management strategy by ensuring cost savings (also called ‘performance contracting’).
The ESCO process includes an in-depth analysis building audit, design and installation of an
energy efficient upgrade including new equipment and monitoring, and maintenance of the
system to ensure energy savings during the payback period. The energy savings pay back the
capital investment over a defined period. If the project fails to provide a return on the
investment, the ESCO is contractually obligated to make up the difference. ESCOs have been
used in institutional and commercial sectors, typically targeting large projects and customers
with significant square footage of building stock or large energy loads such as heated swimming
pools and ice rinks at community centres.
ESCOs are typically large companies, such as US-based Ameresco, with a large portfolio so that
they can tolerate the risk of performance contracting. In some business models, they provide
the services and installation of equipment with little or no upfront capital cost to the customer
and collect payment from the customer over an extended period of time. Ideally energy-savings
(reduced utility bills) free up dollars to pay the ESCO for the upgrades.

CARBON Talks

Financing Low-carbon Buildings Discussion Guide, May 18, 2011

17| P a g e

LESSONS FROM OTHER JURISDICTIONS
The European Union
The European Alliance of Companies for Energy Efficiency in Buildings (EuroACE) has compiled a
report on the financial, policy and instruments used in the EU to support energy efficiency in
buildings. Most instruments are country-specific and there are over 100 different instruments
in place in the EU member countries. According to the report, grants and preferential loans are
the most prevalent successful and cost-effective instruments in reducing greenhouse gas
emissions. Other instruments include: loans, tax incentives, rebates, subsidies for materials and
equipment and carbon trading.
Within the European Union (EU), the European Investment Bank (EIB) is a key player. It is
owned by the EU and its primary objective is to fund EU’s priority objectives - European
integration and support to weaker regions. Recently the bank has increased its lending to
sustainability projects as this has become a new policy priority for the EU. It has lent EUR 2.3
billion in 2010 to energy efficiency projects, of which a large portion were for public and private
buildings.
Priority is given to financing projects that lead to at least a 20 percent reduction in energy
consumption or that generate energy savings that account for at least 50% of the total
investment cost. The EIB provides loans through local banks, often in combination with grants
from the European Commission (if the building reaches the criteria of the EU Directive on the
Energy Performance of Buildings - Directive 2002/91/EC - as well as the energy performance
requirements of the host country).
The European Bank for Reconstruction and Development, EBRD also provides financing for
building energy-efficiency. This bank is owned by 61 countries, the EU and the EIB. It was
initially founded to support the formerly communist countries of eastern Europe in
transitioning to market economies, hence it finances projects in eastern Europe and central
Asia. To promote energy efficiency in new and old buildings, the EBRD works with local banks to
provide financing. This financing is mainly in the form of a guarantee to the local bank and is
often paired with support from donors, mainly from the EU and member countries.
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Bulgaria
The European Investment Bank provides loans to energy efficiency projects in Bulgaria, paired
with grants from the Kolzoduy International Decommissioning Support Fund (“KIDS Fund”).
Private sector promoters can receive a grant of 15% of the EIB loan amount for their energy
efficiency projects. The EIB financing usually amounts to 50% of the total project cost. In
exceptional cases, it will finance up to 75% of the energy-efficiency project cost. The loans are
provided through local banks. The EIB contracts an independent energy expert (IEE) to assist
municipalities and intermediary banks in project identification, project planning and project
completion.

Germany
The bank Kreditanstalt für Wiederaufbau (KFW) is owned by the German government and has
been funding green buildings for many years. For owners of residential buildings, the KFW has
its own system for rating energy efficiency. The rating system has five levels. The house owner
has the option of receiving either a grant or a loan with a repayment bonus. The grant or the
repayment bonus is larger if the house reaches a higher level of energy efficiency. Houses that
consume 55 percent or less energy than that specified in the Energiesparverordnung (EnEV – a
German system of energy standards) are rated at the highest level, and therefor eligible for the
most support.

Britain
The British government has recently committed 3 billion pounds to the creation of a green
investment bank. The bank is to begin operations in 2012, and by 2015 will become a fullfledged bank with the ability to borrow. The bank is the result of a national study looking at
how to finance the shift to a low-carbon economy. The bank is a key player in stimulating new
investment.
The Green Investment Bank is expected to lever 1 trillion pounds of investments for clean
energy projects - providing bonds, loans and insurance products. The bank focuses on lowering
risk for investors, by encouraging movement of capital into low-carbon investments, rather
than providing capital. It will also work with government to create alignment with low-carbon
policies. The scope of the bank’s lending is beyond financing for green buildings, but it does
demonstrate some key principles that could be adopted elsewhere.
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OPPORTUNITIES
While low-carbon building financing is relatively new there are a number of opportunities to
expand and develop in this field, particularly as the demand for low-carbon buildings is
expected to increase.
One obvious opportunity is to examine and develop some of the tools that have been piloted
elsewhere – like the Green Loan for new projects that the Toronto Atmospheric Fund has
created. This product has been offered and implemented only a few times. There may be
greater opportunity to refine these loans by engaging more directly with the development
community to understand their needs and interests.
For building retrofits, there may be an opportunity to extend a PACE model or similar on-bill
financing program beyond the typical scope of the single family to strata owned buildings or
commercial properties. While this form of financing has been more commonly used for singlefamily projects, it may also be beneficial for strata projects. The obligation to re-pay the
financing would be on all strata members, and it would transfer with transfer of property
ownership. Smaller commercial property owners might also be interested in the energyupgrade financing that is transferable with the sale of their property.

