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ICES LITERACY SERIES
This paper is a part of QUEST’s – Quality Urban Energy Systems of Tomorrow - Integrated Community Energy
Solutions (ICES) Literacy Series. The documents that make up the ICES Literacy Series are targeted at elected
officials, policy makers, corporate decision makers, investors, building owners, planners, environmental
managers, and other stakeholders critical to the successful implementation of ICES in Canada.
The objective of the Series is to enhance awareness and literacy with respect to ICES by exploring issues and
concepts related to integrated energy systems at the community level and by considering the roles of various
fuels, technologies, policies, energy players, and community builders in advancing Integrated Community
Energy.
QUEST’s work builds on the experience and expertise of its diverse network, and the ICES Literacy Series
incorporates leading thinking from key players who are engaged in advancing ICES projects across Canada.
The papers that comprise the series are living documents and will be updated with new information as the
demand for ICES grows across Canada and as research and experience with ICES progresses. You can identify
the iteration of the paper by its version number. All the initial papers were identified as version 1.
Papers in the ICES Literacy Series
Building Smart Energy Communities: Integrated Community Energy Solutions is the
introductory paper to the series and is intended for a broad audience. The paper explains
the role and activity of QUEST as it relates to ICES. It describes what ICES are and what they
can accomplish at the city/community-wide, neighbourhood, and project levels. It lists the
critical stakeholders in ICES and outlines the basic principles required to implement ICES.
The paper closes by outlining QUEST’s role in advancing ICES now and going forward.

Fuels and Technologies for Integrated Community Energy Solutions presents QUEST’s point
of view on fuels and technologies and how they might be better integrated in smarter
and more sustainable energy systems. It covers all aspects of community energy use,
spanning residential, commercial, institutional, industrial, and transportation sectors,
with linkages to land-use planning.
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ECONOMIC REGULATION & THE DEVELOPMENT OF
INTEGRATED ENERGY SYSTEMS
V.1 SEPTEMBER 2012

Economic Regulation and Integrated Energy Systems presents QUEST’s position on the
key role of economic regulation in facilitating the implementation of integrated energy
systems. It makes the case for proper regulatory oversight of energy systems in order to
provide neutral, transparent, and expert oversight, and consequent protection for both
consumers and investors. The paper argues that integrated energy systems are much
more likely to be feasible if the regulatory system is prepared to accept some re-bundling,
specifically of delivery and energy generation, and some experimentation to facilitate
innovation.
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Executive Summary
Canada is facing some significant energy and infrastructure challenges. Maintaining and upgrading much of
our critical infrastructure will be financially challenging in the face of slow economic growth, aging populations,
increasing claims on strained public purses, and escalating environmental concerns.
In spite of these challenges, Canadian communities, including all the businesses, industry and people that
reside within them, are letting energy go to waste. Sometimes we can see it, like when we see steam rising
out of our sewers during winter months. Sometimes the wasted energy is invisible to us, like when methane
is released into the air above municipal landfills. Other times we end up wasting the energy ourselves, stuck
in traffic on the highway.
From wasted heat to missed opportunities for electricity generation to inefficient transportation networks across
Canada, the status quo means energy goes to waste.
Integrated Community Energy Solutions (ICES) offer a model for turning this energy waste into budding energy
opportunities.
Integrating energy sources, technologies, and infrastructure allows communities to capture these and a host of
other potential energy opportunities, thus cutting costs, securing energy reliability, and reducing environmental
impacts, including greenhouse gas emissions.
But what does integration really mean? Integration means looking at all of the existing infrastructure and
available resources in your community and finding innovative ways to use less energy to deliver the same
services.
Integration means evaluating municipal, utility, transportation and other public and private infrastructure
investments in a community and finding opportunities to use energy more efficiently while providing more
energy services, to minimize long-term operating and maintenance expenditures, to secure energy reliability,
to avoid unnecessary capital costs, and to reduce environmental impacts.
For some communities this might mean capturing methane from landfills and using it to generate electricity, or
maybe using sawdust created from the lumber industry. For other communities it might mean taking advantage
of solar or geoexchange systems for their space and water heating. District energy systems, combined heat
and power, and capturing waste heat from wastewater may play a role as well. Municipal planning around land,
population density and transportation infrastructure will factor into each solution.
The solutions will be different for each community, but the idea is that by integrating infrastructure, we will
produce, distribute and use energy more efficiently. They are Integrated Community Energy Solutions (ICES).
This paper provides examples of what integration looks like in a number of communities. While integration
can be complex, the communities profiled were able to find innovative ways to improve the overall efficiency
of energy use and delivery.
This paper explains the role and activity of QUEST – Quality Urban Energy Systems of Tomorrow – as it
relates to ICES and why QUEST is encouraging community builders to start developing the energy systems
of tomorrow by capitalizing on the benefits of integration. It describes what ICES can accomplish at the
community-wide, neighbourhood, and project levels. It lists the critical stakeholders in ICES and outlines the
basic principles required to implement ICES. The paper closes by outlining QUEST’s role in advancing ICES now
and going forward.
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1. ENERGY OPPORTUNITY
Canada is facing some significant energy and infrastructure challenges. Maintaining and upgrading
much of our critical infrastructure will be challenging in the face of slow economic growth, aging
populations, increasing claims on strained public purses, and escalating environmental concerns. In
North America these issues are exacerbated because our physical infrastructure is aging and needs
radical re-investment.

