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“Optimise the district for energy, not optimise district energy.”
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Introduction
The Plan4DE project team met in southern Nova Scotia in early December, 2014. The 2.5 day
meeting consisted of a design charette in which key aspects of the model were debated and
discussed. Small groups then focused in on specific questions or aspects of the model, drawing
on the diverse expertise and experience of the team. This document is a synopsis of the results
of the workshop including a number of design decisions.

Figure 1. Plan4DE workshop attendees.
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Plan4DE objectives
Persuasive

Cross-disciplinary

Plan4DE will clearly and simply communicate
to planners, engineers and elected officials the
benefits of urban form that supports a viable
district energy (DE) system, both in terms of the
benefits resulting from district energy and cobenefits.

Plan4DE will build linkages between disciplines
including planners and engineers, and planners
and politicians, by enabling and encouraging
bridging discussions.

Practical

Enabling

Plan4DE will enable land-use planners to create
optimal built form for district energy, using
language, concepts and practices that are directly
relevant and applicable.

Plan4DE will serve as a decision gate, a binary tool
that describes whether or not district energy is
an option and explores the land-use and policy
variables that enable or disable that option. It is
intended to support city builders who recognize an
opportunity for “energy use” betterment.

Educational
Plan4DE will enable professionals who don’t normally think about or consider energy to incorporate energy
into their plans. It will help unveil the energy implications of land-use decisions to those making the
decisions. It will help city planners determine whether DE is the correct solution to serve district heating
and cooling needs at the lowest cost, with the lowest GHG emissions and/or what land-use configuration
would optimize a DE system.
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Criteria for success
Plan4DE will have been successful when:

Planners understand the relationship between energy and land-use options,
providing both a tool to evaluate energy use by component and as a total
integrated development.

The first community uses it and changes their urban plan in favour of district
energy.

Plan4DE is embedded into the planning curriculum.
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Model characteristics
Scope
Geographic scope
Ultimately, the tool will be applicable for all IEA countries. Initial data catalogues will be
provided for Denmark, Canada and the US. In Canada and the US, the data set will be
relevant for cities proximate to the 49th parallel.

Application
Community plans, secondary plans and/or neighbourhood plans.
Greenfield or intensification projects - can address developments with both new
construction and/or refurbishment of existing buildings.

Beyond district energy
Plan4DE will be a planner’s tool that can be used to consider energy holistically.
Solutions to a development’s energy needs could include both “district energy” within
the consideration of the “energy of districts”. Traditionally, district energy provides a
technical means to the end of serving energy needs. Planners must consider this as part
of a community’s energy options, including energy conservation, efficiency, renewable
energy, and other measures which might ultimately mean that energy needs are
reduced to the point where district energy could become non-viable.

Compatible with other tools
Plan4DE will fit clearly within the landscape of other local area planning and district
energy evaluation and communication tools.
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Audience
•

The primary target audience would be community land-use planners, as well as
educators in universities.

•

Secondary audience includes politicians, bridging to developers and engineers as
well as consultants supporting the planning community.

•

Ultimately, this tool could support city efforts to communicate with broader public
and community audiences.

Qualities
Pre-pre (Pre2) feasibility
Plan4DE will be upstream of project feasibility studies. The tool would be used prior to
consideration of a particular project, signifying intent but not analysing that intent (see
Figure 1 below).

Exploratory rather than guidance
Plan4DE will not be an accurate project costing tool as much as a persuasive tool.

Open source
The tool will be freely available and modifiable under a creative commons licence. This
also means that the tool can be updated by users and improve over time, assuming that a
single organization acts as a custodian to provide quality control.
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Transparent
All equations and assumptions will be available to the tool user in the backend of the
model to facilitate investigation/modification by the user. Initially key model data will
be provided based on long-term district energy construction, technology and operating
experience in Denmark, and where available, North America. Wherever possible, other
assumptions such as climatic, building energy use and energy pricing data will be region
specific.

User friendly
The model will be designed to be easily accessible for people without experience with
district energy.

Cost-driven
Plan4DE will test a DE option against a business-as-usual case (individual building heating
and cooling systems) with DE being considered feasible when the cost of DE is lower
than the business-as-usual case. Note that GHG emissions will be included in the cost
according to a parameter established by the user.

“User Experience”
The interface will be designed to be aesthetically pleasing and compelling.

Locally relevant
The model will enable consideration of local conditions and opportunities, such as the
presence of waste heat options (e.g. sewer heat recovery, industrial facility).

Online
Plan4DE will be deployed online.

Heating or cooling
Plan4DE will enable users to select either heating or cooling applications.
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Flexible level of analysis
It will be possible to use the model with a minimum set of inputs for a high-level scoping
purpose or to adjust the assumptions underpinning the model to more accurately reflect
a particular context.

