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Introduction
On May 25, 2012, the Toronto Atmospheric Fund (TAF) in
partnership with Carbon Talks hosted a dialogue at the
Evergreen Brick Works, Centre for Green Cities, on the
issue of geoexchange retrofits in the City of Toronto. This
dialogued was part of the Dan Leckie Forum, an annual
forum that advances TAF’s mandate to engage citizens,
businesses, and organizations in reducing greenhouse gas
emissions and air pollution in Toronto (see Appendix III).
Key questions that initiated the dialogue included:
•
•
•
•
•
•
•
•
•

What is the potential for geoexchange to be applied in
urban building retrofits?
Would use of this technology significantly reduce GHG
emissions?
Is there sufficient access to land for ground loop
installation?
Could the technology be applied in concert with other
approaches, such as air-to-air or waste heat recovery?
Would broad use create problems for the local
electricity grid?
What is the potential business case?
How would the systems be financed?
What barriers would this technology face including
technical and policy obstacles?
What would be needed to overcome these barriers?

Toronto’s buildings are responsible for upwards of
50 percent of the City’s greenhouse gas emissions predominantly emissions associated with the use of
natural gas for space heating and water heating, but
also with the use of electricity for cooling and plug
load. Energy efficiency offers the greatest, fastest, and
cheapest opportunity for reducing emissions and is
therefore a priority for TAF. However, TAF is also seeking to
understand “green heat” options for the existing building
market, including geoexchange, which uses constant
temperatures from the ground to both heat and cool
buildings.
This 2012 Dan Leckie Forum assembled a small group
of thought leaders and practitioners to discuss the
opportunities and barriers associated with the use of

heat exchange technologies – primarily geoexchange
but also air-source – in the context of urban retrofits.
The dialogue was designed by Carbon Talks and TAF and
facilitated by Shauna Sylvester of Carbon Talks. Participants
were provided with an overview and discussion guide
before the meeting which set the context and raised
key questions. The essence of the dialogue, without
attribution, has been captured in this report and will
provide direction for TAF’s future work in this area.
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Methodology
The dialogue convened a small group of thought leaders
to assess in some depth the application of geoexchange
technology to the retrofit market in Toronto. There were
no formal presentations by individuals; instead the session
was designed to solicit thoughts, opinions, and information from the various participants in the room, guided by
the Carbon Talks Rules of Engagement (see Appendix II).
A discussion guide written by Jane Kearns, sent to participants one week prior to the dialogue, helped to provide
background information and frame the discussion.
Throughout this dialogue report, a series of charts show
the results of a dialogue post-questionnaire that was
intended to quantitatively measure the views of the 10 invited participants on a variety of issues that were discussed
throughout the day. A final dialogue evaluation was also
used to gauge to what degree participants felt the dialogue
was useful and productive; the results of the dialogue
evaluation are presented in Appendix I of this report.
Participants were invited from across a number of sectors
– government, clean technology, venture capital, finance,
and academia. Individuals were not asked to represent
their institutions or organizations, rather each participant
was invited as a thought-leader in his or her own right. Due
to a number of factors, some individuals were not able to
attend on the day, leaving some gaps; individuals from the
power authority and academic institutions were unfortunately not represented around the table for this particular
dialogue. The table to the right provides an outline of the
participants’ profiles.
The agenda as presented in Appendix IV of this report was
distributed to participants prior to the dialogue session. As
the discussion evolved, the facilitator revisited and revised
the agenda to meet the needs of the participants, and the
goals of the dialogue. While the guiding questions framed
the discussion, the revised format enabled a higher level
“exchange among experts” with a greater focus on addressing the barriers to implementing geo-exchange in the
retrofit market.

Participant Profile
# of Participants
Engineering & Energy Consulting
3
Project Financing
1
Utilities
1
Building Owner/Manager
1
Provincial Government
2
Non-profit/Associations
3
Toronto Atmospheric Fund (host)
2
Total
13
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Context Setting
“I’m looking forward to a bigger
conversation; I’ve been frustrated by starting
continually at the feasibility stage. I urge
everyone to take one step forward.”
- Participant comment in opening round

How optimistic are you that we would be able to
achieve significant use of geoexchange technology in
urban retrofits in Toronto?