The energy and infrastructure challenges facing our communities are also a
once-in-a-generation opportunity.
In spite of our energy and infrastructure challenges, Canadian communities - including all the
businesses, industry and people that reside within them - are letting energy go to waste.
This energy waste comes in many forms. Sometimes it can be
seen, like when steam rises out of sewers during winter months.
Sometimes the wasted energy is invisible, like when methane
is released into the air above municipal landfills. Other times,
individuals waste the energy themselves, for example when stuck
in traffic on the highway.
From wasted heat to missed opportunities for electricity generation
to inefficient transportation networks, across Canada, the status
quo means energy goes to waste.

Fig 1: Urban sectoral and non-urban
energy use as share of total
Canadian energy use, 2009
(NRCan)1
Transportation, 18%

Non-Urban, 39%
Industrial, 12%

Residential, 17%

This waste puts an unecessary strain on finances, infrastructure
and the environment.
Integrated Community Energy Solutions (ICES) offer a model
for turning this energy waste into budding energy opportunities
- opportunities that can secure energy reliability, cut costs and
long term infrastructure spending, and reduce greenhouse gas
emissions. ICES also give our communities a critical tool with
which to address their current infrastructure challenges and
priorities.

1.1 The Challenge for Our Communities
Canada has on the order of 100 communities with populations
of 20,000 or greater and more than 5,000 smaller, rural, remote,

1

Natural Resources Canada, Comprehensive Energy End-Use Database. Accessed August 2012.

Commercial, 14%

Fig 2: Energy services as share of total
Canadian energy use, 2009
(NRCan)1
Power, 17%
Heat, 54%

Mobility, 30%
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aboriginal, and northern communities.2 Our communities have been shaped by prevailing economic,
social, and environmental conditions, and reflect decisions made over many decades.
In 1901, approximately 37.5% of Canada’s population of 5.4 million people lived in urban areas.
Since then, rapid urbanization proceeded at a time of low land costs, coupled with preferences for
single-family houses and the mass production of the car. This has led to widespread urban sprawl
in which low-density, non-contiguous development patterns became the norm.
Today, more than 80% (over 27 million people) of Canadians live in or near our large urban centres
and two thirds of these reside in suburban, car-dependant areas, leading to a predominance of car
trips for single occupant travel.3 The urbanization trend is expected to continue as our population
reaches an estimated 36 million by the year 2020.4

Canada continues to add thousands of urban residents every year in
communities built on unsustainable urban systems, including energy systems
that are set to lock in high energy consumption for a century or more.5
One result, under a business as usual scenario for economic and population growth, is that
community energy use is expected to increase by 80% by 2050.6 There is an urgent need to tackle
these challenges and to lay the groundwork for a sustainable energy future.

1.2 The Opportunity for Our Communities
Integration means evaluating municipal, utility, transportation and other public and private
infrastructure investments in a community and finding opportunities to use energy more efficiently
while providing more energy services, to minimize long-term operating and maintenance expenditures,
to secure energy reliability, to avoid unnecessary capital costs, and to reduce environmental impacts.
For some communities this might mean capturing methane from landfills and using it to generate
electricity or for renewable natural gas. For other communities it might mean taking advantage
of solar power, wind, or biomass from waste sawdust created by the local lumber industry. District
energy systems, combined heat and power plants, and waste heat capture from wastewater are
technologies that may play a role as well.
Municipal land-use planning for people and employment density as well as for transportation
infrastructure will factor into each solution. Strategic urban design and rapid transit, and the
application of innovative vehicle and fuel technologies will transform our transportation networks.
Community engagement and local energy planning will improve the public’s and decision-makers’
understanding of the issues to help them make better energy choices and policies.

2
3

4

5

Statistics Canada. 2011 Census of Population. Ottawa: Government of Canada, 2011.
Canada Housing and Mortgage Corporation. “Housing for Older Canadians - The Definitive Guide to the Over 55 Market. Volume 1,
Understanding the Market.” Catalogue No. NH15-295/1-2012E; Martin Turcotte. 2008. “The City/Suburb Contrast: How Can We Measure It?”
Statistics Canada – Catalogue No. 11-008, page 8
David Baxter and Andrew Ramlo. Undated. “Changing People, Changing Participation: Demographic and Behavioral Trends as a Context for
the Future of the Canada Pension Plan, 2001 to 2051.” (Urban Futures Incorporated).
Statistics Canada. 2011 Census of Population. Ottawa: Government of Canada, 2011.
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“Integrated Community Energy Solutions (ICES) improve the energy
performance of Canadian communities while enhancing the quality of life and
sustaining the economic advantage of Canada.”7
The solutions will be different for each community. But the unifying principle is that integrating
infrastructure will help us conserve energy and produce, distribute, and use energy more efficiently.

Defining ICES
INTEGRATED COMMUNITY ENERGY SOLUTIONS (ICES)
entail the planning, design, implementation, and governance
of integrated energy systems at the community level in a
way that maximizes energy performance while cutting costs
and reducing environmental impacts.
INTEGRATED ENERGY SYSTEMS interconnect various energy
sources, technologies, and infrastructure in a way that is
tailored according to the local context - including the nature
of energy end use, patterns of energy demand, and local
renewable energy and waste management opportunities,
in order to maximize energy performance, secure energy
reliability, cut costs, and reduce environmental impacts
including greenhouse gas emissions.

