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PART A: TaNDM project overview
1.

Introduction

British Columbiaʼs Community Energy and Emissions Inventory (CEEI) serves BC municipalities by
providing data on energy consumption and GHG emissions, reported at a municipal and regional scale.
The inventory is the first of its kind in North America, providing support to assist local governments in
efforts to refine their targets, policies, and actions for GHG reductions as required by the Local
Government (Green Communities) Statutes Amendment Act. CEEI is a living inventory that will be
continually improved and updated every two years.
The Tract and Neighbourhood Data Modelling (TaNDM) research project was initiated in February 2011 to
respond to the request of CEEI users to improve the level of geography for which the data is made
available by reporting at a finer scale. Focused on the building indicators of CEEI reports, TaNDM has
worked to identify and address the barriers to neighbourhood-scale reporting by using a collaborative
process and testing new methods for collecting and analyzing data. TaNDM has been working to develop
pilot CEEI-like reports that provide energy and emissions data for buildings at the scale of the
neighbourhood represented in a spatial format (maps).
Project findings provide technical and collaborative models for other provinces. TaNDM also provides a
benchmark in terms of level of effort and costs involved in repurposing existing tax assessment and utility
datasets for creating an inventory and undertaking the development of data models in support of local
government needs.
TaNDM was executed in two phases, with activities and deliverables for Milestone 1 corresponding to the
2010-2011 fiscal year and activities and deliverables for Milestone 2 to the 2011-2012 fiscal year.
The first phase (Milestone 1) centred around the conduct of a stakeholder workshop that included data
providers, local governments, the CEEI working group, and the CanmetENERGY division of Natural
Resources Canada—the sponsor of the project. The workshop was aimed at developing the relationship
between the energy and emissions modelling community and energy data providers, as well as defining
the requirements that would improve the granularity and geographic scale of the building energy and
1
emissions data. These efforts were aimed at developing and assessing the enhanced data requirements
in select pilot communities that would take place in the second phase (Milestone 2) of this project.
This document is a report of the implementation-focused activities of the TaNDM project during Milestone
2: activities have included research on standardization of building categories and attribute data; privacy
concerns and the advancement of data sharing protocols; data acquisition, modelling, and analysis to
develop sample reporting for pilot communities and methodologies for undertaking this work.

2.

Context and Purpose

Provincial and Federal Context
The TaNDM project sits within the provincial context of legislation, best practice, and local government
needs. The Local Government (Green Communities) Statutes Amendment Act requires local
governments in BC to set GHG policies, targets, and actions—to reduce energy use and GHG emissions
in the fight against climate change. In order to set policies, targets, and actions that are based in reality,
local governments require an understanding of their past (baseline) and current energy consumption
levels and emissions generated primarily from buildings, on-road transportation, and solid waste sectors.

1

For more information on Milestone 1, including additional background on CEEI, see: Project Report: Tract and
Neighbourhood Data Modelling (TaNDM) Project, Milestone 1, March 31, 2011.
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CEEIʼs first report, containing 2007 data, provided local governments with a baseline measure of energy
use and emissions that policies, targets, and actions could be based on.
2

Nearly all local governments in BC have voluntarily signed BCʼs Climate Action Charter. The Charter is
an example of best practice in the overlapping fields of energy planning, community or urban planning,
and urban design. The three commitments of the Charter spur municipalities and regional districts to:
1. Become carbon neutral in operations by 2012
2. Measure and report on their community-wide GHG profile (CEEI is the vehicle to do this for many
municipalities)
3. Create complete, compact, energy-efficient communities
The biannual reports that CEEI supplies to local governments fulfill the second commitment of the Charter
to maintain a municipal or regional GHG profile. Though some local governments have undertaken this
inventory work on their own, the CEEI ensures that all local governments are able to meet this
commitment by providing a cost-effective, provincially-sponsored monitoring and reporting system for
energy use and emissions. By providing this to local governments, the Province of BC supports them to
move beyond this second commitment to actively engage in the work of crafting policy, targets and
actions that create (or retrofit) complete, compact, energy-efficient communities. TaNDMʼs focus on the
buildings indicators of CEEI is an area of focus that has had significant interest from the Province as well
as utilities, local governments, and consultants.
TaNDM and CEEI also sit within a federal context. Natural Resources Canada has noted a lack of
consistent methods for measuring and modelling energy and emissions at the local government scale
across Canada. British Columbia, however, is viewed as a case study of best practice due to the work of
the Province, local governments, and academic and private sectors. As an inventory, the CEEI is a key
component of BCʼs success, providing the data that supports practitioners to develop new methods and
tools for local governments to use in pursuit of energy-efficient communities. The TaNDM project is an
opportunity to advance the practice of measuring and modelling energy emissions by testing new
methods for possible application across the province and potentially across the country. Results of this
project may be of interest to NRCan divisions including GeoConnections and the Office of Energy
Efficiency, government departments in the provinces, and national organizations including the Federation
of Canadian Municipalities, QUEST, and the Canadian Institute of Planners.

Purpose of TaNDM and CEEI
The CEEI has a goal of continuous improvement to assist local governments through the provision of
better data. TaNDM is a research project focused on the improvement of CEEI for building indicators
applied to the 2010 reporting period (released in 2012). TaNDMʼs purpose is an extension of that of CEEI:
• To provide research support to assist local governments in future efforts to refine their policies,
targets and actions for GHG reductions
• To address technical barriers to deploying the CEEI for energy end-use in buildings in a spatial
format, at the neighbourhood or census tract scale for 2010
• To support collaboration between stakeholders to improve access to energy use data, in order to
better present energy demand and identify how to best to move forward on measuring, modelling
and ultimately reducing energy demand
TaNDM has worked towards three key goals in support of CEEI improvement of buildings indicators:
1. Improve the level of geography, or resolution, on which energy and emissions data is reported.
Currently (for the 2007 inventory), CEEI reports on energy use and GHG emissions at the scale of the
municipality or regional district. To assist these local governments to refine their policies, targets and
actions, TaNDM has researched how such reporting can be brought to the scale of the neighbourhood.
2

At the time of writing, 180 of 189 local governments have signed the Climate Action Charter.
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This has involved exploring the opportunities and challenges associated with data integration at the parcel
scale, thereby enabling data analysis at multiple scales. The ability for such scalable analysis will allow
municipalities to understand energy and emissions characteristic of distinct neighbourhoods and building
categories, providing policy-relevant information for decision makers striving to reach energy and
emissions targets.

Figure 1. Scalable analysis.

2. Improve the access, structure, and completeness of energy and emissions data.
The challenges associated with data integration at the parcel scale include the technical barriers of
database integration with additional datasets collected for different purposes (non-standardized). TaNDM
has worked collaboratively with data providers to reach agreement on standardized building attributes and
categories. Data integration also implies non-technical aspects including privacy and sensitivity of
business information, and resource implications for data providers. TaNDM addressed these issues and
suggested advanced data-sharing protocols with data providers.
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Figure 2. TaNDM methodology for data integration to report emissions at the neighbourhood scale, by
building category.

3. Support the geographic visualization of Community Energy and Emissions Inventory (CEEI) data at
the neighbourhood scale.
The CEEI is retained in databases held by GeoBC, the British Columbia provincial agency responsible for
the maintenance of provincial geospatial information, which will allow it to be spatially mapped provided
that barriers to integrating current and additional datasets can be addressed. It is hypothesized that
making data available in a map-based format at the neighbourhood scale will assist local governments in
monitoring progress towards meeting local government and provincial targets for greenhouse gas (GHG)
reduction. If successful in the pilot phase, spatialized data (maps) may be applied to CEEI reports
province wide. Spatial modelling within the BC local government context will be developed with a view for
application to local governments across the country.

Figure 3. Selected standard building categories.
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Figure 4. Reporting energy and emissions at the neighbourhood scale.
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3.

Deliverables and Work Plan

Milestone 1 and Milestone 2 of the TaNDM project have specific deliverables and work plans.
Key deliverables:
1. Milestone 1 - March 2011:
a.
Report summarizing workshop proceedings, user requirements, systems design and
identifying recommendations and findings
b.
Data models for energy and emissions data that have been created (net new) or
improved (neighbourhood resolution) based on the scope of this project
2. Milestone 2 - March 2012:
a.
Data sharing agreements created between data providers and the Province based on
the scope of this project
b.
Full descriptions of net new and modified existing data loaded, analyzed, and
reported in the CEEI database at neighbourhood scale
c.
CEEI reports for pilot communities with new and improved 2010 CEEI data at the
neighbourhood scale
Work plan to achieve these deliverables:
February 2011
Project kick-off meeting, Victoria, BC
March 2011
Stakeholder Workshop 1, City of North Vancouver, BC
April 2011
Milestone 1 Report complete
May 2011
Milestone 2 planning and implementation
May/June 2011
CEEI spatial data modelling
June/July 2011
Building categories and attribute standardization research
and definition
Summer/Autumn 2011
Technical implementation: definition of neighbourhood scale,
data acquisition, modelling, analysis, reporting for pilot communities
September 2011
Stakeholder Workshop 2, City of North Vancouver, BC
Winter 2012
Research completion

4.