On a scale of 1 to 10, how supportive
are you of implementation of geoexchange retrofits in Toronto’s buildings?
Average response: 8.8

Julia Langer, CEO of Toronto Atmospheric Fund,
welcomed the participants, opened the dialogue,
and provided an overview of the goals for the day,
as outlined in the guiding questions presented in the
introduction of this report.

Why are we here?
As part of an introductory exercise, participants
were asked to introduce themselves, state why they
had come and give one example of an innovative
geoexchange retrofit. Some participants had come
to the dialogue because they are committed to
addressing climate change and reducing greenhouse
gas emissions from existing buildings, some deal
with aspects of geoexchange in their daily business
operations, some have an interest in the technology
from an investment or regulatory perspective. A
number of participants were interested in learning
more from interaction with expert practitioners about
the technical side of geoexchange retrofit applications.
The existence of significant barriers to implementing
geoexchange, particularly economic barriers, was
another reason why many participants had chosen
to attend the dialogue. Others stated that they are
skeptical of geoexchange and want to see more focus
on energy efficiency and a more systemic approach
before a potential business case for this renewable
energy technology is advanced. Regulators and those
with a responsibility for achieving emission reduction
targets were particularly interested in learning whether
geoexchange offers significant or incremental GHG
reduction. TAF participants stated their interest in
finding innovative solutions with real and significant
emission reduction potential, and establishing
collaboration for any future initiative.
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Inspiration from existing examples of
geoexchange
To kick-start the conversation, a number of examples were
raised, including:
• Drake Landing, a geoexchange system that also
captures solar energy;
• Planet Traveller Hostel, which secured access to a
laneway for installation of the geothermal equipment;
• Ball State University in Indiana, made up of 3100
bore holes that feed a district energy system for 45
buildings;
• the Milton Greenlife Building that combines space
heating and cooling in a newly built condominium at
market cost;
• an existing geoexchange installation that was
repurposed into working as a collective project;
• a number of geoexchange applications from Manitoba;
• a Toronto Community Housing (TCH) retrofit.

Where are we now?
Participants discussed what aspects of geoexchange they
were already familiar with, along with the limitations of
their knowledge regarding how the technology can be
applied, regulatory requirements and key barriers.
Participants proposed that there needs to be better
understanding of the regulatory and jurisdictional aspects
of geoexchange, and a more proactive approach to setting
the “rules of the game” for this emerging technology. For
example, how would energy sharing, including conveyance
between private and/or public lands be governed? How
do we address issues of right-of-way and the potential for
disruption to other underground utilities, such as water,
sewage, or natural gas?
Other participants felt that more attention is needed to
address financial issues, including the core question of
split-incentives and high up-front capital costs which pose
a barrier and might be addressed through policy and/or
financing changes.
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While the technology is relatively well-understood,
participants were concerned that there is very little
information regarding the actual performance of
geoexchange installations. Further, there are some
concerns that performance may not be very strong,
that systems may be over-sized, and other problems
may be experienced. Because there has been relatively
little attention paid to monitoring and verification, it
was suggested that more information is needed on the
performance of installed systems to determine what is
working and what is not.
It was recognized that geoexchange, like all emerging
technologies, faces significant barriers and needs to be
supported through an early evolutionary phase to optimize
its success. Several felt that while geoexchange systems
are made up of fairly simple elements, the overall design
of these systems is relatively weak, and that while the
technology is ready, the industry has not yet achieved
excellence. For instance, references were made to systems
being oversized, geoexchange systems being designed by
water well diggers, and the lack of monitoring holding back
opportunities for improvements to system design. The
analogy was made that designing a geoexchange system is
like designing a sophisticated long-term battery.
In terms of dialogue and consultation, a participant
indicated that high level support and momentum is
needed to overcome political barriers. This was echoed
by another participant who said that there are supporters
of geoexchange among the public, but they become
frustrated by encountering red tape; a possible solution
is increased public education. Public dialogue was also
suggested as a means to consider energy realities from a
long term perspective. One participant followed by stating
that the real challenge in energy efficiency is retrofitting
ground-source heat pumps in existing building stock, while
another participant noted effort should be focused on
achieving net-zero buildings.

5
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Opportunity for Greenhouse
Gas Reductions
How effective do you think the use of geoexchange
technology in cities will be as a means to reduce
greenhouse gas emissions?

“The concept of natural gas as a “bridge”
to an alternative energy regime – the time
frame for this is extending out further and
this is a problem – it’s a 20 year bridge period and we know it is damaging the climate.
If we want GHG reduction, natural gas has
to go.”