Credit: Canadian Gas Association

AT THE COMMUNITY LEVEL this means integrating existing
and potential energy assets, such as electric power, natural
gas, and local renewable energy opportunities, while
managing energy needs and harnessing the potential energy
productivity of community assets, including land, buildings,
water and wastewater, waste, and transportation.

6

7

2006 estimates based on the NRCan Comprehensive Energy Use Database available at http://oee.nrcan.gc.ca/corporate/statistics/neud/
dpa/trends_agg_ca.cfm. 2020 and 2050 estimates based on MJKA. 2009. Exploration of the capacity to reduce GHG emissions by 2020 and
2050 through application of policy to encourage integrated urban energy systems. Prepared for Quality Urban Energy Systems of Tomorrow
(QUEST), page 33.
Council of Energy Ministers, “Integrated Community Energy Solutions: A Roadmap for Action”, September 2009
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2. BENEFITS OF ICES
The value of Integrated Community Energy Solutions (ICES) lies in their ability to deliver energy to
end users in a way that:
Reduces greenhouse gas emissions
Secures energy reliability
Cuts energy costs
Increases stability of energy costs
Makes communities more livable
Increases employment and other economic indicators
A major national study commissioned by QUEST in 2010 and conducted by MK Jaccard & Associates
Inc. quantified the benefits of implementing ICES in Canada.8
The study used data from four representative communities in Canada – the Greater Toronto Area,
Winnipeg, Dawson Creek, and Fort McMurray – and scaled the findings to the national level. A range
of ICES scenarios were applied to each of the representative communities in order to see their effect
on the economy, energy use and on greenhouse gas emissions over time. Scenarios included more
dense populations, established district heating and cooling systems, improved public transportation
that related to employment and living locations, aggressive retrofits of existing buildings, higher
energy efficiency standards for new building designs and policies that enable people to work closer
to home.
The study found that Integrated Community Energy Solutions have the potential to yield dramatic
results:
Greenhouse Gas Emissions: 5-12% annual reduction by 2050
GDP above business-as-usual: 0.3 - 0.9% by 2050
Employment above business-as-usual: Up to 0.4% per year
Cost cutting: $29 Billion off of community capital, labour, and energy bills
These figures, meanwhile, only reveal a portion of the potential of ICES. The QUEST 2010 study
included policies and improvements
covering land use, buildings, personal
transportation, and energy. The study
did not take account of the full ICES
menu, including, water, waste, and the
movement of goods – areas where an
integrated approach can achieve even
more community benefits.

8

MK Jaccard and Associates Inc. “The capacity for integrated community energy solutions (ICES) policies to reduce urban greenhouse gas
emissions.” Ottawa: QUEST, 2010.
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3. ICES IN ACTION
Eliminating energy waste and capitalizing on energy opportunities requires integration. Integration
involves interconnecting both energy systems and infrastructure - including electricity generation
and distribution, space and water heating systems, transportation, buildings, water, waste
management, and land use - in a way that enhances overall system efficiency such that less
energy is being used to deliver more services.
Integration also encompasses the critical roles played by design, planning, implementation, and
governance such that integrated projects are part of a broader community energy plan or policy.

3.1 WHAT GETS INTEGRATED
The following are some examples of what can get integrated at the community level.
Land Use

Waste Management

Industrial Processes

Building mixed use and high
density developments so as to
take advantage of medium and
large scale energy sharing, for
example through district energy
and geoexchange systems, as
well as to reduce energy used for
commuting and public transit.

Tapping into local sources of
waste biomass from forestry,
agriculture and municipal
operations for use as fuel in high
efficiency combined heat and
power systems.

Capturing the heat released from
industrial processes and electricity
generation and distributing it to local
buildings for space and water heating,
or using the waste heat to generate
electricity.

Water/Wastewater

Buildings

Renewables

Capturing heat created through
fermentation during wastewater
processing and distributing it
to local buildings for space and
water heating, or capturing
methane released through
fermentation during wastewater
processing and cleaning it to
produce renewable natural gas
for use in electricity generation
or natural gas fuelled vehicles.

Designing and situating buildings
for high energy efficiency by
considering site-specific factors,
including access to existing
energy and transportation
infrastructure, and incorporate
high efficiency building materials
and heating and cooling
equipment.

Harnessing local renewable
energy opportunities, including
solar, wind, and biomass to
generate electricity and for
transportation, as well as solar
and geothermal for space and
water heating.

Transportation

Governance

Pursuing opportunities for
public and active transportation
appropriate to land use and local
trip patterns, and improving the
efficiency and performance of
vehicle and fuel technologies.

Building codes, zoning bylaws,
land-use planning, efficiency
guidelines, industry standards,
benchmarking, greenhouse gas
targets, as well as a host of other
governance tools can be applied
by both public and private
entities to facilitate integration.

5
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3.2 ICES UP CLOSE
Integrated Community Energy Solutions (ICES) are constantly innovating, but they are not new.
Worldwide there are thousands of examples of successful implementations of ICES, spanning citywide to neighbourhood to project scale development.
This section profiles a selection of cities and communities internationally and in Canada that are
championing ICES. While these profiles offer a snapshot of ICES in action, readers are encouraged
to check the references noted, as well as other sources, for further information.