Project Partners

The TaNDM project has worked in partnership with a number of organizations, each with their own
motivations for participating in the project.
Project Sponsor: CanmetENERGY, Natural Resources Canada
The project sponsor is Jessica Webster, Community Energy Planning Analyst with the Housing, Buildings
Communities and Simulation group within the CanmetENERGY division of Natural Resources Canada
(NRCan). TaNDM was funded by NRCan through the Clean Energy Fund via an umbrella project entitled
Integrated Community Energy Modelling; additional funding was provided through the Program of Energy
Research and Development. NRCan supports this work through its mandate to continue to investigate the
reliable measurement of energy and emissions in communities, along with CanmetENERGYʼs aligned
research objective of developing a consistent methodology for characterizing (measuring) energy and
3
emissions in communities. This contributes to the fulfillment of strategic directions identified in the
Integrated Community Energy Solutions Roadmap and its mandate to continue to investigate the reliable
4
measurement of energy in communities.
3

Parliament of Canada. (2009). Combining Our Energies: Integrated Energy Systems for Canadian Communities. A
Report of the Standing Committee on Natural Resources
http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=3982433&Language=E&Mode=1&Parl=40&Ses=2
4
Council of Energy Ministers. (2009). Integrated Community Energy Solutions: a roadmap for action
http://oee.nrcan.gc.ca/sites/oee.nrcan.gc.ca/files/pdf/publications/cem-cme/ices_e.pdf
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CanmetENERGY Buildings and Communities—Value Proposition
VISION
It will be common practice for new and retrofitted buildings and communities to be net-zero energy by
2050
KEY RESULTS
• Move existing housing and building stock towards net-zero, reducing their net energy consumption by
60% by 2050
• Develop knowledge and tools to allow the design of cost-effective integrated community energy
systems that optimize synergies among building design, urban form, industry, transportation and land
use by 2050
KEY ACTIVITIES
• Develop tools and supporting data infrastructure for measuring and optimizing community energy and
greenhouse gas reduction options
Adapted from CanmetENERGY Value Proposition

Project Team: BC Ministry of Forests, Lands and Natural Resource Operations (GeoBC), BC Ministry of
the Environment (Climate Action Secretariat, CEEI Working Group), BC Ministry of Community, Sport and
Cultural Development
Ministry of Forests, Lands and Natural Resource Operations: Per Magnus Wallenius from GeoBC,
TaNDM project manager. GeoBC creates and manages geospatial information and products as well as
providing consultation services for the Natural Resource Sector. GeoBC exploits the provincial enterprise
GIS and central BC Geographic Warehouse (BCGW) as key to the success of energy and emissions
mapping in BC. An integrated data warehouse (i.e. BCGW) allows for energy supply and demand to be
analysed (e.g. TaNDM and CEEI) and accessed through such application as the BC Energy Map or
iMapBC.
Ministry of Environment: Ted Sheldon and Ben Clark from the Climate Action Secretariat. The Climate
Action Secretariat works to reduce GHGs across the province and relies on the CEEI to support local
governments in this work. The Secretariat is the administrative home of CEEI and Ben Clark is Chair of
the CEEI Working Group. CEEI is committed to continuous improvement; providing the inventory at a
lower level of geography has been a key piece of feedback received by the CEEI Working Group. The
proposal of TaNDM to integrate buildings and energy data at a neighbourhood scale is work that CEEI
could not achieve on its own; such work requires a diverse project team, including a data modeller. CEEI
will be the direct recipient of TaNDM research and improvements.
The Climate Action Secretariat is also the home of the Climate Action Charter, representing voluntary
local government commitment to monitor and report on GHG emissions. Enabling local governments to
do this work of monitoring and reporting is a driver for CEEI improvement.
Ministry of Community, Sport and Cultural Development: Mary Storzer, Intergovernmental Relations and
Planning Branch, is responsible for supporting indicators associated with CEEI. The specific supporting
indicator relating to building energy performance sought by the TaNDM project was building energy
intensity. The Ministry is interested in acquiring more specific and reliable buildings data to be able to
report on this supporting indicator and to further additional objectives such as helping local governments
to plan new district energy projects.
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This Ministry enacted Bill 27, thereby requiring local governments in BC to set GHG policies, targets, and
actions to reduce energy use and GHG emissions in the fight against climate change.

Data Providers: BC Assessment Authority, BC Hydro, Fortis BC (Gas and Electric)
BC Assessment Authority (BCA): This Crown corporation provides its local government customers with
mandated data products and also fulfills other data requests. TaNDM represents the data needs of local
governments by focusing on specific improvements to the CEEI. By participating, BCA hoped to meet its
objectives to reduce the level of effort needed to meet customer requests for data and to produce a
consistent product.
Utility providers (BC Hydro and Fortis BC): Utilities hold energy consumption data for customers. Utilities
may have some interest in accessing BCA buildings data to potentially identify district energy
opportunities, thereby addressing conservation and demand-side management goals. Utilities have had
concern about providing energy consumption data to TaNDM as it could violate customer privacy.
Integrated Cadastral Information Society (ICIS): ICIS is a central organization that supports the
collaborative sharing and integration of cadastral and address spatial data for BC. ICIS was incorporated
in May 2001 and registered under the BC Societies Act as a non-profit organization. Local government
parcel data was accessed from ICIS where possible.

Local Government and Regional District Pilot Communities: City of Castlegar, City of North
Vancouver, City of Prince George, City of Victoria, Cowichan Valley Regional District, Fraser Valley
Regional District, Village of Burns Lake
In order to meet the requirements of provincial legislation and the voluntary requirements of the Climate
Action Charter, local governments must set policies, targets, and actions to reduce energy emissions.
Doing this well requires an understanding of baseline and current energy consumption levels and
emissions generated from primarily from buildings, on-road transportation, and solid waste sectors.
Some local governments have been requesting data from BCA and utility providers to establish their
baselines and monitor emissions (independently from CEEI, and in some cases before CEEI was
created). However, many local governments lack the resources to conduct such research and therefore
rely on the provincially sponsored CEEI for this information.
Local governments recognize the benefit of having access to more detailed buildings data from BCA,
particularly commercial buildings data, which has historically been difficult to obtain. They also recognize
the benefit of more detailed energy consumption data that is linked to building categories and spatialized
by neighbourhood as this would greatly enable the creation of local policy, implementation projects, and
neighbourhood-based infrastructure to assist land use planning and effectively reduce GHG emissions.
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PART B: Process and Outcomes
1.

Workshop #2

TaNDMʼs second stakeholder workshop was held September 14, 2011, in North Vancouver, BC. The
workshop followed months of research by the project team that sought to advance the project goals and
specifically address the four recommendations that emerged from Workshop 1 (held March 10, 2011, in
5
North Vancouver). These four recommendations were:
1. Standardize building types/categories
2. Support BC Assessment Authority (BCA) to develop a standard report of building attributes
3. Data integration is most robust and should occur at the building (or parcel) level, which can then
be reported at neighbourhood
4. Explore options for overcoming privacy issues and develop protocols related to data acquisition,
integration, and publication

The three main objectives for Workshop 2 related back to the recommendations of Workshop 1.
Workshop 2ʼs objectives were:
1. To gain stakeholder endorsement of the standard building attributes and categories to be used in
data modelling (relates to Workshop 1ʼs Recommendation #1 and #2)
2. To gain stakeholder understanding of the value of energy consumption data (“value chain”).
3. To initiate the data request to utilities and to gain stakeholder understanding of data integration
challenges (relates to Workshop 1ʼs Recommendation #3 and #4)
In the course of working through the objectives of Workshop 2, stakeholders would discuss project
challenges and direct the project team by providing additional recommendations to advance the project.
Appendix A provides the list of Workshop 2 participants.

1.1

Objective 1: Standard Building Attributes and Categories

The identification of standard building categories across pre-existing building categories established by
NRCan, GeoBC, BCA and the utilities, along with the development of a standard building attribute report
from BCA (to later be called the BCA Building Information Report), were identified as the first two
recommendations in Workshop 1.
At this stage of the project (March 2011), the TaNDM project team had identified that integration of data at
the parcel and building scale, and the aggregation of reported utility data by standard building category to
the neighbourhood scale, would enable reporting at a lower level of geography than the community scale
at which the CEEI reports are currently available. This approach would also allow for the data to be
scaled to the level appropriate to protect privacy and address any business sensitivity issues.
It was thought there would be considerable value for BCA in developing a standard building attribute
report to deliver information to users, allowing them to reduce the effort required of its current practice to
developing custom reports to meet local government data requests. CEEI would effectively become the
user for the standard report, drawing on building attributes related to energy emissions and specifically on
the floor area attribute that could be combined with energy consumption (as reported by the utilities) to
develop the supporting CEEI indicator of building energy intensity (or gigajoules per meter square
2
(GJ/m )).
5

See: Project Report: Tract and Neighbourhood Data Modelling (TaNDM) Project, Milestone 1, March 31, 2011.
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To develop the information required for identifying standard building categories and a template for a
standard building attribute report by BCA, the TaNDM project team began by conducting a user needs
6
assessment to understand what data was needed by users. Groups surveyed included local
governments, utilities, provincial and federal government representatives, private sector consultants, and
academics assisting with energy and emissions reduction work.
This understanding of user needs assisted the project team as it sought to identify the most relevant data
that was available. Building attributes data held by BCA are developed based on approaches to valuation,
approaches that in some cases have changed over time. This purpose for which the information was
originally collected differs, therefore, from local government purposes of energy and emissions
characterization and planning.

Building Attributes Matrix
Workshop 2 participants were introduced to two key documents, one a building attributes matrix and the
other a building categories matrix, both prepared to enable completion of the first two recommendations
from Workshop 1. These matrices can be found attached to this report as Appendix B and C. Participants
were asked to review these matrices and to achieve consensus on recommended attributes and building
categories.
The buildings attributes matrix (Appendix B) shows what data is available from BCA databases. Based on
user needs and an understanding of their applicability for energy characterization, attributes proposed for
the standard building attribute report (BCA Building Information Report) are listed down the left-hand side,
with BCA property classes appearing cross the top. Depending on the property class, attribute information
may have been collected differently. The cells describe the applicability of a particular building attribute
within a given property class for the TaNDM project: “not applicable” means it was deemed not to be
relevant for a given property class; “unreliable” means it may not be collected regularly and is therefore
not reliable for new purposes such as TaNDM.
Although BCA does not have all the attributes required for energy characterization, notably missing space
heating and hot water system types, participants agreed that the building attributes proposed for inclusion
in the BCA standard building attribute report provided a solid foundation. Furthermore, building attribute
information contained in a standard report could be integrated with other datasets such as imagery data
or modelled information.
Participants also agreed that although the BCA standard report would create a robust dataset that could
be mined for multiple purposes, this activity should stay focused on attributes specifically needed for the
TaNDM project.
Discussion ended with building attributes being endorsed in principle by participants.
Recommendation # 1 (Workshop 2):
BCA should develop an accompanying data dictionary to ensure the building attributes in the standard
report are being used appropriately.

Building Categories Matrix
The building categories matrix (Appendix C) shows proposed standard building categories and subcategories. The matrix reflected the work completed by the TaNDM project team since Workshop 1,
including a survey of data providers and others to understand what data categories were currently being
used and how they could be aligned.
6

The user needs assessment was conducted as a survey in March 2011, following Workshop 1.
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In order to allow comparison and alignment of building attribute data and NRCan modelled archetypes
and measured utility data, it was noted at Workshop 1 that a common standard of building categories was
needed. This definition of standard building categories could lead to measured utility data being
aggregated by building category/type for the purpose of the CEEI report and provide additional value by
enabling a coherent relationship with modelled baselines and future scenarios for each building category.
Participants endorsed the standard building categories.
Recommendation # 2 (Workshop 2):
The TaNDM project team should consider the addition of a mixed-use category and develop a reliable
7
method for calculating mix of use from key attributes such as floor area.
Considerations with conflation of standard building categories
Following a review of the proposed standard building categories, participants were asked to comment on
challenges for data conflation associated with adding these new standard building categories to their
respective databases. To get at the potential cost, comments were specifically solicited on the amount of
time required for such efforts.
BC Hydro has been using building categories, although not exactly as described by the proposed
categories, but staff would be able to work with the categories presented. However, BC Hydro would
“need a list and a co-op student for a year” to link the building attributes, including computer resource and
analytic time, and data reliability challenges could emerge.
Fortis Gas representatives endorsed the categories in principle, but as a regulated utility they would
require direction from the BC Utilities Commission to integrate the building category data. Fortis BC does
not currently use building categories as it is not a part of the companyʼs mandate or business process.
Address, consumption, and rate class are all the data that are required for billing. Since building category
data does not exist within the system, the commission would need to be asked if it viewed this additional
information as necessary for Fortis to integrate. Given that its databases have been under renovation,
technical resources would be a major issue with Fortis BC.