As reflected in the post-dialogue survey, the majority of
participants believe that geoexchange technology adoption
in cities is a highly effective greenhouse gas (GHG)
emission reduction strategy. Participants suggested that
the GHG reduction benefit is theoretically very significant
– 50-90 % GHG emissions reduction from a natural gas
heating scenario in Ontario in a medium to high density
district system. The more efficient the building, the higher
the percentage reduction can be achieve by geoexchange.
However, action is hampered by low building industry
standards with respect to energy efficiency and low natural
gas prices. Even so, one example in Milton was cited
where an early commitment to a geoexchange system to
supply space heating and cooling in a new condominium
development led the developer to push the envelope on
all efficiency methods in the building. The building was
sold at the same market rate as other developments and
demonstrated the potential synergies between energy
efficiency and renewable energy techniques.
GHG reduction scenarios can vary depending on the nature
of the pre-retrofit fuel. In Ontario, where electricity carbon
coefficient is low, switching from an electrically-heated
system to a hybrid geoexchange and natural gas system
may not bring GHG benefits, while natural gas fuel switch
to geoexchange would reduce GHGs.
With respect to larger system concerns, the concept of
natural gas as a “bridge” to an alternative energy regime
is coming into question, since the time frame for this
bridging is extending over 20 years. One participant
stressed that with respect to the GHG reduction frame
that natural gas has to go, especially for electricity
generation – same for gasoline and diesel. Further, there
was a question with respect to the way that GHG impact
of natural gas is calculated especially with respect to leaks
in gas pipelines and other issues. To more fully understand
the GHG implications of natural gas an independent review
of the impacts is needed – before we lock into natural gas
systems in a 20-year timeframe
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Understanding the Barriers
Participants were asked to each write down those barriers
they felt were preventing geoexchange from becoming
a widely adopted technology. These barriers were then
presented to the group, and a number of issues arose
from the subsequent discussion; these barriers have been
grouped, summarized, and contextualized below.

Design Issues
Designs for geoexchange systems must be technically
competent and include a documented energy model.
Thorough design needs to consider a range of issues
including:
Integration with the existing building:
• temperature needs of the building being retrofitted
• energy efficiency of the building envelope
• characteristics of the building heat distribution system
(affects required temperature of heating water/air)
• available interior building space
• hybrid system vs. pure geoexchange

What are the most important barriers to
implementing geoexchange technology?
Technological Barriers (1)
Financial Barriers (9)
Regulatory or policy barriers (7)
Land use or space issues (4)
Monitoring and metering issues (4)
Other (2)

Integration with site parameters:
• how to design the system in a limited urban space
• how to work geoexchange installations around existing
trees or infrastructure
• where systems can and can’t be installed with respect
to safeguarding groundwater or avoiding areas that
may release natural gas
Synergies for optimizing value of the installation:
• co-operative arrangements required concerning any
shared energy systems opportunities for heat re-use,
capture of waste heat and/or geoexchange pre-heat
for the boiler
• opportunities to enhance the business case through
interaction with demand response or time-of-use rates
• evaluation of the GHG impact of the retrofit –
preferably using a common measurement protocol
The implications of switching out an old heating/cooling
system must also be addressed. For example, in a building
with hydronic or forced air systems the switch to geoexchange is relatively straightforward. However a building
with only electric baseboard heating would have to install
a new distribution system which adds to the cost - it was
noted that if electric systems are thinking of moving to a
natural gas system, they would incur the new distribution
cost anyway.
The design must also consider load balance issues to
avoid depleting the ground resource. The designer has
to size the system appropriately for the balancing of heat
extracted and inserted on an annual basis – or consider
how this balance can be achieved by engineering or by
shifting the inside load to optimize the geoexchange
opportunity. This creates major challenges in buildings
which do not have a pre-existing central cooling system.
The overall sizing of the system needs to be carefully
considered in order to reduce the risk of oversizing or
undersizing the system. In most cases the system should
be designed to provide 50-70 percent of peak load of
heating with the remainder of peak heating load covered
by another energy source – a hybrid system – as there