Large Scale: City and Community-wide Examples of ICES
Stockholm, Sweden (Pop. 864,000)
INDUSTRIAL PROCESSES,
WASTE

Stockholm successfully
harnesses various district
heating opportunities,
supplying nearly 80%
of total heating needs
through the waste heat
captured from waste
incineration, as well as from CHP plants.9

WATER/WASTEWATER

In the summer, the city’s buildings are cooled in part through energy captured
from both seawater and wastewater.10

WATER/WASTEWATER

Biogas captured from the wastewater treatment process is used to power the
city’s buses, garbage trucks, and taxis. In total, 75% of Stockholm’s public
transport network runs on renewable energy, with all of its buses powered by
either biogas or ethanol.11

TRANSPORTATION,
GOVERNANCE

Stockholm’s energy efficient transportation system is further enhanced by
smart land use as well as strong policy and planning, including an extensive
network of cycling routes, a congestion tax for cars, and national clean vehicle
standards.

For an in-depth look at the technical and financial details of existing
integrated energy projects, read QUEST’s Business Case Series, available
at: www.questcanada.org/publications.

“City of Stockholm” international website: http://international.stockholm.se/Stockholm-by-theme/Professional-study-visits/6-District-heatingand-cooling/
10
ibid.
11
The Economist Intelligence Unit “European Green City Index 2011: Stockholm, Sweden”, available at: http://www.siemens.com/entry/cc/
features/greencityindex_international/all/en/pdf/stockholm.pdf
9
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St. Paul, Minnesota (Pop. 285,000)
WASTE

St. Paul uses wood residue
that has been diverted
from local landfills to
fuel a 25MW electricity
generation facility.

INDUSTRIAL PROCESSES

In order to eliminate energy waste from St. Paul’s waste-to-electricity facility,
above, St. Paul captures the run-off heat from this generation facility and uses
it to provide an additional 65 MW worth of space and water heating for its
downtown core. In all, about 80% of the buildings in the St. Paul downtown
core, including 190 buildings and 300 townhomes, are heated through district
energy.12

OTHER ICES

Local renewable energy opportunities, such as solar thermal and solar
electricity; strong standards for all new and retrofitted municipal buildings;
district cooling; and, a transportation plan that calls for densification along
transit corridors in order to promote the use of low carbon transportation
alternatives.

Hamilton, ON (Pop. 520,000)13
GOVERNANCE

The City of Hamilton
Corporate Energy Policy
was designed to: facilitate
achievement of City-wide
energy reduction targets,
address legislated reporting
requirements, provide Energy Monitoring and Targeting (EMT) of utility usage,
define policies regarding capital investment related to energy, and to define
policies related to energy procurement. As of year-end 2011, the City had
achieved a 14% reduction in energy intensity, with a target of 20% by 2020.
Aggregate financial savings to year-end 2011 were $23 million.

WATER/WASTEWATER

The Woodward Ave. Wastewater Treatment Plant (WWTP) features a biogas
capture and refining system that produces renewable natural gas (RNG). The
RNG is then injected directly into the existing natural gas distribution system
and used by customers in existing equipment.

OTHER ICES

Hamilton has extensive district energy networks that efficiently distribute
heating and cooling. They include a natural gas combined heat and power
(CHP) system that efficiently co-generates heat and electicity, and a cooling
loop based on high efficiency chillers that has reduced greenhouse gas
emissions by 556 tonnes annually.

12
13

District Energy Saint Paul, available at: http://www.districtenergy.com/services/heatingfacts.html
Information for this example was drawn from http://www.hamilton.ca/NR/rdonlyres/3510771B-12E7-42FB-A177-D4BC0659A78C/0/
Apr02EDRMS_n283727_v1_7_1__PW12025.pdf

7

8

ICES Literacy Series Paper No. 1 - Introduction to ICES

Halifax, Nova Scotia (Pop. 390,000)
WATER

The Halifax Regional
Municipality’s “Alderney 5”
installation heats and cools
a five-building municipal
complex through the
cycling and storage of
adjacent seawater. This
best practice in geo-exchange is in addition to the more than 150 bore holes
that Halifax has drilled in order to sustainably heat and cool municipal buildings
with geothermal energy.14

WASTE

Halifax has also integrated waste with energy, generating up to 2MW of
electricity by burning waste methane from a local landfill site.

RENEWABLES

The city is promoting further integration of small-scale renewable opportunities
through their “Solar City” rebate program, which is expected to significantly
increase the amount of residential heating supplied by solar energy.

There are dozens of ICES projects already implemented across Canada. To
explore them, check out QUEST’s Interactive ICES Map, at:
www.questcanada.org/thesolution.
Medium Scale: Neighbourhood-Level ICES
Southeast False Creek Neighbourhood
Energy Utility, Vancouver, BC15
WATER/WASTEWATER

The Southeast False Creek
Neighbourhood Energy
Utility is a low-carbon
district heating system
that recovers waste
heat from the City of Vancouver’s wastewater system and uses it to supply
heat energy for space heating and hot water to mixed-use buildings in the
Southeast False Creek community.
The clean sewer heat recovery source is forecasted to supply 70% of
the community’s total heating and hot water demand over the long-term
operation of the utility, resulting in a 64% cut in GHG emissions compared to
conventional heating methods.