Format of Report
Following endorsement of the building attributes and categories, participants were asked about
requirements regarding format and timing of draft reports, as these would need to be specified alongside
the actual report request.
Participants agreed that Excel or CSV files would be preferable formats, and that it would be essential to
provide BCA standard reports in a format that would link to GIS.
The group agreed that reports should be made for the building stock during a given calendar year,
corresponding to the years of the CEEI. Whether the report should be issued effective December 31 or
mid-year, around the end of June, was not clarified. A further issue that was raised but went unresolved
was whether BCA should issue these reports on an annual or semi-annual basis. Currently, the CEEI is
developed and released every two years.
Recommendation # 3 (Workshop 2):
During the requirements stage of BCA report development, preferred timing should be confirmed for: the
8
period in which the building stock will be described; effective date and frequency of reports.

7
8

See discussion of mixed use under Part B, 2.1 and 3.6.
See discussion under Part B, 8. Recommendations (#8).
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Recommendation # 4 (Workshop 2):
A draft standard report should undergo quality control review to ensure the quality of the information for
9
the purposes of developing the building energy intensity indicator.
Recommendation #5 (Workshop 2):
BCA should identify a proposed cost to local governments and regional districts for developing the
standard building attribute report (BCA Building information Report).

1.2

Objective 2: The Value of Energy Consumption Data (“Value Chain”)

The project team presented on the value chain for TaNDM by discussing the needs of end-users and the
contribution that energy consumption data can make to meet those needs and contribute to a provincewide reduction in energy emissions through data modelling.
The presentation began by examining general goals of local governments and utilities, two broad groups
of TaNDM project stakeholders and end-users. For municipalities, goals can include reducing GHG
emissions and improving air quality, public health, energy security, economic development, and more
broadly ensuring a better quality of life. Utilities have similar goals but their objectives are specifically
related to decisions about infrastructure—achieving conservation targets, maximizing the usefulness of
existing energy infrastructure, and offsetting capital infrastructure costs. For both of these end-user
groups, new methodologies are required for measuring energy and emissions opportunities to assess the
effectiveness of various options.
Both user groups are currently engaged in strategic planning, establishing or responding to targets, and
working towards project implementation to achieve those targets. Access to data to inform decision
making, getting the right information to the right people at the right times, and (possibly) a map-based
approach for information integration could help local governments and utilities achieve planning objectives
and meet targets.
The project team proposed to workshop participants that the TaNDM project was operating in a space of
experimental implementation, where a high degree of complexity concerning the problem could be
resolved through a normative approach. Such an approach, where common goals and support for
authorities suggest that stakeholders ought to work together, could induce stakeholder collaboration to
address the challenges of making energy and emissions data available.
Workshop participants agreed that experimental implementation was what was being pursued, but also
said that legislative or regulatory changes may be required.

1.3

Objective 3: Initiating the Data Request and Understanding Data Integration
Challenges

The TaNDM mission has been to create spatially enabled CEEI-like reports for pilot communities at the
neighbourhood scale using standard building categories and attributes. The “parcel data method” was
described to participants as the best and ultimately the only method currently available to achieve this
mission. The importance of detailed data was emphasized, since success of the project depends on data
integration at the building and parcel scales. Parcel identifier (Parcel ID or PID), civic address, and x,y
coordinates were highlighted as the expected geo-referencing methods that would enable linking of the
various datasets. Postal code, typically used for data aggregation, was not recommended for use since it
cannot be reliably linked to building type nor does it align well with any other provincial dataset used in
this analysis. This method is scalable between parcel, neighbourhood, community, and the province.

9

See discussion under Part B, 5.3 and 7. Learnings.
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Figure 5. Integrated Community Energy Mapping and Modelling—Parcel Data Method, as applied in
TaNDM. Data is integrated at the parcel level: PID; civic address; x, y coordinates; inventory data
reflecting building type and attributes; measured natural gas and electricity consumption.

Following this discussion, six proposed TaNDM pilot communities
•
•
•
•
•
•

10

were identified:

Village of Burns Lake
City of North Vancouver
City of Prince George
City of Victoria
Cowichan Valley Regional District
Fraser Valley Regional District

The TaNDM project team identified several options for investigating the intricacies of privacy, security and
resourcing issues between the different utilities, BCA, and the Province (and the utilities may each require
a different option). No option would be used to make customer or account consumption data public; data
would only ever be reported at neighbourhood or community scales, in aggregate or summary form.
Three options for data conflation were presented to participants:
1. Utilities provide the Province with civic address and consumption data. Province aggregates and
reports out at the neighbourhood scale for the CEEI.
2. Utilities provide the Province with civic address. Province links civic address with Parcel ID and
standard building categories and provides linked dataset back to utilities; utilities integrate this dataset
with their billing/customer ID, aggregate data by building category, and report back to Province at the
neighbourhood scale.
3. A third party is engaged. Utilities provide civic address and consumption, Province
provides parcel IDs and building categories, and the third party integrates the data and aggregates by
building category to report back to the Province at the neighbourhood scale.

10

City of Castlegar would later be added to this group in order to include Fortis Electric, the cityʼs utility provider, in
the project.
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Fortis BC representatives suggested that data integration by the Province (option 1) was the preferable
pathway due to the current state of Fortis BCʼs information systems and their primary role as a billing
company. This would involve investigating and identifying a secure solution for customer-level billing
information to be made available to the Province for matching with parcel-level data for neighbourhood
CEEI reporting. While this option would not result in parcel and building data being provided to Fortis BC,
such data was not considered useful to its Communities Solutions team since the effort associated with
data integration and analysis would be too great. BCA noted that detailed data cannot be made available
for solicitation purposes, which could preclude the building attribute information being provided to Fortis
BC.
BC Hydro representatives suggested that data integration done in-house (option 2) was preferred
although some questions remain. Current thinking suggested that an integrated dataset would be
delivered to BC Hydro, which would be matched to billing data via civic address reflecting consumption for
one calendar year, but a margin of error in the address matching was expected. The authoritative address
should perhaps come from Address BC. BC Hydro could then aggregate customer data by building subcategory to the neighbourhood geographies and provide the totals plus the number of connections. From
a human resources perspective, there would be the need to identify GIS managers and technicians within
BC Hydro who could be responsible for such tasks.
Discussion indicated that option 3 was not considered a possible way forward. Participants agreed that
there were clearly roadblocks to both option 1 and option 2; the first step to help determine the way
forward would involve characterizing the roadblocks and identifying short-term and long-term strategies
11
for each roadblock.
Recommendation # 6 (Workshop 2):
Following Workshop 2, TaNDM project partners should hold meetings with different teams within both
Fortis BC and BC Hydro to discuss the preferred options associated with the respective data integration
12
solutions.
General Discussion on Data Integration Issues and Ways Forward
A general discussion was had on the roles of Address BC and the BC Utilities Commission (BCUC),
privacy, and the geographic scale for data aggregation.
Observing that 911 implementation has been causing many address changes, the question was posed on
when the Address BC information will be available. Understanding that Address BC has not yet
developed verified addresses for all communities across BC, a need was identified to continue to
communicate with ICIS concerning the state of implementation and the communities for which
authoritative Address BC addresses could be used as the civic address for the purpose of linking building
attribute information to utility information via the Parcel ID.
Participants considered the question of personal information and what constituted a privacy concern. BCA
information can be shared with other levels of government as long as it is used for reasons consistent
with government mandates, but cannot be shared beyond this unless the data is aggregated. Reporting
out at the neighbourhood level by building type would fulfill this requirement. It was noted that there is
precedent with the police who have access to detailed data for emergency response purposes.
Participants discussed finding the path of least resistance to access data while respecting privacy
legislation. It was mentioned that BC Hydro has an exemption from the BC Stats act; provincial legislation
allows the director of BC Stats to collect information.

11

12

These options evolved as the project progressed. See: 5. Information Transfer With Utilities.
See discussion under 5. Information Transfer With Utilities.
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Another initiative currently underway involving sharing of utility data for public sector organizations is the
PESECA initiative between the Province, public sector organizations (buildings), and the utilities.
The observation was made that legislative, regulatory, or organizational policy changes might be required
for data acquisition. In addition to abiding by privacy legislation, Fortis BC described their need for the BC
Utilities Commission to require objectives other than billing. The forecasting department would like to gain
permission to develop better forecasting capabilities, however, the main question being asked by the BC
Utilities Commission (BCUC) is whether a given activity is in the rate payerʼs best interest. In reviewing
proposals for supporting work, BCUC has looked at the impact of proposals on the rate payers and has
been reluctant to do anything that increases costs for rate payers. Participants posed the question, “what
if the proposed measures mean a short-term cost but provide a value to the rate payer over the medium
to long term?”
Following from this discussion, participants explored the question of the provincial governmentʼs role and
also the nature of the relationship between the BCUC and the Ministry of Energy and Mines. It was
suggested that possibly getting Ministry of Environment and Mines involved would be important since
resource plans from Crown corporations would need to go to the Ministry for approval. The BCUC reports
to cabinet.
Participants identified push points such as lobby mechanisms through UBCM, where local governments
can band together under their common need to reach targets and needing data to do this. The idea was
raised to coordinate a strategy to move the issue up through UBCM. Ministries talking to UBCM or the
Premier could be other options.
Recommendation #7 (Workshop 2):
13
Develop an approach for aggregating buildings data to either neighbourhood or community scales while
balancing the needs of local governments, privacy and commercial competitive interests, and data14
handling implications for GeoBC and the utilities.
Recommendation #8 (Workshop 2):
GeoBC should work with Address BC to determine which pilot communities might use the Address BC
15
civic address as a solution.
Recommendation # 9 (Workshop 2):
Understand the work being undertaken in the PESECA initiative between the Province, Public Sector
Organizations (buildings) and the Utilities.
Recommendation #10 (Workshop 2):
Explore the relationship between the BC Utilities Commission and the Ministry of Energy and Mines.