7
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are diminishing returns as you try to cover peak heating
load with geoexchange. This approach will allow the
geoexchange system to support 80-85% annual load. This
approach also creates opportunities for additional savings
and revenue through fuel switching based on demand
response or time-of-use rates. However, it was noted that
more data is needed to establish best practices on this
issue. It was suggested that the best hybrid systems use
a small condensing natural gas boiler integrated into the
overall system design.
Geoexchange is particularly suitable for district energy
applications as multiple users provide more flexibility
to balance loads and capture and re-distribute waste
heat. Low grade geoexchange heat can be moved around
in a district system without heat loss due to the highly
insulated nature of the pipes. District energy applications
are easier for new developments where the buildings have
an efficient building envelope and where there is a critical
mass regarding heating load and appropriate temperature
profiles.
Commissioning the system is a key issue – the site
owner has to be a key participant from design through to
development and operation. It was noted that there is an
existing commissioning protocol from the City of Calgary
that could be used as an example for Toronto or other
municipalities.

Technical Issues
There needs to be a way to support certification and
verification of installed systems and system designs,
standards for monitoring and verification of installed
systems, and qualifications for drillers and installers. This
might also include making a distinction between small and
commercial grade installers and drillers. The issue of what
fluids are used in a geoexchange loop is covered in the CSA
standard and is limited to certain chemicals and certain
amounts.
More stringent technical standards regarding system
efficiency – while standards exist on the efficiency of

geothermal heat pumps, there is uncertainty about how
overall system efficiency varies; there are currently no
standards for geothermal system efficiency.
There could be some usefulness in undertaking technical
studies to help identify potential district energy sites by
reviewing what types of loads and heating systems are in
place in existing buildings in order to find opportunities to
site multi-building systems.
Technical advancements are being made with regard to
the ability to drill within parking garages on a retrofit site
– closed loop drilling under parking lots is happening now
– but this is a very new phenomenon and more experience
is needed. This is also a potential to connect buildings,
parkade to parkade.
There are technical challenges particular to retrofits
because retrofit design must use alterations of the
existing system combined with new system. This not only
creates complications, but the retrofit engineer has to take
responsibility not only for the new retrofit components
but for the operations of the entire building – including
previously built components that the retrofit engineer was
not involved in. This presents a very challenging issue for
system integrity.

Operational Issues
It is important to have the site owner involved from
the beginning and they should accept and understand
the need for a high quality commissioning process and
ongoing monitoring and verification. Data for operators
and the design team is critical, especially to gain a clear
understanding of the energy use base case.
Performance monitoring needs to be continued –
not done just for a short preliminary period – so that
operational glitches and underperformance can be quickly
identified and corrected. Performance can be affected by
contractual arrangements. Using utility or energy service
company (ESCO) approaches may help to ensure that
there is commitment to getting systems working properly
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as payment in these arrangements is made only for actual
energy delivered.
It is important for operators to be engaged so that they
can capture lessons about managing the geoexchange
system and improve techniques. This requires an ability to
acknowledge failures and learn from them.

Monitoring and Verification Issues
Monitoring and verification is important for many
reasons. It can help with marketing to the retrofit sector;
it can be useful to support research development; it may
be required for commercial or financial reasons; it is useful
for industry to help with sector development and for
academic interest or other types of partnerships; it verifies
real greenhouse gas savings and allows performance
to be measured against stated objectives; it can be a
requirement that the owner must provide data to a funder;
it can be used to demonstrate to customers it has good
value and to make energy use transparent to the clients;
and it helps build public confidence and understanding.
The monitoring and verification process needs to
be ongoing in order to detect leaks, optimize system
performance, to build thorough performance case study
information and to understand the potential long-term
impacts of the use of this type of technology. If there is
no data from projects, we don’t know if the models are
working and we don’t know if the systems are working.
Monitoring and verification is complicated but it needs
to be affordable so that it does not place an undue
financial burden on the system cost. Retrofits always
present extra challenges – they are not cookie cutter and
are more expensive than new installs. Another concern
is the complexity of geoexchange monitoring. Better
understanding of monitoring and verification costs and
benefits is needed as well as strategies to reduce these
costs. While the communications technology required
for this is cheap, organizing the data is costly. We need
information architecture from a systems perspective –
starting with knowing the desired knowledge outcomes.
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We need to manage five to ten variables including ambient
temperature, and what is going on in the building must
also be monitored because changes in building occupancy
or operating hours can alter results. This is a complicated
monitoring and verification process – electricity use, gas
use and thermal energy flows in and out of the ground –
so it requires centralized communication device or legal
access to the building.
However it is also best if it is third-party verified using an
individual who was not responsible for system installation
to ensure that findings are objective. A common
monitoring and verification protocol would also be useful
to ensure that this activity is undertaken in a manner
that allows apple-to-apples performance comparison
to support useful knowledge sharing about system
performance among a broad number of systems. Although
this type of data has some proprietary value, perhaps
industry could share information on an anonymous
or aggregated basis to support sector knowledge
development.
A key question to consider is who is the arbiter of good
monitoring and verification? One participant expressed
disappointment in the services and suppliers of monitoring
and verification used to date. Since both electric and
gas utilities have a mandate to promote conservation
and people tend to trust utilities, it was suggested that
utilities could serve a third-party verifier for geoexchange
systems. However there is a concern that there could be
some potential conflict in this, given that, for example,
geoexchange reduces the use of natural gas. While
Toronto Hydro supports geoexchange, there is not enough
standardized information to promote it to the public.
It may be best to have many parties that are doing the
monitoring, perhaps starting with projects in public
facilities or projects supported by public funding so that
information sharing is more easily achieved.
Finally, there are concerns that once you create a number
with respect to system performance any perceived
underperformance can be used for “warfare” – an excuse
to discount the technology.