14
15

For more information, consult QUEST’s Business Case series, “Alderney-5 Energy Project”
Information for this project was drawn from QUEST’s report, “Insights from Community Building: Highlighting the issues, drivers, and lessons
learned from Canadian Integrated Community Energy Systems (ICES)”, April 17, 2012.
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Regent Park Revitalization, Toronto, ON
LAND USE, BUILDINGS

Regent Park is undergoing
a revitalization of a
former social housing
development that is
seeing it transformed
into a mixed income and
mixed use neighbourhood
accommodating 12,500 residents.16
All buildings in the Regent Park development are being connected to a district
energy system that will produce high-efficiency heating and cooling for all
residential and commercial tenants,17 with the potential to generate electricity
from cleaner sources such as cogeneration, solar, and geothermal. The district
energy system will reduce GHG emissions by 8,000 tonnes per year during
Phase 1 of the neighbourhood revitalization. The savings over 30 years are
projected to be 400,000 tonnes.

Small Scale: Project-Level ICES
Biogas for Fine Paper in Ste-Sophie, QC18
WASTE

This integrated energy
system collects waste
gas from the Ste-Sophie
landfill near Montréal
and delivers it to a local
fine paper mill owned by
Cascades via a 13 km
pipeline. At its final destination it is used to generate steam for industrial use.
Converting to a local renewable biogas source from the previous mix of
natural gas and fuel oil has cut the Cascades paper mill’s GHG emissions by
43% compared to 2004 levels. It was also justified by a 2-yr payback period
for Cascades and new profits for Waste Management, the landfill owner and
biogas supplier.

16
17

18

For more information, see http://www.torontohousing.ca/regentpark
See “Community Energy Case Studies: Regent Park, Toronto”, Natural Resources Canada, CanmetEnergy, Leadership in ecoInnovation,
Spring 2009. www.canmetenergy.nrcan.gc.ca
Information for this project was drawn from QUEST’s report, “Insights from Community Building: Highlighting the issues, drivers, and lessons
learned from Canadian Integrated Community Energy Systems (ICES)”, April 17, 2012.
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Edmonton, Alberta (Pop. 812,000)
WASTE

Edmonton has integrated
its waste stream into
the energy picture by
collecting methane from
a municipal landfill and
converting it to enough
electricity to power 4,600
homes.19

WASTE

In a second project, to be fully operational in 2013, Edmonton is converting
non-recyclable, non-compostable waste into biofuels, including ethanol and
methanol. These biofuels have the potential of fuelling the City’s vehicle fleet,
including taxis and garbage trucks. The City is also capturing waste heat from
this waste-to-biofuel facility and using it to provide heating for a local mixeduse community.

19

City of Edmonton website: http://www.edmonton.ca/for_residents/garbage_recycling/biofuels-facility.aspx
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4. MAKING ICES HAPPEN
In contrast to many groups looking at energy, QUEST’s focus is on downstream energy production,
delivery and use – from the viewpoint of energy users and the communities in which people live.
Canadian communities vary greatly in size and location, but they all require energy for transportation,
heating, cooling, and lighting, as well as to power local industry and commerce.
What QUEST does is consider how these energy services can best be provided, framed in a vision
of Integrated Community Energy Solutions that link to other urban or community systems. QUEST’s
position is that there are distinct advantages that come from the integration of energy and land-use
planning, building and built form design, transportation networks, and waste and water infrastructure
with local energy sources and opportunities.

4. 1 COMMUNITY BUILDERS: WHO BUILDS ICES?20

Advancing ICES requires the involvement of many players. The following groups perform key roles:

IMPLEMENTERS
LOCAL
GOVERNMENT
- Leadership
- Urban Planning
- Zoning & Bylaws

UTILITIES &
THE ENERGY
INDUSTRY
- Build, own,
operate energy
systems

DEVELOPERS
- Develop land
and services
- Construct
- Own or transfer

- Design
Guidelines

ENABLERS
FEDERAL
GOVERNMENT

PROVINCIAL/
TERRITORIAL
GOVERNMENTS

ENERGY
REGULATORS

- Policy Leadership

- Policy framework

- Investment
Incentives

- Program support

- Facilitate
innovation through
experimentation

- Capacity Building:
R&D, skills and
knowledge

- Infrastructure
support
- Policy direction to
Regulators

- Support technology
demonstration
and drive market
transformation

PROFESSIONAL
SERVICE
INDUSTRY
- Education
- Research &
Development
- Design &
Manufacturing