Data catalogues
Data catalogues will inform a comprehensive set of assumptions that underlie the model
for a particular country or region. Initially data catalogues will be prepared for Canada,
Denmark and US. Additional data catalogues could be prepared for additional countries
or regions as time and remaining funding permit.

Scope of options

Pre-project
conception

Pre-feasibility

Feasibility

RETScreen

Plan4DE

Before
construction

5–30 years

3–5 years

Cost
estimates

+/- 20–50%

+/- 20–50%

2–3 years

+/-15–30%

Design

Engineering models

Tender

Detailed costing

1–2 years

0–1 years

+/- 5–20%

+/- 3–10%

Figure 2. Position of Plan4DE relative to the feasibility funnel
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Structure
Plan4DE will be an Excel-based model, with an interface overlaid on top. If possible, the
model will be deployed as an online platform. It will operate according to the principle of
optimising life-cycle cost; in other words, district energy will be considered feasible when
the cost of district energy is less than that of individual heat supply over the course of
its lifetime. The cost of district energy can include cost externalities such as the cost of
carbon or other variables. For cases in which district energy is not considered feasible,
the model will provide guidance on the measures that can be taken to increase the
feasibility, moving from the ‘try again’ sphere in Figure 3 to the ‘you win!’ sphere. As a
screening tool, it will highlight co-benefits beyond the cost analysis, considering other
variables such as resiliency, flexibility, energy security and others that may help justify
pursuing a project.

Cost

Don't
bother
Try
again

Individual heat supply

You
win!
Heat density

Figure 3. Cost curve to determine feasibility of district energy
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DE Supply

The Excel spreadsheet will test various district energy technologies and select the optimal
combination based on the fuel supply and technologies available. The results will be
expressed on an index of 0 ̶ 100, where 100 is perfectly feasible and where 0 is perfectly
unfeasible (Figure 3). Example units of built form, or archetypes, will be represented at
various stages across the index to illustrate the DE feasibility of different types of built
form, different combinations of land-use mix (e.g. residential, commercial, industrial,
institutional), layout (i.e. building proximity) and building types. These archetypes are
further described in the section below.

DE Feasibility Index

Archetype #1

Archetype #2

Archetype #3

0
Impossible
case

Archetype #5
e.g. compact,
complete,
energy-efficient
development

DE threshold

e.g. sprawl

Archetype #4

100
Perfect
case

Figure 4. DE Feasibility Index
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Co-benefits
Co-benefits of district energy were identified including:

reduced GHG emissions,
additional non-tax revenues (particularly for a municipality, e.g. if municipally
owned, from heat sales, attraction of development),
local job creation,

retained energy revenues,

improved air quality,

reduced energy sprawl (the land-based footprint of the energy consumed),
communities and neighbourhoods that are more pedestrian-friendly, socially
interactive and promote transit and
contributing to what is generally considered good planning (see additional cobenefits in Figure 5).

The model will express these co-benefits, where possible, as additional attributes of a district
energy system.
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INDIRECT
Can integrate
wind using
thermal storage
Leaving fossil
fuels in the
ground

DIRECT

Indigenous fuel
sources

Valuable municipal
asset
Fuel agnostic

Avoided energy
sprawl

Green space

Air quality

Source of non-tax revenue
Direct energy as
a battery

Magnet for good
development

Energy services
Convert waste to
asset

Economic

Flexibility
Economic asset
Innovation

Energy refuges

Platform to scale
new technology

Ecological

Co-beneﬁts

Security

Social

Local jobs

Health impacts

Adaptability

Sharing trenches
for new piping
Security

Relationship
with energy

Resiliency

Placemaking

Energy sharing
Higher level of
comfort

Smart planning

Figure 5. Co-benefits of district energy
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C haracteristics (Level 2)

Types (Level 1)

Archetypes
Urban centres

Urban village

Residential villages

Hospital/academic
Campus/stadium
Industrial zone/airports
1. Jobs
2. Residential units
3. Density
4. Area
5. # of buildings
6. Area of infrastructure
7. Institutional use
8. Essential public buildings
9. Climate zone/location

Figure 6. Archetypes schematic
Archetypes will be an important tool in communicating the form of built environment that
supports district energy. A set of archetypes will be developed using the model as illustrations.
The archetypes will use two levels of screening. Firstly, a general level that will use standard
planning typologies including centres of different density (e.g. downtown core, mixed-use
neighbourhood; industrial sector; special district (hospital, university or stadium)). A general
description will be prepared that illustrates an “energy day/season/year in the life” of that
archetype. The second level of screening will be inputs that planners would provide, such as
housing and jobs projections, proximity of different uses, age of buildings, age of municipal
infrastructure, age of existing buildings and other variables (Figure 5).
If the model is developed online, it is envisioned that users will generate unique archetypes
for every case that they enter in the model. The user will then have the option to share these
archetypes publicly, so that additional archetypes will be “crowd-sourced” (Figure 6) and
validated by the curating organization.
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Plan4DE