9
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Capacity Issues
All aspects of the sector need improvement –
especially design and design verification – but we also
need permitting and inspection capacity, monitoring
and verification capacity and engineering capacity
improvements. We don’t currently know who the
“lemons” are in terms of the professionals in the sector.
Canadian Geoexchange Coalition has training programs,
but classroom work alone isn’t enough. Training
apprenticeships are also needed; certification should
require a mandatory period of apprenticeship. This could
be modeled on something like HVAC-based-refrigerator
technician training – on the ground training with qualified
personnel in a company that follows appropriate protocols.
Furthermore, commercial applications are different than
residential in that they are more complex, so additional
specific training should be required for commercial
applications.
Geoexchange is a multi-faceted technology which is an
amalgamation of many applications – drillers, electricians,
pipe layers, etc. It was proposed that a central profession
to oversee this similar to ones developed for green roofs –
“Green Roof Professional” or to the one proposed for the
“Green Concierge” idea – how about Geo Concierge?
With respect to research and development capacity, only
two NSERC grants have been awarded for geo-related
topics – so the technology is not on the research radar.

Regulatory Issues
Will it be acceptable to allow an entity to claim rights to
access land adjacent or below a building? If so what kind
of policy implications will this have?
The Ontario Building Code that supports the local building
permit system may not yet be matured with respect to
geoexchange systems because the technology is not yet
broadly used, especially for retrofit applications; currently

the Ontario Building Code does not regulate retrofit
installations. In new applications there are fears that the
geoexchange system alone won’t be sufficient to meet
the heating and cooling load of a building. However in a
retrofit situation the existing heating and cooling system
can be left intact as a back-up and this removes these
fears.
How do we share and cost-share a multi-building energy
system or organize a co-ownership structure? This will
require that acceptable thermal metering requirements be
established at the federal level.
The regulatory framework for geoexchange is under
different areas. Who leads on regulatory? The Industry
Association? The Ontario Ministry of Environment? What
about drilling management? It is difficult to see how
things can work without an over-arching, coordinated
framework. There is a concern that regulation will slow
things down.