Fig 3: Community Builders and ICES

20

Council of Energy Ministers “Integrated Community Energy Solutions: A Roadmap for Action”, September 2009
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IMPLEMENTERS
• Local governments (municipalities, regional governments, and First Nations
communities) are key implementers because they shape the development of
communities and directly influence energy use via land-use planning (e.g.,
zoning), policy, and infrastructure investment decisions. Local governments
approve ICES installations and provide leadership at the community level.
• Utilities and the Energy Industry deliver the energy supply and services that
are essential to ICES – solutions that generate new opportunities. These
players attract investment and provide ownership and oversight of integrated
energy systems using conventional and innovative infrastructure, local energy
production, renewable energy systems, energy storage, district energy systems,
and more.
• Developers and other private enterprises are implementers of ICES. With
governments creating a positive investment environment, developers and
industry can create business models, acquire capacity, and collaborate with local
governments to make ICES a reality.
ENABLERS
• The Federal Government provides information, conducts research and
development, and offers financial incentives. It can also play coordination and
facilitation roles when called upon, thus helping jurisdictions across Canada to
share information and avoid unnecessary duplication of efforts.
• Provincial and territorial governments are important players because they define
the legislative frameworks under which municipalities operate, such as provincial
building codes and planning acts. They are also responsible for setting the
legislative and policy context for energy regulators, and thereby can influence
utilities and energy companies to support ICES. They also provide education and
training opportunities, undertake research, create decision-support tools, and
make direct investments that encourage ICES.
• Energy regulators are ICES enablers as they provide neutral, transparent, and
expert oversight and consequent protection for both consumers and investors of
energy systems.
• Other roles are played by professional service providers, including professional
and industry associations, educational organizations, and non-governmental
organizations. They work to create public support for ICES and enhance the
capacity of governments and industry to deliver. Community members, through
their choices as citizens and consumers, also play a central role in advancing
ICES.
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4.2 POLICY & TECHNICAL PRINCIPLES
The successful implementation of Integrated Community Energy Solutions (ICES) on any scale
requires astute decision making on both the policy side and the technical side.
QUEST has developed the following policy and technical principles in order to guide the effective
implementation of ICES. Overarching these policy and technical principles is the objective of
sustainability, which aims to achieve the best balance among environmental, social and economic
outcomes in any community.
As a working principle QUEST does not advocate for any particular fuel, energy source, or technology.
Instead, our focus is on performance and results. QUEST supports a diversity of fuels, technologies,
policies, and processes that can be deployed to best meet community and local industry needs.

Policy Principles
As ICES gains traction as a concept and governments and industry move to make it a
reality, there are a variety of potential pitfalls, including: individuals and organizations
losing sight of the broader sustainability objectives, and governments trying to implement
solutions by technology-picking or with highly prescriptive regulations rather than
employing a full range of policy instruments, including market mechanisms.
The following Policy Principles can be applied from the local to the national level of
governance in order to ensure successful outcomes.
1. Match land use needs and mobility options – understand the energy implication of
land use, infrastructure for water and wastewater, waste management, personal
mobility, goods movement, and building design decisions
2. Match energy options to local context – local climate, building on land use choices,
industrial structure, availability of local sources of waste and renewables
3. Send clear and accurate price signals – consumers should see and pay full real costs,
including external costs
4. Manage risks and be flexible – maintain technological and fuel diversity; pursue
cost-effective opportunities first and incorporate learning; assume the need to adapt
quickly to market and technological surprises
5. Emphasize performance and outcomes in policy and regulations – avoid prescribing
fuels and technologies
6. Pursue policy and program stability – maintain a consistent and predictable decisionmaking environment to sustain investor confidence
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Technical Principles
Energy supply and distribution infrastructure in Canada is typically matched to demand
once municipal planning decisions have been made. QUEST advocates reversing this
process: decisions related to land-use planning, infrastructure for water and wastewater,
waste management, personal mobility, goods movement, and building design are
considered upfront and become opportunities to enhance the overall efficiency and
effectiveness of energy use at the community level.
To support this reversal in approach, QUEST advocates the use of six Technical Principles
to guide energy-related decisions. These Principles should be applied using an energy
decision hierarchy.
1.
2.
3.
4.

Improve efficiency – first, reduce the energy input required for a given level of service
Optimize exergy – avoid using high-quality energy in low-quality applications
Manage heat – capture all feasible thermal energy and use it, rather than exhaust it
Reduce waste – use all available resources, such as landfill gas and municipal,
agricultural, industrial, and forestry wastes
5. Use renewable energy resources – tap into local opportunities for geoexchange
systems, small scale hydro, biomass, biogas, solar, wind energy, and opportunities for
inter-seasonal storage
6. Use energy delivery systems strategically – optimize use of energy delivery systems
and use them as a resource to ensure reliability and for energy storage to meet
varying demands

4.3 THE CRITICAL VARIABLES
Integrated Community Energy Solutions (ICES) are tailored to the local context. These contexts
differ from community to community and from jurisdiction to jurisdiction.
The following variables have been identified as the critical contextual variables to account for in
planning, developing, and implementing ICES. For some there is a measure of control and the
opportunity to proactively manipulate them in order to create a more friendly investment environment,
and for others there is a limited measure of control.

ICES Fuels and Technologies21
ICES is ultimately about how land-use planning and fuels and technologies can best be applied to
meet community energy needs.

21
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Land-use planning and community design
Community design and land-use planning are of primary importance, as these set the context for
determining which fuels and technologies are appropriate.
QUEST recognizes that each community is unique – with its
own set of energy challenges and opportunities. The potential
solutions for high-density urban centres will be different than
those for remote resource-based communities and will vary in
scale and form based on local conditions and characteristics.
The design and layout of a community significantly influences its
energy profile, defining everything from home heating options to
transportation choices. This is why QUEST’s work includes land
-use planning considerations alongside fuels and technologies to
better deliver energy services in Canadian communities.