About

district energy

Guide

Download

Build-out year

Baseline population

Build-out population

# of buildings

# of additional buildings

Area of buildings

Additional building area

Mix of buildings
Baseline year

Change in building mix
Build-out year

Area of site
Baseline population

Total site area
Build-out population

Floor to land area ratio
# of additional buildings

This project 47
Highly feasible

Not feasible

Upload GIS data
Additional building area

Area of buildings

Increase the project score by
Mix of buildings

Area of site

Additional density
Learn more.
New heat
loads
Change
in building mix
Straighter roads for
piping

Increase the project score by

This project 47

Total site area

Save as an archetypeUpload GIS data

Seattle, WA
10 ha
January, 2008

Contact

Highly feasible

Baseline year

# of buildings

Community

Not feasible

Additional density
New heat loads
Vancouver, BC
Straighter roads
10 ha
January, 2008

Learn more.
London, UK
10 ha
January, 2008

Save as an archetype

Vernon, BC
Seattle, WA
10 ha
10 ha
January, 2008
January, 2008

Saskatoon, SK
Vancouver, BC
10 ha
10 ha
January, 2008
January, 2008

Toronto, ON
London, UK
10 ha
10 ha
January, 2008
January, 2008

Bristol, UK
Vernon, BC
10 ha
10 ha
January, 2008
January, 2008

San Francisco
Saskatoon, SK
10 ha
10 ha
January, 2008
January, 2008

Halifax, NS
Toronto, ON
10 ha
10 ha
January, 2008
January, 2008

Search archetypes by _____________

Figure 7. Crowd-sourcing archetypes
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Advisory panel
The team recommended the creation of an advisory panel. The panel would have a threefold
mandate including: 1) critiquing the approach; 2) reviewing the model and the archetypes
for language and ease of use, and; 3) identifying opportunities for the model’s deployment.
Examples of potential advisory panel members include the following:
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•

Leading planners (e.g. Dan Leeming- Planning Partnership)

•

Engineering firms (e.g. FVB Energy)

•

Leading municipalities (e.g. Markham, Guelph, Vancouver, Toronto, Seattle, Neptis)

•

Leading rural municipalities (e.g. Stephen Bearrs- Fink MacHine, Waste Wood to Waste
Heat- David DeBois, Enderby, Telkwa)

•

Leading DE operators (e.g. Trent Berry / Creative Energy, Markham DE)

•

Creative class group

•

Leading academics (Alan Berger / MIT, Stephen Sheppard- UBC)

•

Public partners (e.g. NRCan, Infrastructure Canada)

•

Rory Tooke (Surrey)

•

Ed Glazer

•

RMI
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Dissemination
A number of organizations have been identified as potential partners to support dissemination
(Figure 8).

CIP
International
District Energy
Association

NRCan

OPP

ICLEI US

FCM

MIT CityLab

APA

Neptis

RMI

Association of
Canadian University
Planning Programs

ULI
Lincoln Land Institute
Planners

McGill

Google

EPA

Dal

McKinsey
Consulting

UBC

Harvard

Brookings

Cascade Land
Conservancy

CALP
US

Schools
Ecodistricts

Planetizen

Figure 8. Organizations to support dissemination
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Conferences
Event

Date

Potential
Partners

Federation
of Canadian
Municipalities
Sustainable
Communities, London
American Planning
Association, Seattle
Canadian Institute of
Planners, Saskatoon
Planning Institute of
BC
International District
Energy Association
2015, Boston
UBCM, Vancouver

February 10-21, 2015

April 18-21, 2015

Lead
Jeremy (SSG)

GGLO

GGLO

June 27-30, 2015

Yuill

April 16-17, 2015
June 28-July 1, 2015

IDEA

Brad

September 21-25,
2015
UN Conference of the December 1-14, 2015 IEA; UNEP; NRCAN;
Parties, Paris, France
IDEA; Danish District
Energy Association
New Partners for
January, 2016
IDEA
Smart Growth
Quality Urban Energy
Systems of Tomorrow

Courses/webinars
Course/webinar
Canada Green Building
Council
US Green Building Council
APA Education
NRCan Webinar
FCM Sustainable Communities
Webinar
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Name

Date

Jeremy (SSG)/Ted
Yuill

Articles
Article

Name

Date

Potential
Partners

BC Climate Action
Secretariat

Websites
Name

Organization

Live Smart Community
Leaders
Climate Action Toolkit

Sustainability Solutions Group

17

Future steps
One idea that was discussed was creating a “district energy score” analogous to WalkScore
(Figure 9). Most of the information necessary for generating these types of maps is already
stored within Google. As such,it should be possible to generate district energy scores for many
areas in the world.

Figure 9. Sample of WalkScore generated in Google Maps (top) and heat map of London, UK
from London Heat Map (bottom).
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