13

The definition of “neighbourhood” became clear over the course of the project. See discussion under Part B, 3.4.
See discussion under Part B, 2. Towards More Detailed Energy Use Summaries.
15
See discussion under Part B, 8. Recommendations (#3).
14
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2.

Towards More Detailed Energy Use Summaries

TaNDM project participants engaged in substantial deliberation to arrive at a common ground for three
major topics: the development of common building categories, the question of what geography was most
appropriate to use as the neighbourhood scale, and methods of data aggregation to protect customer
privacy and commercial interests. The resulting new procedures for data categorization, integration, and
aggregation are described in this section.

2.1

Standard Building Categories

The main goal of identifying common building categories across different organizations was to enable a
coherent relationship between building attribute data, measured energy use, and—although “out of scope”
for TaNDM—the use of modelling to assess building energy performance, carbon, and cost outcomes. It
was hypothesized by the TaNDM project partners that, for inventory development purposes, measured
energy data could be aggregated by building type, or category. This made the identification of standard
categories an essential project task and organizing component of the improved inventory method.
Standard building categories were decided upon through consultations with TaNDM project partners, BC
Hydro, Fortis BC Gas and Electric, representatives from local government pilot communities, and housing
and building energy experts from Natural Resources Canada. These sessions were led by Per Wallenius
of GeoBC, with a working group of:
•

•

•

Provincial representatives:
o Mary Storzer, Senior Planner, Intergovernmental Relations and Planning Branch, Ministry of
Community, Sport and Cultural Development
o Ben Clark, Transportation Policy Analyst, Climate Action Secretariat,
Ministry of Environment
o Ted Sheldon, Senior Climate Change Policy Analyst,
Climate Action Secretariat, Ministry of Environment
o Kim Boyd, Senior Business Analyst, BC Assessment Authority
o Laura MacLean, Senior Appraiser, BC Assessment Authority
o Lorraine Gilbert, Senior Appraiser, BC Assessment Authority
Federal representatives:
o Jessica Webster, Community Energy Planning Analyst, CanmetENERGY,
Natural Resources Canada
o Stephen Pope, CanmetENERGY, Natural Resources Canada
o Anil Parekh, CanmetENERGY, Natural Resources Canada
Consultants:
o Michael Wilson, Principal, Enerficiency Consulting
o Brett Korteling, Vive le Monde Mapping

Consultations reviewed building classifications used by local governments for long-range planning,
utilities for Conservation Potential Reviews, consultants for energy modelling, and federal building energy
experts for developing modelling archetype files for the National Energy Code for Housing and Buildings.
Classifications used in the census and the SMARTTOOL were also reviewed. Most importantly, these
categories were designed to be assigned based on BCA actual use and manual class codes. Appendix 1
shows the alignment of the TaNDM building categories with building category schema employed by other
organizations. Appendices 2 and 3 show how the standard building categories were assigned to BCA
actual use and manual class codes, respectively.
The standard building categories are, in practice, a four-tiered building categorization scheme. At the
coarsest resolution the major categories are equivalent to the sub-sector reported in previous CEEI
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inventories. Categories provide a medium level of detail that would be meaningful for planners. The subcategories are a longer a list of building types that would be familiar to building energy experts for
modelling energy performance. These three categories and their relationship to one another are shown in
Table 1. The fourth category is the categorization system used by a utility or other organization such as
BC Assessment Authority to classify buildings for their specific needs. The three tiers of the standard
building categories are designed so that the fourth category of another organization can be aggregated to
the standard categories of one of the three tiers.
The light and heavy industrial categories remain a matter for differentiation not by BCA but by the utilities.
Mixed use is identified by BCA actual use codes. Building energy is assigned to different categories in a
mixed-use building; energy used for shops and offices on the bottom few floors is assigned as
commercial, and energy use for apartments on the upper floors is assigned as residential.
This method for identifying standard building categories could potentially be replicated in other provinces
with adjustments for pre-existing categories and existing datasets used by stakeholders in other
provinces.
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2.2

Neighbourhoods

The purpose of using neighbourhoods is to break energy use into geographical units smaller than the
larger community (municipality or regional district) in a way that will help long-range planning. Two
neighbourhood definitions were considered: the census geographic units, tracts, and/or dissemination
area as defined by Statistics Canada; local planning areas as defined by local governments.
Census tracts and dissemination areas were chosen because of their connection with socio-economic
data and because they are a seamless, readily available provincial GIS dataset already used for CEEI.
Census tracts were used in urban areas since dissemination areas have too fine a resolution in cities.
Dissemination areas were used in rural areas where there are no census tracts. The boundaries defined
by the census used in the Fraser Valley Regional District (FVRD) are a combination of dissemination
areas and tracts because the FVRD encompasses urban municipalities and rural electoral areas. The
census numbering system provides the ability to distinguish between census tract and dissemination
areas when their respective identifier numbers (IDs) are stored in the same attribute field. Because tracts
have a decimal place in their ID numbers and dissemination areas do not, it is possible to combine
polygons from both in one GIS layer, use one attribute for a unit ID and still be able to relate back to the
original separate GIS layers.
Local planning areas, for jurisdictions where they exist, exhibit a range of origins, sizes, and purposes.
Determined by local governments, they most commonly relate to historic building eras or subdivisions,
future growth plans, or other locally specific requirement. There is currently no standard provincial dataset
for local planning areas, nor are they available from most local governments. The development and
coordination of such a dataset could be an opportunity for the Integrated Cadastral Information Society
(ICIS), which currently acts as a central data repository and distribution centre for all local government
cadastre (and other related data) in BC.
In order to protect customer privacy and commercial interests, BC utilities have developed a procedure
where energy use is summarized in groups of buildings that do not contain less than five occurrences of a
customer record for a certain building category. This is known as the “less than 5 rule.” Because of this
procedure, neighbourhoods need to be relatively large and neighbourhood level building categorization
must stay at more general major category level.
The “less than 5 rule” originates from an earlier data aggregation procedure referred to as the “greater
than 50% rule.” This “greater than 50% rule” often prevented the reporting of industrial use in smaller
communities containing only three or four industrial operations.
As a result of the “less than 5 rule,” a variation in size of the pilot communities necessitates a variation in
neighbourhood boundaries:
•
•
•

Smaller cities like Burns Lake and Castlegar do not have neighbourhood boundaries that contain
enough buildings to make their use reasonable
Medium-sized cities like Victoria and Prince George have local planning areas as well as census
tracts
Regional districts like the Cowichan Valley Regional District (CVRD) and FVRD have electoral
areas and municipalities; some municipalities in the CVRD or FVRD may also have local planning
areas but they were not collected for use in this project

The City of Prince George was interested in a combination of subdivision areas and community areas, but
some subdivision areas are too small and utility data aggregated to this level would be complicated by the
“less than 5 rule.” The re-designation of local planning areas would require back-and-forth consultation
between the TaNDM team, the local government, and possibly the utilities to find an optimum size that
doesnʼt break the “less than 5 rule.” That process would have taken too long for this pilot project. Because
the process of deciding on an appropriate local planning area can easily become complicated, the use of
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census geographic units for neighbourhood boundaries is considered the most efficient approach at this
time.
Long-term energy planning is a new use for local planning areas and it may take time to conceptualize the
best geographical boundaries for this purpose.

2.3

A Flexible Data-Aggregation Approach: The TaNDM Decision Tree

To make sure that no energy use goes unreported, geographical boundaries (municipal boundaries,
census tracts and dissemination areas) and building categories were organized to allow flexibility in the
aggregation of energy use for inventory reporting purposes. A decision tree was developed to help utility
data managers report with a protocol for the aggregation of building energy use at both the
neighbourhood and community scales whenever the ”less than 5 rule” was of concern. A utility follows the
decision tree aggregation routine when either of the following is found:
a. Less than five customer accounts belong to a major category at the neighbourhood scale.
In this case, the initial approach was to ask a utility to summarize the major category at the
community level instead, and if there were less than five occurrences of the major category at the
community level, the energy use would not be reported at all. This approach evolved during the
project, and the revised approach is to summarize energy use for all three major categories,
unless the “less than 5 rule” is broken for either of the non-residential major categories, in which
case energy use is summarized as either residential or non-residential. If the ”less than 5 rule” is
broken for both non-residential major categories and the residential major category, then energy
use is summarized as total energy use for all major categories at the neighbourhood scale.
b. Less than five customer accounts belong to a sub-category at the community level: In this
case, a utility is requested to summarize all energy use at the category level that the particular
sub-category and its related sub-categories belong to. If the “less than 5 rule” is broken for a
category, then that particular category (and related categories) are summarized up to the major
category that they belong to.
Figure 6 shows the decision tree represented in a step-by-step process.

TaNDM Milestone 2: project report

June 2012

20

To report building energy use by major category at
the neighbourhood scale, if the less than 5 rule...

is not
broken
report energy use as
residen;al,
commercial/
ins;tu;onal and
industrial use

is broken
for either non‐
residen;al category;
report energy use as
residen;al and non‐
residen;al

for either both non‐
residen;al categories
or the residen;al
category; report
energy use as a total

To report building energy use by sub‐
category at the community scale, if the
less than 5 rule...
is not
broken
report energy
use by sub‐
category

is broken
for a sub‐category;
aggregate all related
sub‐categories to the
category level

for a category;
aggregate all related
categories to the
major category level

Figure 6. The TaNDM decision tree is used to guide the aggregation of measured energy data to ensure
protection of customer privacy and commercial interests while maintaining integrity for inventory and
modelling purposes.

The main differences between current CEEI reporting and enhanced reporting from methods developed in
the TaNDM project methodology include:
1. More building categories—by expanding the major category (known in 2007 and 2010 reports as
sub-sector), to a mid-step category classification and a finer detail sub-category classification
(known in 2007 and 2010 reports as sub-secondary indicator). Sub-categories contain a wider
range of all building types appropriate for building energy modelling in addition to the residential
housing with current CEEI reporting.
2. More spatial detail in the reporting of building energy use by major category—by increasing the
scale of geographic resolution from the community to neighbourhood level.
By defining standard building categories, deciding on consistent neighbourhood geography and
developing a decision tree to facilitate flexible aggregation routines that meet utility privacy and
commercial “tests,” these improvements fulfil the TaNDM project goal of developing a method for
improved structure, completeness, and level of geography for the CEEI reports.
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3.