Policy Issues
There is a need to differentiate between policy, such
as carbon taxation and incentives, and regulation, such
as protecting the public. What is needed is a package
to address public safety; environmental protection;
performance; GHG reduction; and energy security.
Carbon pricing can be a driver –this is driving things
in BC. In Manitoba, economic policy interests, such as
saving local resources for sale to others at higher prices
and an interest in reducing energy inputs from outside
Manitoba helped build senior level resources and support
for geoexchange deployment including staff, political
leadership, and financial incentives.
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Finance and Funding Issues
Geoexchange acts differently than natural gas and
electricity and we need tools to educate people about the
“free fuel” aspect of this energy – it’s paid for up front.
We may also wish to promote geoexchange as a resource
represented by parks, hydro right-of-ways, parking lots,
rivers and so on, and even do some work to try and
quantify the monetary value of this resource.
With respect to the affordability of geoexchange some
felt that the technology currently has no bulk purchasing
power. An economy of scale is needed. Perhaps this
could be overcome by getting a large player behind it like
utilities. However some in the industry indicated that bulk
orders are already moving ahead driven by existing market
demand.
Some felt that the individual single family sector was not
as viable an opportunity, especially for retrofit. Custom
approaches are needed and there are extra expenses
people don’t realize, such as re-doing the driveway. There
is no economy of scale.
Often little funding is allocated for monitoring and
verification, but this jeopardizes the opportunity to get
full value from the investment. Also, alternative finance
arrangements like TAF’s warranty-backed energy savings
performance agreement would be difficult to apply to
geoexchange due to the lack of verified performance data.
Split incentives can be an issue – who pays capital costs
and who pays operating costs?
Current installed projects with 18-28 year payback periods
have been reduced to around 10 years through incentives
and grants. We need ways to support costs over longer
timeframes. Chicago Infrastructure Trust (CIT) was just
launched to help address this issue; there is a recent article
about this in The Economist.1
1
“A Question of Trust: Chicago pioneers a new way of paying for
infrastructure” The Economist, 12 May 2012: http://www.economist.com/
node/21554579 (retrieved 23 July 2012)
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Heat pumps are not the cost issue with geoexchange
systems, the costly part is the loop. This is “pre-paid
all you can eat energy” but upfront costs need to be
lowered – perhaps by separating financing of the ground
loop from the rest of the install or by lower interest rate
utility-based billing attached to the meter without upfront
costs. In Ontario this could perhaps be done by a retail
arm of the Local Distribution Company or could also be
implemented through the gas utilities though the utility
would be concerned with liability. Manitoba is now doing
this through on-bill finance on the utility bill – mostly for
energy efficiency retrofits but also for some renewable
energy installs.
The Local Improvement Charge (LIC) and on-bill financing
approach are largely oriented to single family homes –
what is needed to help finance in the commercial sector?
Perhaps a design-build-own-operation system that also
addresses the need for monitoring and verification could
be explored. Some private interests like this do exist but it
is not a simple business model and there is construction
risk.

11
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Role for TAF
Dialogue participants were asked what role TAF can play
in helping to move forward with geoexchange. A range of
suggestions were put forward with regard to monitoring
and verification, including simply providing assistance to
complete monitoring and verification, recommending or
identifying GHG offset calculations, compiling information
on performance and analysis, providing information on
current, new, and retrofit applications of geoexchange, and
doing independent reporting on technical performance.
In terms of data, information, and technology,
participants saw a role for TAF in designing and test
financing pilot projects, strategically engaging with
new construction as a means of kick-starting the sector,
conducting case studies, mapping resources so the
public can get a visual sense of geoexchange potential,
and calculating the monetary value of “heat” and “cool”.
Suggestions around financing included providing no or lowinterest loans and grants to finance viable geoexchange
projects within the city, helping to develop business cases,
and identifying bulk purchase opportunities, helping raise
funds to support the municipality, modeling financing
to normalize it for other financing institutions, exploring
opportunities for renewable energy incentives, identifying
other economic hurdles such as carbon pricing and fuel
switch costs, and broadly speaking developing other
innovative ideas around financing.
In terms of policy, participants wondered if TAF could
work with senior planning officials to review ground loops
on public land in order to streamline the current process
and minimize costs, make policy recommendations to the
City and the Province, come up with some kind of GHG
reduction target implementation plan, help the industry
accelerate a lean approval process, assist with gaining
access to public land, mandate use of geoexchange for
municipal assets, and collaboratively identify barriers and
advance solutions to achieving policy change.
Other suggestions included working with other industries,
such as solar thermal, in order to build momentum,
speaking with other cities that have similar projects
in order to share information, initiating a series of 10

showcase projects, convening further conversations and
collaborations, working to achieve political buy-in, and
simply continuing to play a role in promoting geoexchange
as a viable technology.
A final question was asked as to what relative effort TAF
should put into energy efficiency versus developing
renewable energy. There was general agreement that the
priority should be on energy efficiency, but recognition
that geoexchange (and other renewable energy) can be
used to leverage efficiency and that the two approaches
should be treated as a package.
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Moving Forward
After a full day of discussing the opportunities
and barriers associated with geoexchange,
participants had a chance to express what they
felt were the necessary next steps. The major
issues and suggestions are listed below:
•
•