Fuels and technologies for mobility
Mobility and the demand for transportation services are a major part of Canadian energy demand,
responsible for nearly a third of total energy use.
The mobility technology and fuel options available to any particular community are directly linked to
land-use planning and community design. By definition, mobility requires extensive infrastructure:
roads, rail, harbours and ports, and fueling and charging stations. The effectiveness of any mobility
technology depends directly on community characteristics.
A full system view on providing heat and power. QUEST’s six technical principles are useful as a
framework for thinking about Canada’s stationary energy systems that are designed to provide heat
and power to communities.
The dominant demand for heating and the use of heat in energy systems provides a central thrust
in QUEST’s view. The thermal energy system is the foundation because we live in a cold industrial
country where heating and cooling accounts for the majority of energy use.22 While we treat the
heat system as the foundation, the QUEST mission encompasses the whole energy system at the
community level, also encompassing mobility and power.
QUEST is interested in electricity generation to the extent that it is developed in close proximity
to communities and power loads. QUEST encourages a distributed electricity generation and
distribution model based on combined heat and power and district energy. A distributed power and
heating model offers opportunities to capture large amounts of otherwise wasted heat and put it to
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NRCan comprehensive energy end-use database, accessed June 2012.
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use. Similarly, QUEST is interested in the industrial sector, where facilities with large power and heat
requirements are located in close proximity to communities and other loads, and where low-grade
heat rejected by industry can be used for space heating.

ICES Regulatory World23
Economic regulators were established to provide oversight of energy industries that constituted a
“natural monopoly”. These are industries, such as electricity or natural gas distribution, where the
large capital costs and barriers to entry make it efficient and cost effective to have a single firm
providing natural gas services in a given franchise area.
Provincial energy and resource boards, such as the Ontario
Energy Board or the Alberta Resources Commission, and the
National Energy Board that looks after interprovincial and
international energy trade and development are all economic
regulators. They provide critical oversight of energy systems
in order to provide neutral, transparent, and expert oversight,
and consequent protection for both consumers and investors.
The backbone of most integrated energy systems is district
energy, or thermal energy systems. These are usually
natural monopolies once they are established and, except in the few instances where contractual
arrangements suffice, should be subject to regulatory oversight.
QUEST’s position is that integrated energy systems are much more likely to be feasible if the regulatory
system is prepared to accept some re-bundling, specifically of delivery and energy generation, and
some experimentation to facilitate innovation.

Governance of ICES
When developing integrated energy systems, especially district energy, there are circumstances
where utilities and the introduction of new entrants into the energy market place need to be
evaluated because of the potential for a natural monopoly. This is where the regulatory process is
important.
QUEST believes established utilities should play under rules that avoid giving them excessive
advantage but at the same time ensure that communities are able to take advantage of their
many strengths. This process can lead to a substantial number of large, financially, technically and
managerially competent entities emerging in this sector, some of which are established utilities,
some of which are new entrants. All or most should be subject to regulatory oversight.
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Ownership of ICES
Government ownership of utilities should be a matter for individual jurisdictions to determine.
However, government ownership does not substitute for proper regulation. The unique strength
of the regulatory system is its ability to provide neutral, transparent and expert oversight and
consequent protection for both consumers and investors.
The strength of integrated energy systems is in the fact that they bring together multiple energy
system components which are integrated in physical, financial and operational terms. As such, these
systems are much more likely to be feasible if the regulatory
system is prepared to accept some re-bundling, specifically of
delivery and energy generation, which it already has done in
the case of energy generation for district energy systems or the
collection and processing of renewable natural gas sources.
Beyond the meter – in other words in or on the customer’s
property – there is a case for public policy to facilitate technology
demonstration and drive market transformation in the case of
smaller scale integrated technologies such as micro-CHP or
hybrid systems such as gas/solar hot water.
The regulatory system has several strengths at the operational level that the policy system does not
have for facilitating integrated energy systems. Whereas the policy system can set the framework,
the regulatory system can implement. Innovation can be encouraged by use of experimentation. As
ideas are tried, as some fail and as others succeed there should be room for course correction until
such time as new regulatory norms and new business models become established for integrated
energy systems in communities across Canada.
Policy makers can help build more sustainable energy systems and more sustainable communities by
creating the conditions in which their energy regulators can play a constructive role.
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5. QUEST’S CALL FOR ACTION
Since 2007, QUEST has actively undertaken to advance the implementation of Integrated Community
Energy Solutions (ICES).
Both the concept of ICES and QUEST’s technical principles were endorsed by the Council of Energy
Ministers through the Integrated Community Energy Solutions: A Roadmap for Action (2009) and
the Council of the Federation (2010).
For QUEST, integration is about implementing ICES to create smart energy communities by linking
energy with land use, buildings, transportation, waste, water, and related infrastructure.
As a non-profit collaborative network of partners and funders spanning the upstream oil and
gas sector, natural gas and electric utilities, professional and industry associations, developers,
municipalities, universities and government, QUEST is well placed to assist community builders in
transforming Canada’s 5,400 communities into smart energy communities using ICES.