Data Elements

3.1

Parcel Fabric (Cadastre)

Parcels, each identified with a unique numeric identifier known as a Parcel ID (PID), are the building
blocks of land use planning. Each parcel represents a legally owned piece of land. A collection of parcel
polygons is known as the parcel fabric or cadastre. Parcels are a significant geographic unit because:
•
•
•

•
•

3.2

Bylaws and other land use restrictions are applied most often at the parcel level.
Zoning applied to a parcel is used to calculate development potential, and by subtracting existing
development the remaining amount of potential future development can also be calculated.
A parcel is a convenient, small, and common division of land, and energy use at the parcel level
can be aggregated to any larger planning area. There is flexibility to group parcels in local
planning areas, census tracts or dissemination areas, traffic zones, etc. All variations of
geographic groupings are possible when using the parcel as a building block.
A parcel is a common building block for local government planning and it is frequently updated.
Parcels in BC are stored in an integrated cadastral fabric that is coordinated and distributed by
ICIS. It is a readily available, province-wide dataset.

Assessment Fabric

The assessment fabric, comprised of polygons with a BCA folio number as the unique identifier, is
important because it provides a spatial representation of where buildings exist in the real world and
specifically in relation to the parcel fabric. Building categories assigned to BCA attributes include a Parcel
ID (PID). Sometimes these PIDs in a BCA data table are not adequate to map all building categories to
the cadastral fabric. The PIDs from the BCA data tables may not match PIDs from the cadastral spatial
layer, because:
•
•
•

3.3

A parcel can have ownership status that does not require a Parcel ID if it is Crown land part of the
Land Act system and not part of the Land Title system.
The update sequence of the cadastral parcels may be out of step with that of BC Assessment
Authority.
There are different methods used to capture complicated PID relationships in the cadastral layer.
For example, strata units can have their own PID number, but representing the many polygons for
each strata unit in the cadastral parcel layer is often too complicated and local governments
choose to use another attribute ID such as the strata plan number to identify the legal lot
boundary where many strata units are located; often the only way to connect the BCA folio to the
cadastral layer (and by association to the neighbourhood boundaries) is via a spatial join between
the assessment fabric polygons and the cadastral parcels.

Relationship Between Parcel and Assessment Fabric

As previously mentioned, the parcel fabric is maintained in BC by the Integrated Cadastral Information
Society (ICIS). The assessment fabric is maintained by the BC Assessment Authority (BCA). The majority
of boundaries for the parcel fabric (representing legal boundaries on the land) and the assessment fabric
(representing ownership and location of buildings) are aligned, with the two following major exceptions:
1. There can be multiple assessment fabric polygons for one (or more) cadastral parcel(s).
2. There can be a single assessment fabric polygon for more than one cadastral parcel.
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These differences occur because BCA focuses on ownership. There can be many owners on one parcel
and one owner can own many parcels. This relationship is critical to keep in mind when finding a
technique to assign measured energy use data to standard building categories and spatially represent
this energy use within a neighbourhood or community. Figure 7 portrays the different spatial
arrangements that can exist between parcel fabric boundaries and assessment fabric boundaries. When
there is a one-to-one relationship, the energy use for the building or folio is attributed to the corresponding
parcel. If there is more than one folio for a parcel, then the energy uses for all folios can be assigned to
the one parcel. The situation whereby a folio exists over more than one parcel, whether or not that parcel
has more folios, requires specific routines to assure an accurate assignment of energy use. Energy must
either be applied to only one of the parcels or shared between all the parcels.

Figure 7. Relationships between parcel fabric boundaries and assessment fabric boundaries.
Assessment fabric boundaries are figuratively drawn to be able to compare them with parcel boundaries,
though in most cases their boundaries would be exactly the same as parcel boundaries.

3.4

Neighbourhood (Census Tracts, Dissemination Areas, and Local Planning Areas)

One objective of the TaNDM project is to provide energy use data at the more detailed neighbourhood
level to support planning needs. The TaNDM Milestone 1 Project Report recommended that the
neighbourhood be defined in order to meet this objective. There are benefits to using both local planning
areas and census tracts and/or dissemination areas as neighbourhoods, although the process to acquire
and define local planning areas is more complicated and could be time consuming for some jurisdictions.
Research undertaken in the TaNDM project determined census tracts (in the case of urban areas) and
dissemination areas (in the case of rural areas) are the best fit for the project and for the CEEI at this
time.
Pilot communities were asked to provide local planning area polygons. The only pilot communities that
had local planning boundaries available were the City of Victoria and the City of Prince George. In
general, although there may be neighbourhood polygons used to describe different areas of a city, there
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can be other planning area polygons that are used for different planning purposes. Some of these may
include growth/development areas, high density infill priorities, traffic zones, etc. In a separate but related
project, the City of Prince George has developed new local planning areas for the purpose of energy
modelling that match with Official Community Plan (OCP) growth management boundaries.
An initial assumption is that census tracts and/or dissemination areas would provide the best
neighbourhood definition because census polygons are readily available for the whole province and this
approach allows local government planners to relate energy use with socio-economic data. Exceptions
may exist where cadastre and census polygons do not overlap but these exceptions were not
encountered very often in the TaNDM research. This spatial discrepancy mostly occurs with water lots
and small island parcels. Again, further discussion with local governments and energy modelling
practitioners is warranted to elucidate the benefits of using census geographical units.

3.5

Building Attribute Data

The main attraction of building attribute data held by the BC Assessment Authority is that it identifies
many of the core building attributes needed to characterize building energy performance, including
building type, age, floor area and number of units, along with many others. Certain attributes such as
heating system type and hot water system type were not available. Appendix 4 contains a full listing of the
attributes. It is desirable to have more detail when assessing energy performance, but attributes held by
BCA provide sufficient detail to group buildings into standard building categories for inventory purposes
and enable modelling to assess energy efficiency opportunities. Modelled energy use provides some of
the basis for the assessment of district or renewable energy technology integration opportunities.
Also significant is that BCA data is collected and maintained for the whole province, providing a
comprehensive view of the building stock as a whole within any municipality. This rich detail and provincewide coverage is an opportunity to characterize the building stock for energy and emissions planning
purposes in an accurate and replicable manner.
A unique BCA record is commonly referred to as a folio and is identified by its JUROL, a combination of
jurisdiction and roll numbers. The major category, category, and sub-category that comprise the standard
building categories are assigned to each unique BCA record based on the actual use code. Refinements
17
for educational buildings are guided by the manual class code and refinements for offices are guided by
floor area.
Similar to the process undertaken for the identification of standard building categories, a lengthy review
process was undertaken to assess the suitability of building attributes originally collected for taxation
purposes to be used for energy inventory development. Known challenges with repurposing BCA building
attribute data for building energy characterization include:
1. BCA data is collected and maintained for tax assessment purposes, specifically the valuation of
building improvements and land; energy modelling is a new application for this dataset.
2. BCA data is distributed to local governments in different formats.
3. BCA data is stored by local governments in different software packages and each have different
procedures for maintenance.
4. BCA folios in local government databases can be historic (deleted by BCA) or current (in use by
BCA); sometimes it can be hard to know the difference.
5. BCA data is understood differently by people working in local government; it is hard to find one
person well versed in all aspects of the data and knowledgeable on its currency.

17

Based on beta runs of the BCA Building Information Report, it may not be possible to break the
education category into more refined sub-categories.
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6.

7.

Prior to the TaNDM project, custom queries were required to gather important attributes such as
floor area and number of units for multi-family buildings (the existence of fields such as the
number of units is a mystery to most BCA data users).
Without custom queries and a method to connect more detailed data reports with the current
standard data reports, challenges are encountered with identification of different uses occurring
on the same parcel of land and proper attribution of floor area to buildings and units within
buildings.

One major outcome of the TaNDM project is the collaborative development of a standard BCA Building
Information Report that includes all fields important to energy mapping in one dataset. During the
discussions that defined the requirements of this standard report, clarification was provided on the
applicability of building attributes held by BC Assessment Authority. It was shown that:
1.
2.
3.
4.

5.

3.6

Manual class is not reliable.
Number of stories is not reliable.
Gross building area is third in line behind Net Leasable Area (NLA) and Gross Leasable Area
(GLA) in terms of accuracy.
Duplex information can be repeated when all characteristics are the same and it can be hard to
know whether there is a duplicated record or not and whether the floor area needs to be doubled
or not.
Without information on individual buildings that belong to the same folio or information about
different types of use that occur in the same building, there is only one actual use code and one
manual class code per property, which doesn't help identify a mixture of uses and can confuse
the assignment of energy use.

BCA Building Information Report

The TaNDM project seeks to standardize and clarify some of the issues around BCA building attribute
data and present them in a format that is easier to navigate and use for energy characterization purposes.
The notion is that with (a) all relevant information in one data table, (b) more accurate and refined
attributes to define the type of use that occurs in individual buildings or parts of buildings when mixed use
occurs, (c) an explanation for building area, (d) the inclusion of number of units for multi-unit buildings,
and (e) other clarifications for BCA attributes, the standard BCA Building Information Report will
drastically improve the ability to perform more accurate energy modelling and planning.
Unfortunately, a standard BCA Building Information Report was not available in a completed form in time
to use in the process of developing data packages for the utilities. The use of this report was assessed
after the fact based on beta versions and the ability of utilities to link data packages generated from
previous formats of BCA data with their customer information systems and return energy summaries as
requested.
Appendix 5 is a draft version of the technical specifications that describe the attributes of the standard
BCA Building Information Report.
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4.

Pilot Communities

Six pilot communities were chosen to participate in TaNDM project development. There are a variety of
different organizational units in BC and these six communities were chosen to test the data integration
and aggregation process with a variety of community sizes and characteristics—regional districts, cities,
and small towns. The Town of Castlegar was chosen as the seventh community in order to include Fortis
BC Electric in the project, but Castlegar planning staff were not involved in the project development or
requirements.

4.1
Small Communities and Rural Governments: The Village of Burns Lake and the
Town of Castlegar
The Village of Burns Lake was chosen because of its small size and rural nature. As previously
mentioned, the Town of Castlegar was added later. Both communities have no distinct planning
neighbourhoods except for a central downtown area. It was decided not to use census dissemination
areas because of the small numbers of buildings in different building categories and concerns of running
into the “less than 5 rule” too frequently. BCA information was sourced from each municipalityʼs database
systems. The first test data package sent to Fortis BC Electric was based on Castlegar data.

4.2
Large Communities and Urban Governments: City of Victoria, City of Prince
George, and City of North Vancouver
All three cities, chosen for their size and urban natures, have easily identifiable planning neighbourhoods.
Census tracts were used in these cities as dissemination areas were too small and would have caused
problems with the “less than 5 rule.” The City of Victoria and the City of North Vancouver had recently
received residential and commercial inventories from BC Assessment Authority that they were able to
provide to researchers with data use agreements. The City of Prince George had similar inventories, but
only from 2008. In order to keep as current as possible, BCA information from 2010 was taken directly
from the Prince George database system (this Prince George-derived data was missing floor area).
Prince George also required a data use agreement.
The City of Prince George requested more detail in their planning neighbourhoods, but the subdivision
level was too detailed and grouping the subdivisions to a more manageable size to satisfy the “less than 5
rule” became an iterative process beyond the scope of this current project.
The first test data package sent to BC Hydro and Fortis BC Gas was based on Prince George data.