•
•
•

•

•

•

The market is “confused” so there is a need
to provide trusted sources of information for
building owners
Some participants have personally installed
10,000 units of geoexchange so there are
good people out there – there is no need
to “reinvent the wheel” – support the
efforts others are already making on the
certification and training front
There is a need to ensure a fair regulatory
framework for energy efficiency and
renewable energy
Focus on commercial and multi-unit
residential that offers the right economy of
scale – not single family residential
There is a provincial opportunity to use
Local Improvement Charges for renewable
energy and energy efficiency and collect loan
repayment through the property tax wall –
this is an issue to watch
There is a need to leverage the larger
economy issues – this is a job creation
opportunity if there is a downturn in the
economy – let’s get things rolling now so
when there is an opportunity we are ready to
scale things up
There is a need for well-documented pilot
tests. Finance ties back into monitoring and
verification. No traditional financing will
flow until we have proven numbers on the
potential payback, there is support needed
from TAF to prove the business case
There is a need to shift municipal mindsets
to allow geoexchange to be seen as a
valuable resource

What do you think is the most relevant role for a municipality
to play with respect to advancing the use of geoexchange in
urban retrofit applications?

Convening relevant stakeholders (1)

Developing of local policy (5)
Other (1)

Who are the most important stakeholders to engage in
efforts to advance geoexchange energy use?

Building owners and operators (6)
City of Toronto (6)
Financiers (4)
Geoexchange companies (2)

Other (1)
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Take Away Points
for Participants
“I’m not alone”
“Regained confidence to do more and boosts me to do
geoexchange for next 10 years”
“There are more barriers than we can shake a stick at
and if we move forward we’ll hit them”

Would you like to be involved in a new “GeoCity” initiative? 80%
of the participants responded “Yes” and the other 20% did not
respond either way.
If yes, what do you think this initiative should be?

A forum for knowledge sharing (1)

If you were involved in a new “GeoCity” initiative, what type of
involvement would you envision?
A leadership role (2)

An advisory role (4)
An observer role (1)

At the end of the day, participants were
asked to express what they were taking
away from the conversation. Responses
included: the great potential for GHG
emission reductions the need to reduce
upfront capital costs and/or formulate
financing to recognize the long-term
value of geoexchange installation, and
learning about real projects.
Participants also felt it was important
to clearly identify and explore the many
barriers to geoexchange so they can be
addressed.
On a collegial note, participants indicated
how great it was to have such a varied
and dedicated group discussing such
a complicated and leading-edge issue
and they enjoyed various different
perspectives in the room.
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Take Away Points for TAF
In the weeks following the dialogue, TAF reviewed and
discussed the comments, suggestions, and perspectives
presented in the dialogue. Based on that review, TAF has
put together a series of take away points that will inform
their future work on geoexchange.
•

•

While the components of geoexchange systems are
relatively simple, the design is complex, especially
in a retrofit context. There is a concern that existing
systems may not be well designed and so may
not be performing optimally – but it is difficult to
establish best practices in this vein as monitoring and
verification of system performance is rarely done. It is
possible that an “arbiter of system design” may need
to be established to ensure high standards of system
design are created and applied.
There are many issues that need to be resolved or
explored in order to improve the effectiveness of
geoexchange technology and systems. Improving
the caliber of technical standards is an important
component. This will require ongoing research and
development both through identification of issues
encountered through real site monitoring and
verification and work with research partners to explore
challenges and opportunities. Partnerships between
academic and industry sector players could be a key
approach.

•

Site operator training and engagement – and ongoing
support – is a critical ingredient to successful projects
and methods and approaches need to be established
to ensure that this happens effectively. Perhaps
this could start with the creation of an informal
“practitioners group” made up of site managers
overseeing geoexchange installations.

•

There was a strong sense from this group that
monitoring and verification needs to improved –
and quickly. Exploration of opportunities to install
monitoring and verification on existing as well as new
systems should be a priority, guided by a common
monitoring protocol to allow for comparability.

Consideration is also needed about how to build
capacity for quality third-party verification personnel.
•

Capacity needs improvement but this could
happen in response to growing demand. However
in the meantime some guidelines could perhaps be
prepared for building owners to help them ask the
right questions to test the integrity of their service
providers. In addition, support can be provided to
Geoexchange Coalition’s existing apprenticeship
efforts.

•

Some dedicated effort and resources will definitely
be required to address policy and regulatory issues
currently identified – and those yet to be identified.
The sector should be ready to work together to
remove unintended impediments and promote more
favourable policy frameworks.