Loan Guarantee Fund
There may be a need for a loan guarantee fund for lending in this sector. This was attempted
by TAF, however, other obstacles stood in the way of bringing conventional lenders into green
financing. This is one of the roles of the new GIB in Britain – to provide a backstop to
conventional lenders entering this space. In the absence of a GIB in Canada a loan loss reserve
fund may be a useful tool to support risk and innovation on the part of lenders. Vancity applies
loan loss reserves on some of their financing. In particular, their micro finance program applies
a loan loss guarantee on the portion of the loss. This is a tool used internally to enable the
credit union to accommodate higher risk financing or unsecured debt.

Carbon Offsets
Carbon offsets represent a potential opportunity. Where buildings are creating a savings
beyond what would be expected by regulation there is a net carbon emissions reduction. If the
projects meat the criteria for additionality, the greenhouse gas reductions associated with the
energy-savings (or renewable energy installation) could be captured and monetized by one of
the parties related to the project.
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In France, utility providers are allowed to capture carbon credits associated with energy-savings
created through their incentive programs. The utilities are then able to trade those carbon
credits.
Given that many of the owners of buildings may not have the wherewithal to capture and trade
credits, and that individually buildings savings would be small, it may make sense to have
carbon credits assigned (in exchange for some consideration) to the financial institution that
can aggregate credits and administer trading.
Key challenges to address are the cost of verifying and validating carbon credits associated with
energy-savings in buildings, and the ability to aggregate multiple projects (at today’s carbon
credit prices, individual buildings do not represent significant opportunity for carbon credits).
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CONCLUSIONS
There have been some interesting and early efforts at green building and low-carbon building
financing in North America. None have been fully developed or brought to scale. One of the
shortcomings is that financing seeks to measure impact in terms of direct financial benefits, and
borrowers seek a rapid or guaranteed return on investment in energy-efficiency and lowcarbon building investments. Financing alone may not be the driver or solution. Low-carbonbuilding development and retrofit requires a more widespread set of tools– including policy,
incentives and education. In turn, introduction of these tools can create the impetus for
introduction of financing solutions to support market transformation to low-carbon buildings.
The European and British examples indicate a more holistic approach to financing low-carbon
buildings with a range of tools that include incentives, and tax rebates or subsidies for
equipment that might work to entice the building owner or developer. They also support tools
like loan guarantees and first loss reserves, that encourage banks to step up.
The European approach addresses the need for encouragement or drivers for both lenders and
borrowers. Lending, without ‘enticements’, may find some early adopters and interested
parties, but it will not engage the mainstream. It begs the question – what would be needed on
either side of the equation to have lenders and owner/developers pursue financing for lowcarbon buildings?
On the lending side, there are a number of questions that need to be addressed:
What are the tools lenders can use to lend into underserved areas such as building energyupgrades, or new areas, such as renewable energy installations in buildings, where there are
risks from a series of unknowns?
How can existing financing tools be refashioned and applied to new sectors?
What lessons can financial institutions draw from lending to small businesses, or to First
Nations enterprises on reserve?
Both are new areas of lending that have required financial institutions to overcome risk
aversion and apply innovative solutions. Based on these experiences and other innovative
financing solutions, what do lending institutions to differently, and what do they need to do to
mitigate their risk in entering a new sector?
Conversely the question needs to be asked of developers and building owners:
What would inspire you to make and raise the energy efficiency standard of your building?
What incentives are necessary and what lending products would be effective?
What are your key drivers – the ease of the process for financing, or the overall value the
project you will finance?
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Understanding the drivers on the demand side is critical.
If we want to accelerate the transition to low-carbon building what are the partnerships
needed to effectively move this forward?
As we see in Europe and Britain – there is an opportunity for a more integrated response that
blends the tools of government with the private and non-profit sectors.
Financing low-carbon buildings is in its infancy in Canada and based on lessons from other
jurisdiction, partnerships are key to grow and support the larger economic shift to a lower
carbon future. The first real opportunity may be in exercising leadership to bring these various
stakeholders (developers, owners, government, financial institutions, utilities) together to
explore opportunities for alignment of interests to support the creation of scalable
opportunities.
So now, it’s your turn. What do you think?
This discussion guide is meant to provide you with a starting place to ask questions, consider
options and develop your own views on how to best finance green buildings. This issue is
complex and complicated.
Imagine you are standing in 2030 – in a world of low-carbon buildings, new and old, what would
have changed in terms of financing? How do you imagine that it was achieved? What ideas,
insights, questions and options would help make that a reality?

CARBON Talks

Financing Low-carbon Buildings Discussion Guide, May 18, 2011

23| P a g e

SFU Centre for Dialogue
3325 – 515 West Hastings Street
Vancouver, B.C. CANADA V6K 5B3
shauna_sylvester@sfu.ca
Tel. 778-782-7895
Fax. 778-782-7892

CARBON Talks

Financing Low-carbon Buildings Discussion Guide, May 18, 2011

24| P a g e