4.3
Regional Districts: Fraser Valley Regional District and Cowichan Valley Regional
District
Both regional districts were found to have no clear local planning areas. Fraser Valley Regional District
(FVRD) uses census tracts within municipalities and dissemination areas for rural electoral areas as
planning boundaries. Neither the regional districts nor the TaNDM team requested local planning area
boundaries from municipalities within their jurisdictions, although these may exist. Planners at Cowichan
Valley Regional District (CVRD) and FVRD were very interested in having information for electoral areas
outside the municipalities and areas within the municipalities of their respective regional districts.
This project used census dissemination areas in the CVRD. For the FVRD, it was necessary to use a
combination of census tracts for municipal areas and dissemination areas for rural electoral areas.
It was necessary to source municipal cadastre from ICIS for the CVRD as it only maintains and holds
cadastre for its electoral areas. The FVRD has a copy cadastre for the entire regional district.
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The CVRD had recently received residential and commercial inventories from BCA that it was able to
provide with data use agreements. The FVRD provided excerpts from their database. To add to the
complexity, FVRD data organization contains more identifier attributes than Parcel IDs (PIDs) and BCA
folios. FVRD uses a LEGAL_ID to link various databases and has created its own GISLINK to connect
custom property database information to the parcel fabric. The GISLINK database organization is guided
by BCA folio attributes and GISLINK is either a version of folio or a Strata Plan number. With this
arrangement, a PID, which is normally the primary link for cadastral parcels, is a secondary attribute, and
multiple PIDs per LEGAL_ID are stored in a separate data table. In order to navigate this database
arrangement, actual use and manual class codes were assigned to BCA folios based on LEGAL_ID and
the relationship between parcels and folios was defined by spatial joins between the parcel fabric and the
BCA fabric. A second run for the FVRD also acted as a preliminary test run for the beta version of the
BCA Building Information Report that was received near the end of the project. A finding from this project
is that there are not standards for the organization and storage of BCA data within local governments.
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5.

Information Transfer With Utilities

In order to gather the information and liaise with the utilities, a consultant was engaged by the province to
assemble BCA building attribute information into data packages for the utilities to match with measured
energy data. This section describes the steps involved in this process. Figure 8 represents the data
linkages made in the TaNDM project to connect standard building categories assigned to BCA attributes
with neighbourhoods and ultimately measured energy use. Through this process, the utilities (BC Hydro
and Fortis BC Gas and Electric) can link their measured energy use data to standard building categories
either spatially via the parcel polygons, or based on database attributes: Parcel ID, BCA folio, and/or civic
address.
The complete information transfer process involves three data connection stages and one summary stage
(as depicted in Figure 8) to get to the goal of measured energy use summarized by standard building
categories and neighbourhood boundaries. The stages are:
1.
2.

3.

4.

The assignment of standard building categories to BC Assessment folios based on actual use
and manual class codes.
The assignment of neighbourhoods to the BCA data with TaNDM building categories, based on
either (a) the spatial relationship between parcel fabric and BCA assessment fabric or (b) the
18
database link between PIDs stored in BCA data and those stored in the parcel fabric.
The assignment of measured energy use by the utilities based on either (a) the spatial
relationship between the cadastral parcel and x, y coordinates of service locations, or (b) the
19
database link between common fields of PID, folio, or civic address.
The final summary of energy use by major category at the neighbourhood level and by subcategory at the community level.
Note: In the future, if the database fields PID, folio, or civic address become more common
between BC Assessment Authority and the utilities, there is a chance that a database match
would be preferred to the spatial x, y location match in order to obtain more refined matches with
multiple buildings on one property and multiple uses within one building.

18

It was found in this process that the spatial approach to assigning neighbourhoods to BCA folios is the preferred
method as there are more folios that can be assigned neighbourhoods with this method.
19

It was found that the spatial approach to assigning measured energy use to building categories via the cadastral
parcels is the preferred method as there are more categories that can be matched with this method.
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Assign standard
building categories
to BCA building
aEributes

•via a database link with
BCA actual use codes and
minor modiﬁca;ons based
on BCA manual class code

Spa;alize building
aEributes and
assign
neighbourhood
names

•with GIS via a spa;al rela;onship between BCA
assessment fabric, parcel fabric and neighbourhood
boundaries, or with database link via Parcel ID in
BCA aEributes and parcel fabric

Link energy use to
spa;alized building
aEributes

•with GIS via x, y service
loca;ons, or with database
link via Parcel ID, BCA folio,
or civic address
Summarize energy
use by building
category and
neighbourhood

•with a rou;ne
database
summary
procedure

Figure 8. TaNDM data relationships to enable neighbourhood and sub-category level energy use
summaries

5.1

Assembling a Building Attribute Data Package for the Utilities
20

To prepare building attribute data sets for the utilities, Python scripts were written to automate the
process of assigning standard building categories to BCA attributes, assigning neighbourhood names to
parcels and resolving the various types of relationships between Parcel IDs (PIDs) and BCA folios. The
steps below explain what each Python script accomplishes. See Appendix 6 for the “read me” document
sent to utilities and Appendix 7 for the sample reporting format.

Script 1. Create File Geodatabase21 (FGBD) to house all the GIS layers and tables.
1.

Load all data layers to a preparation File Geodatabase and identify critical attributes:
• PID in the parcel layer
• Census tract or dissemination area, as appropriate
• Name of local planning area
• JUROL (Folio) in the BCA assessment fabric layer
• The TaNDM-generated Actual Use and Manual Class lookup tables
• JUROL, Actual Use Code, Manual Class Code, and Floor Area in both the BC Assessment
22
Residential Inventory and Commercial Inventory
23
• A standard projection system (BC Albers )

20

Python is a programming language that has been customized for use with ArcGIS software.
For File Geodatabase definition, see http://www.esri.com/software/arcgis/geodatabase/index.html
22
These two inventories will be replaced by the BCA Building Information Report
23
For BC Albers definition, see http://www.ilmb.gov.bc.ca/risc/pubs/other/mappro/map.htm#1
21
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Script 2. Create spatial joins to develop Parcel ID to BCA folio “many-to-many” database relationships
that will help to connect BCA building attributes with utility measured use data.
1. Perform spatial joins of cadastral parcel point with assessment fabric polygon and assessment
fabric point with cadastral parcel polygon to get a full listing of all possible PID to folio many-tomany relationships.
2. Perform two spatial joins with cadastral parcel point: one with planning neighbourhoods and one
with census neighbourhoods, to form the basis for spatial summaries of energy use data at the
neighbourhood level.
3. The full sequence to create the PID to Folio many-to-many is:
Create parcel centroids.
Run a one-to-many spatial join between this point layer (target feature) and the BCA
assessment fabric polygons (join feature).
Create assessment fabric centroids.
Run a one-to-many spatial join between this point layer (target feature) and the cadastre
polygons (join feature).
Append the PID and folio from the table of this join layer with a table from
ParcelCentroid/AssessmentPolygon join layer.
Run a Frequency_analysis on the appended table for PID and Folio to get a unique listing
of all the possible relationships.
The reason to do the second join based on BCA points is that the BCA assessment fabric
sometimes contains little diamond polygons inside a parcel to represent a folio number and if
there are more than one of these diamonds, some of the folios will get left out with only steps
(a) and (b). Steps (e) and (f) occur in the “Create tables” script which is Script 4.

Script 3. Assign standard building categories.
1.

2.

3.

Assign standard building categories based on BC Assessment actual use and manual class
codes along with floor area. See Appendices 3 and 4 to see how the building categories are
assigned.
The manual class code is only used to:
• Differentiate education category into primary and secondary schools and universities
• Identify high-rise vs. low-rise apartments in the multi-family category
The floor area is only used to refine the office classification into small, medium, or large.

Script 4. Create tables.
This script sifts through the Parcel ID/BCA folio relationship and defines the occurrences of different forms
of this relationship in the parcel layer and a TaNDM_All_Uses table to facilitate the assignment of energy
use by the utilities.
1. Combine the parcel to assessment fabric and assessment fabric to parcel joins into one complete
join table; create a unique version with the Frequency_analysis command.
2. Combine commercial and residential inventories and create a unique version based on standard
sub-categories (this step wonʼt be necessary when the single file BCA Building Information Report
is created).
3. Make two records to represent all occurrences of mixed use (one for the residential portion and
one for the commercial portion).
4. Develop informational comparison tables to compare the folios represented in the assessment
fabric with the folios represented in the BCA tables.
5. Identify folios and, as a consequence, all standard building categories that are split over more
than one parcel.
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6. Identify which parcels have more than one standard building category.
7. Identify multiple use (more than one folio on a parcel) and split use (folio extended over more than
one parcel) in the parcel fabric and TaNDM_All_Uses table.
8. Assign neighbourhood names to the TaNDM_Parcel layer and the TaNDM_All_Uses table.
Script 5. Export data package.
1. Export relevant layers and tables to a File Geodatabase and Personal Geodatabase to send to
the utilities. The datasets that were passed back and forth between GeoBC and the utilities were
informally referred to as “data packages” during the project.
A lot of work is required to carefully represent the relationship between Parcel IDs (PIDs) and BCA folios
(JUROLs); this would seem unnecessary if the only purpose were to be able to connect neighbourhood
names to building categories as this spatial relationship can be defined with the assessment fabric and
neighbourhood boundary layers. The reasons to maintain a connection between the assessment fabric
and the parcel fabric are:
•

•

Local government planning occurs at the parcel level. Planning includes the calculation of density
and development potential, assignment of zoning, Development Cost Charges, and specific
bylaws. As a result, planners intuitively develop planning initiatives with parcel boundaries in
mind.
In order to maximize the ability to connect utility-measured energy use data via spatial
meter/service locations of x, y coordinates, using the parcel boundaries is the best way to “catch”
both the service location points and BCA folio distribution (especially if the folios are depicted
spatially as small diamonds) and relate them together.
Future exports from the provincial government to the utilities should include an attribute that
specifies the CEEI Org-unit ID to facilitate an easier import of energy use back into CEEI
reporting.