•

Financing models need development, particularly
how to finance the loop over a working lifetime of
50+ years. Business cases need to be improved using
both finance and incentives in the short term to move
the market – especially the retrofit market. Clearer
performance and costing information are needed to
support business case analysis for various financing
approaches.

•

There are five key areas that need attention to drive
the geoexchange opportunity forward:
• Awareness building around the opportunity
presented by geoexchange.
• Knowledge of the business case and performance
of the technology.
• Excellence in delivering the technology with
respect to training and regulatory standards.
• Financing methods that take advantage of
economies of scale and efficient structures like
on-bill financing.
• Scale-up focused first on more dense energy
sites, such as multi-residential and district energy
opportunities, not on the single family sector.
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Appendix I - Dialogue Evaluation
At the end of the dialogue, participants were asked to complete an individual evaluation. The results of that
evaluation are presented below, all answers are rated on a scale from 1 to 7.
The phone calls and emails
during recruitment and after
agreeing to participate gave
helpful information.
The registration process was
efficient and friendly.
The dialogue handbook
provided for the discussions
was clear and contained
relevant and useful information.
The facilitator provided clear
explanations, guidance and
support throughout the day.
The meals and refreshments
were satisfactory.
There was adequate
opportunity for me to learn
and to participate in group
discussions.
Overall, the dialogue was
worthwhile to me.
Based on this experience, I am
more likely to become involved
with similar consultations.

5.00

5.25

5.50

5.75

6.00

6.25

6.50

6.75

7.00
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Appendix II - Carbon Talks Terms of Engagement
1. Chatham House Rule: “participants are free to use the information
received, but neither the identity nor the affiliation of the speaker(s), nor
that of any other participant, may be revealed.”
2. The focus is on dialogue not debate.
3. Hat’s off: Each participant is here as an individual and is not speaking on
behalf of their business or organization.
4. Step up or step back.
5. Cell phones off (or muted).
6. Open Source: The information will be recorded and presented in a
report that participants will review. Following the review the report will be
available publicly and registered under the Creative Commons.
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Appendix III - Agenda
8:30
9:00
9:10

Registration and coffee
Welcome, Goals for the session
Overview and Introductions

9:40

Context-setting

10:10 Dialogue #1 – GHG Opportunity
• What are the conditions that must exist in order for geo-exchange to be considered viable in retrofits?
• What are the conditions that most affect the GHG impact of geo-exchange installations?
• How does geo-exchange compare to/combine with other alternative heat/cooling options in retrofits (i.e.,
solar thermal, waste heat capture, air-to-air)?
10:45 REFRESHMENT BREAK
11:00 Dialogue #2 – Monitoring to Build Confidence
• How can we enhance public confidence through monitoring and verification?
• What monitoring protocol, methods are there to gather data from existing and new installs?
12:00 LUNCH
12:45 Dialogue #3 – Understanding the Barriers
• What are the regulatory restrictions on geo-exchange? How could they be addressed?
• How do we enhance the technical/professional capacity to make advances in this area?
1:45

Dialogue #4 – Financial Issues and Opportunities
• How do we overcome the financial barriers to geo-exchange?
• What are the some innovative approaches to financing geo-exchange for retrofits?

2:45

REFRESHMENT BREAK

3:00

Dialogue #5 - Recommendations for moving forward
• Roles and Responsibilities
• Role of TAF

3:45
4:00
4:30

Next Steps
Closing Round and Evaluation
Adjourn
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Appendix IV - The Dan Leckie Forum
Dan Leckie, who served as a City of Toronto Councilor and Founder and Chair of the Toronto Atmospheric Fund, devoted
his life to building an inclusive and healthy world, and favoured participatory approaches to bringing about change. After
Dan’s death, a trust fund was set up in his honour. TAF uses this fund to undertake an annual forum that advances TAF’s
mandate to engage citizens, businesses and organizations in reducing greenhouse gas emissions and air pollution in
Toronto. For more information see: www.toronto.ca/taf
Dan Leckie Forum
2012
2011
2009
2008
2007
2006

What Lies Beneath: Incorporating Geoexchange in Building Retrofits
More Bang for the Buck: Funder and Investor Collaborations to Advance Canadian Climate Solutions
Community Climate Action Heroes: Lessons from Real World Experience
Hitting the Switch on Low-Carbon Lighting
Municipal Leadership in High-Rise Emission Reduction
Municipal Leadership in Solar Generation