5.1 QUEST’s Vision
QUEST’s Vision is that by 2030, every community in Canada is based on integrated energy solutions. Accordingly all community development and redevelopment incorporates an integrated
energy approach.
We believe this means:
Canada is a leader in the planning, development and delivery of smart energy communities
using Integrated Community Energy Solutions. Every Canadian home and business
has access to safe, reliable, clean, and affordable energy. Every resident and business
understands that energy delivery and consumption is pervasive in our lives, is a key element
of our social and built environments, and is part of any successful economic growth activity.
All decisions for land-use planning, infrastructure for energy delivery, water and wastewater,
waste management, personal mobility, goods movement, and building design are treated as
opportunities to improve overall efficiency of energy use and delivery in Canada.
Integration means evaluating municipal, utility, transportation and other public and
private infrastructure investments in a community and finding opportunities to use energy
more efficiently while providing more energy services, minimize long-term operating and
maintenance expenditures, to secure energy reliability, to avoid unnecessary capital costs,
and to reduce environmental impacts.
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Integrated community energy investments will have grown local talent through job creation
and business activities that strengthen community competitiveness, and contributed to
economic prosperity from enhanced interprovincial trade and international export.
Integrated community energy solutions as a concept is firmly rooted in the business,
industry, professional, academic, government and development sectors and is the preferred
way of doing business.

5.2 QUEST’s Mission
QUEST’s Mission is to mobilize community builders to create and apply integrated community energy
solutions.
To achieve its mission and make its vision a reality, QUEST is calling on:

IMPLEMENTERS
Local governments (municipalities, regional
governments, and First Nations communities)
to make ICES part of land-use planning, zoning,
building development approval and daily
decision-making and to evaluate the energy
impact in masterplans and official plans. QUEST
is also calling on local governments to partner
with utilities and developers to establish energy
targets that include thermal, transportation and
power and include opportunities for integration.
Utilities and the energy industry to develop strategic partnerships with municipalities,
developers, suppliers and customers to drive efficiency improvements and to invest in
innovation. QUEST is also calling on the energy industry to embrace integrated community
energy solutions as part of their corporate and business planning activities.
Developers to work with municipalities and utilities to maximize opportunities for ICES,
especially prior to the point of building permit and sub-division application.

ENABLERS
Federal government to consider opportunities to realize long term benefits through the
integration of energy and infrastructure as part of any long term investment of a federal
or inter-governmental initiative. QUEST is also calling on the federal government to
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support demonstration projects and to support local capacity development, particularly
in northern, remote and Aboriginal communities. Finally, QUEST is calling on the federal
government to endorse and support QUEST as the implementer of the Council of Energy
Ministers Roadmap.
Provincial governments to include thermal, transportation and power as part of legislative
frameworks and policy objectives, including energy reduction targets. QUEST is also
calling on provincial governments to empower and support the work of municipalities
and utilities to address local energy and infrastructure challenges. QUEST also calls
on provincial governments to help build more sustainable energy systems and more
sustainable communities by creating the conditions in which their energy regulators can
play a constructive role.
Economic regulators to help implement ICES by working with policy makers to develop
innovative regulatory frameworks that facilitate development of ICES by attracting
investment, encouraging innovation and ensuring consumer protection. QUEST is calling
on economic regulators to accept some re-bundling, specifically of delivery and energy
generation, and some experimentation to facilitate innovation.
Professional service providers to consider the impact of energy and how their decisions
influence energy use, and to work across traditional areas to seek innovative solutions to
energy challenges.
For more information on ICES projects, policy solutions and ideas to advance these actions, contact
QUEST at info@questcanada.org

5.3 What QUEST is doing to advance ICES in Canada
Advancing new ideas and mobilizing change is challenging work. Traditional ways of thinking and
organizing our communities were developed for good reason over many years.
That is why at QUEST, we are committed to creating and showcasing our communities as exciting
places for economic investment and prosperity nationally and internationally. When investments in
infrastructure and energy assets are made in a tactical manner, it not only allows communities to
take a giant step in the direction of sustainability but it also has the immense benefit of attracting
talent, driving investment, and generating innovation in a fiercely competitive global economy.
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To put the building blocks in place for success, QUEST has undertaken to support community
builders in four key areas:
Research: that captures best practices and undertake applied research to nurture ideas,
advance innovation and establish the market-place for ICES application in Canada and
abroad.
Education: to accelerate the progress and the quality of practice for ICES by developing and
delivering conferences, networking and seminar events, workshops, training (certification),
curriculum, awards and study tours.
Engagement: to convene and build decision support networks and processes for policy
makers, practitioners and leaders from the public, private, academic and not for profit
sectors for ICES.
Leadership: be a corporate champion for good governance, sound management of operations
and collaborative decision-making.
For QUEST, our work is informed by our values:
Objective: Independent, non-partisan, and committed to the public interest.
Informed: Trusted and credible source of unbiased, balanced and reliable information on
ICES.
Collaborative: Engages all community builders in a respectful, inclusive way.
Innovative: Focused on policy and market transformation.
These values and key areas of focus for QUEST are directed at finding solutions to make ICES a
reality. For the latest in QUEST research, policy analysis, outreach, and capacity building initiatives,
please visit us at www.questcanada.org
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Many other organizations have learned from their own experiences and can contribute to the broader
knowledge pool. QUEST will strive to be the rallying point for gathering and sharing the experience and
learning of a broad range of ICES practitioners.
QUEST invites all who read this paper to send their comments and suggestions, as well as their
thoughts on ways to accelerate the adoption of ICES in Canada.
Contact Us:
QUEST - Quality Urban Energy Systems of Tomorrow
350 Sparks Street, Suite 809
Ottawa, ON K1R 7S8
613-748-0057 ext. 322
info@questcanada.org
www.questcanada.org

FOR MORE INFORMATION, VISIT WWW.QUESTCANADA.ORG