5.2

Supporting Utilities With Data Integration

An appreciation of utility needs was gained at various stages in the TaNDM project. For instance, plenty
of lead time is required to have utilities plan for the effort needed. Although utilities are receiving an
increasing number of data requests, the work involved in research and experimentation to deliver
improved data to external organizations is not part of their regular business. It is reasonable to expect it to
take time for work to be scheduled in with their internal business cycles and availability.
One challenging concept for all project partners was the importance of the “many-to-many” parcel to
building (PID to folio) relationships. Once utility representatives understood the implications of this
relationship, they were able to work with it. In similar future efforts, these types of conversations could be
supported with the decision tree, graphics, and maps developed during the final reporting of the TaNDM
project. However, the main issue with data matching does not stem from a misunderstanding of this
many-to-many relationship; the main issue is that it is very difficult to assign energy use to different
instances of energy use when there is more than one use occurring on a parcel.
Different approaches were taken by BC Hydro and Fortis BC to connect standard building categories to
customer accounts and then to aggregate energy use data by building categories to neighbourhood and
community scales following the decision tree described in Part B, 2.3 to arrive at reporting compliant with
the “less than 5 rule.”
BC Hydro used its Customer Information System database to establish linkages between customer
accounts and folios. It was important to point out the possibility for double counting when single folios
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were split over many parcels. Due to the complexity encountered trying to match folios stored in BC Hydro
databases with the folios delivered in the data package, this approach was abandoned. Complications of
matching folios occurred because the folios stored by BC Hydro originate from a different year than the
folios delivered by TaNDM, and the BCA data received from Prince George was a complex mixture of
more than one table (that included a relationship between PIDs and BCA folios in one table and a
relationship between PIDs and civic addresses in another). This arrangement of data resulted in some
complicated relationships when trying to link BCA folios with civic addresses in order for BC Hydro to
confirm they had the right folio.
Next, BC Hydro tried matching with civic addresses. It was found that 32% of service locations could not
be matched with civic addresses. BC Hydro completed a final attempt to match the standard building
categories with their measured energy use via x, y coordinates associated with service locations. Thirteen
percent of service locations could not be matched with x, y coordinates due to service locations existing in
road right-of-ways. In order to attempt the spatial match with x, y coordinates, the consultant who had
created the data packages needed to perform the necessary GIS work as it was more time efficient than
for BC Hydro to perform the GIS work.
Fortis BC Gas and Electric decided to assign energy use based on x, y service locations from the start.
They thought this would be the most time-efficient method. In retrospect, there appear to be two main
reasons for this foresight. Firstly, and most importantly, the Fortis BC Gas and Electric information
systems are integrated with GIS and therefore they approached this project thinking spatially from the
start. Secondly, and also very important, Fortis BC Gas and Electric approached this project with an
integrated team that included management, billing specialists, and technical staff; they also collaborated
in a brainstorming session with their team and the TaNDM project team to identify the most efficient and
appropriate method to complete the energy use summaries requested of them.
BC Hydro, on the other hand, does not have GIS analysis as an integrated method used by the Load
Analysis unit that worked on this project. Also, it did not approach this project with an integrated team. A
management representative attended TaNDM group meetings and discussions and then handed the
technical work to a technical staff member. BC Hydro did not strategize the most effective method to
generate summaries. They assumed that matching information to the BCA folios numbers in their
database would work well. When this approach did not work, BC Hydro then attempted a routine default
approach of civic address matching, which did not work much better. It was only after the consultant
working for the province suggested they try to create data linkages with x, y service locations that this
process was attempted. The late entry of this approach is most likely related to the fact that the Load
Analysis unit is not used to working through information system challenges with the help of GIS analysis.
Table 2 compares the matching success and percentage of energy use that had to be aggregated in
larger groups due to the “less than 5 rule” between Fortis BC Gas and Electric.
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Table 2. Comparison of success rates in data matching and aggregation of measured energy use by
Fortis BC using an x, y service location match and by BC Hydro using both a civic address match and an
x, y service location match.

Utility

Major
Categories
Matched

Sub-categories
Matched

Major categories not
reported at
neighbourhood level
for privacy reasons
7.5%

Sub-categories not
reported at
community level for
privacy reasons
0%

Fortis BC Gas
100%
92.7%
x, y service
location match
Fortis BC
98.4%
98.4%
n/a
32%
Electric
x, y service
location match
BC Hydro civic
80%
62%
60%
41%
address match
BC Hydro x, y
92.5%
92.5%
11%
1%
service location
match
*Major categories and sub-categories that could not be reported for privacy reasons were
aggregated with other major categories or sub-categories as necessary to increase the number of
entities reported in each aggregation to more than five.

The numbers in the summary table show that BC Hydro was able to achieve similar match rates as Fortis
BC with x, y service locations. There are a few remaining issues with the BC Hydro report:
1.

Thirteen percent of BC Hydro service locations are in the road right-of-way. Some of these are for
municipal lighting, but some may be for buildings located on the parcels nearby. When the x, y
service locations are not found within the parcel boundary it is hard to make a correct match with
the standard building categories that are located in the attributes of each parcel.

2.

At the time of receiving the last energy use summary from BC Hydro, they did not assign their
own major categories of energy use for the instances when there are multiple uses per parcel. A
more accurate summary of energy use would be possible if utilities assigned their own major
categories when multiple uses occur on a parcel. In Prince George the percentage of parcels with
multiple uses is low, but in other jurisdictions such as Victoria, Vancouver or Surrey, this
percentage will be much higher.

Fortis BC Electric also did not assign their own major categories of energy use for the instances when
there are multiple uses per parcel.
Another point to remember with electrical energy is that it also powers street lighting, and although street
lighting is not technically a building use, it will need to be allocated somehow with the more detailed CEEI
reporting. Perhaps another category such as ”Municipal non-building” will need to be added to the
reporting scheme.
Using x, y coordinates to establish linkages between energy consumption and standard building
categories and other attributes works well when there is one folio per parcel, as in the case of a singlefamily dwelling on one parcel. It also works when there is one folio or building over many parcels.
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Challenges arise with using solely x, y locations to connect energy use to building categories and
neighbourhood names when multiple uses occur on one parcel. The only way to connect energy use at
the sub-category level when there is more than one use on a parcel is with civic addresses. Currently,
there are too many inconsistencies with how civic addresses are stored in BCA and utility databases.
With multiple uses per parcel or mixed-use buildings on a parcel, utilities are able to differentiate between
commercial and residential use based on their customer rate class, although it is important to confirm that
utilities always consider apartments in the residential rate class. If there were cases when a mixed-use
building has only one service location and the amount sent to the residential portion cannot be
differentiated from the amount sent to the commercial portion, then it would make sense to add a purely
mixed-use sub-category to the TaNDM categorization.

5.3

Receiving a Return Data Package From the Utilities

Appendix 8 contains the summarized data received from BC Hydro and Appendix 9 contains the
summarized data received from Fortis BC Gas and Electric.
BC Hydro had a different interpretation of the decision tree when the “less than 5 rule” was broken at the
sub-category level than was intended; instead of grouping all sub-categories under the same category
and reporting at the category level, BC Hydro reported the one sub-category grouped at the major
category level for the whole community. For example, when the hospital sub-category broke the “less than
5 rule”, care facilities were not grouped with hospitals in order to summarize at the healthcare level only.
Instead, hospital energy use was grouped at the major category level as a commercial/institutional energy
use and care facilities were still reported at the sub-category level. This approach maintains detail at the
sub-category level but at the same time removes detail from the category level. The original intent was to
keep the sub-category summaries as detailed as possible at each more generalized level of
categorization. This intent necessitates an aggregation of all sub-categories within a category if one subcategory breaks the “less than 5 rule” instead of aggregating one sub-category with other sub-categories
from different categories at the major category level.
In terms of major category summaries at the neighbourhood level, it was pointed out in discussions with
consultants HB Lanarc that the final summarized energy use would be more useful for energy modelling if
energy use summaries were kept at the neighbourhood level whenever possible, instead of generalized to
the community level. In other words, when an industrial or commercial-institutional grouping broke the
“less than 5 rule,” that energy use should be merged (industrial with commercial/institutional) into a nonresidential grouping and kept at the neighbourhood level. If necessary, because of other “less than 5”
rules being broken, having the total energy reported for a neighbourhood would be more helpful than
having some energy for one major category reported at the neighbourhood level and energy for the other
major categories reported at the community level.
The utilities have confirmed that they can report energy use at the neighbourhood level following this
approach and resubmitted sample datasets for Prince George local planning areas with the following
fields:
1.
2.
3.
4.
5.
6.

Residential energy use
Commercial and institutional energy use
Industrial energy use
Non-residential energy use, when #2 or #3 break the “less than 5 rule”
Total energy use when #2 and #3 or #1 break the “less than 5 rule”
BC Hydro did include residential energy use and commercial and institutional energy use fields
instead of grouping as per #5

BC Hydro noted that there is energy use that could not be attributed to the existing TaNDM categories,
typically associated with municipal services such as: some transportation and municipal accounts,
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recreation facilities, communication towers, street and traffic lights, bus stops, infrastructure, and store
signage. Fortis BC Electric also noted that there are many instances of energy use for lighting not easily
matched because the x, y service locations fall in the road right-of-ways outside the cadastral parcels.
2

Another targeted deliverable for the TaNDM project is energy intensity (GJ/m ) values for building subcategories. Since the BCA Building Information Report was not available in advance of the data request
sent to the utilities, floor area was not included as a summary value. Therefore, the generation of energy
intensity values for different building sub-categories was not easily achieved. It would be possible to
attempt to create intensity values based on the folios that utilities were able to match, but at this point it is
considered best to recreate data request packages with the inclusion of floor area when the BCA Building
Information Report is available and derive energy intensity values at a later date.

5.4

Modifications to Accommodate the BCA Building Information Report

In all respects, the TaNDM process of requesting energy use summaries from utilities will be improved
and made easier with the availability of a standard Building Information Report from BC Assessment
Authority. It will mean a consistent data table that can be relied upon and most records in the data table
will have values. This is especially important with actual use codes as there were often many actual use
codes missing from local government-derived BCA tabular information. Actual use codes are essential for
the assignment of standard building categories.
At the time of writing, only a beta version of the standard BCA Building Information Report was available.
The Python scripts that prepare the data request sent to the utilities have been modified to receive this
Building Information Report and assign standard categories based on the actual use and manual class
codes. Additional or future scripting necessary to ensure a proper implementation of the intended TaNDM
methodology includes:
•
•

•

A proper accounting of floor area for multi-unit and mixed-use buildings
A method to account for the lack of an attribute that identifies unique buildings
o In the case of strata ownership, each BCA folio refers to an individual owner but there is
no way to know which building the strata owner resides in. There are instances of more
than 100 folios on one parcel with 2 or 3 buildings, but no way to know which of these
buildings each strata unit belongs to.
A further assignment of TaNDM categories to the BCA attributes “Occupancy” and “Unit of
Measure.”
o These attributes contain values that describe the type of use that occurs within different
buildings on a lot or portions of a building when the type of use differs from the
predominant actual use and manual class codes.
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6.

Integration of TaNDM Methods with CEEI

CEEI currently reports building energy use by sub-sector (major categories in this report) at the
community level. CEEI also reports residential energy use in a more detailed sub-secondary indicator
classification similar to the sub-category level in this report. The integration of more detailed information
within the CEEI reporting structure will require the addition of neighbourhood-level reporting and the
addition of further sub-category-level reporting for commercial, institutional, and potentially industrial
energy use. The term “potentially” is used to refer to industrial use as there is not an agreed upon
approach to distinguish between light and heavy industrial use. Appendix 10 contains a detailed
discussion of how the level of detail achieved using the method developed in the TaNDM project can
merge with existing CEEI reporting.
The Oracle database architecture of the CEEI data model is well equipped to accommodate the added
levels of detail that the TaNDM initiative will bring. The main requirements will be:
•
•

•

•

•

•

•

another level of geographic IDs below the Org-unit ID
a translation table to relate old residential sub-secondary indicator types to new sub-categories
and the addition of sub-categories for commercial/institutional and potentially industrial major
categories
to provide an overview of provincial legislation and regulation pertaining to privacy and data
integration for commercial purposes and corresponding policies of organizations that act as data
custodians and recipients
further explanation of how the TaNDM decision tree and the “less than five rule” respond to these
requirements, which will help to further explain why some building energy use cannot be reported
at the neighbourhood level or the sub-category level
a consideration of how to redesign updated reports as there is now the possibility for multiple
major category summaries—one for each neighbourhood instead of just one for the whole
community
new design considerations for the multiple maps required to depict (a) energy use by
neighbourhood as a total or in each major category, and (b) energy use by sub-category for the
whole community
in view of ongoing data and database issues, consideration of:
(a) how to best report energy use at the sub-category level when a 100% match is not
possible, and
(b) how to best calculate and report the new supporting indicator of energy use intensity
which is based on sub-category energy use and associated floor area
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7.

Learnings
This research project was highly valuable as a process to review how organizations assign
building categories and account for energy use, and it resulted in shared learning for all involved:
•
•

•

•

•
•

•

•

•

Data integration with utilities is complicated as there is currently not a consistent
method or coordinated common attributes to make database linkages complete
The reliability of BCA information has been confirmed and a Building Information
Report is necessary to clarify attribute usefulness and to make sure everyone is
using the same information in a consistent and informed manner
Local governments and energy modelling practitioners are very interested in both the
BCA Building Information Report and energy and emissions inventory reporting at the
community scale (potentially) by sub-category and at the neighbourhood scale by
major category
Energy intensity, calculated by dividing total sub-category building energy use by
floor area, would be most helpful for a modelling purpose if age was taken into
account; currently the design is to summarize energy use by building sub-category as
the further refinement of summaries to different age groups within building subcategories would be complicated due to the “less than 5 rule”
A consistent approach for how local governments store BCA information and handle
the Parcel ID/BCA folio relationship is lacking
Utilities may need to be required through legislation or regulation to participate in this
process in the future to ensure a consistent approach is fostered to make data
available for CEEI, as it is currently not currently part of their mandated duties
The x, y coordinate data connection method using a GIS is the most efficient and
successful method except when multiple uses occur on one parcel or when the
service location is in the road right-of-way
It is more accurate to not use Parcel ID numbers and instead use a unique number
for each parcel in the parcel fabric.
o One reason for to use different IDs is because the data relationships work
better when no two parcels share the same ID and often local governments
will maintain parcels that are split by roads (or for other reasons) as two
separate polygons instead of one merged polygon per PID number.
o Another reason is that PID numbers can be assigned improperly and this can
result in the improper assignment of building energy use related to the BCA
folio. Using a generic numeric ID will force the spatial location of buildings to
be decided by the location of BCA assessment fabric alone
When multiple uses occur on a parcel or within a building, the only way to get a
definite transfer of the standard building category is with civic address
o In these cases, the approach used in this pilot was to ask the utilities to
assign energy use based on their customer rate class: if the rate class was
commercial, it was assigned to the commercial building sub-category; if it
was residential, it was assigned to the residential building sub-category

TaNDM Milestone 2: project report

June 2012

37

8.

Recommendations
1. Formalize a consistent method to relate standard building categories across
organizations (municipalities, utilities, provincial and federal governments) and enable
private sector, NGO, and academic organizations
• Forging agreement on similar standard building categories will provide a consistent
framework for organizations to talk about building energy use by smaller categorical
divisions and will improve coordination of energy and emission reduction planning
and measuring and monitoring efforts
• While it is not necessary for all organizations to use the same building categorization
scheme within their own information systems, it is important for all organizations to
agree on which standard building categories their existing categories will match with

2. Provide an option for local governments to designate their own neighbourhoods for
the purpose of energy planning and request that local governments maintain their
own updated census geographical units
• A local government knows best how their neighbourhoods can be delineated to serve
energy and emission planning
• Each local government could supply a version of their cadastre with local planning
areas included as a standard attribute in the provincial cadastral fabric maintained by
ICIS
• A local government using the TaNDM decision tree and standard categories mapped
to the BCA Building Information Report could pre-test their neighbourhoods to assess
how often their boundaries would break the “less than 5 rule”
• Census tracts and dissemination areas are not as accurate as a local governmentʼs
cadastre; a local government can either (a) update the census boundaries so that
they cover all cadastral parcels accurately, or (b) include the census attributes of tract
and dissemination area in the attribute structure of their cadastral: (a) would require a
lot of coordination to update the central repository for census boundaries (BC Stats),
and is a long-term solution, while (b) is more achievable in the near term

3. Promote the adoption of Address BC by municipalities, BC Assessment Authority, and
utilities
• Civic address is a common attribute between all three parties: the authoritative civic
address to be provided by the Address BC initiative would enable more accurate
matching of energy consumption data because of its ability to provide database
matches for multiple buildings on one property and multiple uses within a building
i.
However, currently each party collects stores and maintains some
addresses differently: there are many types of properties and energy uses
that are registered with uncommon address structures, especially in the
case of illegal suites and rural properties
• If all three parties adopted the same address standards and as a result the same
addresses, then data matching would be more accurate and more efficient
• This will take some time and require coordination with the entities that create
addresses—mostly municipalities but sometimes fire departments in more rural areas
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4. Promote the adoption of the provincial Crown Land PIN number and strata plan
number as another parcel identifier with local governments and BC Assessment
Authority
• Not all legal parcel boundaries have Parcel ID numbers, hence the necessity to
assign unique “placeholder” PIDs in the TaNDM process and use a spatial join
between BCA assessment fabric and cadastral parcel to ensure a proper PID/Folio
relationship
• All parcels that do not have PIDs will have a PIN assigned by provincial Crown Lands
or are the legal boundaries for the shared common space of a strata
• If the PIN numbers and strata plan numbers were incorporated into a local
governmentʼs cadastral fabric, then all legal parcels would have a unique ID with a
value that provides much more information than a made-up ID
• This comprehensive, unique identification framework for parcels would facilitate
easier data matching and increased accuracy

5. Coordinate a process with utilities to identify where building attribute data cannot be
matched to consumption data, and vice versa where consumption data cannot be
matched to building categories, and what steps can be taken to ensure better
accounting
• There are energy uses tracked by utilities and not related to buildings that could be
accounted for with some additional sub-categories—street lighting and traffic signs,
for example; these are most often municipally owned and should be accounted for

6. Continue to use the BCA assessment fabric to link BCA attributes to the cadastral
parcel fabric and as a result the neighbourhood boundaries
• Due to issues related to parcels in the parcel fabric missing PID numbers or needing
custom methods to assign PID numbers, as is the case with strata plans and Crown
Land parcels, the most complete method to spatialize BCA folios is via the BCA
assessment fabric

7. Work toward legislative changes that require utilities to organize their data in a
manner that supports more detailed reporting and integration with provincial and local
government work. This could include:
• Adopting an identical method (Address BC) to store civic addresses so each
organization can identify the same building and data matching is made easier
• Adopting a standard method to categorize buildings to enable inter-agency energy
planning discussions
• The addition of census tract and dissemination IDs as well as CEEI Org unit-IDs
within their database structure
• Providing detailed energy use records to a third party that would integrate and
summarize the information without jeopardizing the privacy constraints and taking the
time of utility employees
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8. Initiate a process to ensure local government cadastre and BCA assessment fabric
are current to the date that the Building Information Report is run
• This may mean that local government cadastre and/or BCA assessment fabric is
collected sometime after June or July, which is the yearly temporal valuation goal of
BC Assessment, so that local governments can have time to catch up
• It will require that both local governments and BC Assessment Authority work to
generate a “CEEI Building Information Report” update that is current to the
appropriate date
• This synchronous data will result in better matches and more accurate energy
information

9. Initiate a secondary project to develop building archetypes based on vintage
• This could be a separate project that runs a statistical analysis on the energy use of
different building types by age and weather zone to generate a package of intensity
values that can readily adopted by energy modelling practitioners
• Recently, there has been similar work conducted by Natural Resources Canada with
BC as the project area; when this project is complete, the results should be studied
for relevance and an evaluation of additional work should be completed to develop a
set of archetypes that could be used for energy modelling in BC

10. Consider asking the utilities to only match energy use data via x, y coordinate
locations and report multiple energy use on a parcel by major categories only, until
Address BC ensures consistent civic address matches
• The easiest and most efficient method for utilities to match data is with x, y
coordinate locations
• The only loss in accuracy is for full accounting of sub-categories that occur on a
multiple use parcel
• This would mean that (a) sub-category accounting would also require a percentage
matched figure alongside each sub-category, and (b) energy intensity values could
be generated only for the percentage that were matched

11. Request that the utilities provide total energy use by neighbourhood as well as the
major category breakdown by neighbourhood
• This would provide better energy planning information by showing the energy use
broken down across a community
• Where possible, the major category summary by neighbourhood would provide more
detail in terms of priority: (1) All Major Categories, (2) Residential and Non-residential
categories; if neither of these are possible then total energy would be reported
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Part C: Discussion
1.

Achievements

The TaNDM project achieved many of its objectives in pursuit of neighbourhood-scale energy and
emissions reporting for buildings.

Increased Collaboration and Awareness
The TaNDM project required a high degree of collaboration between project partners. To achieve the
project objective of standardizing building categories across multiple organizations, the project relied on
the willingness of all partners to collaborate on solving difficult technical, legislative, and administrative
challenges. The project achieved a high level of collaboration, made possible by the awareness of all
partners of their common interest to gain better access to more detailed data.
The TaNDM process of in-person engagement through facilitated workshops and meetings assisted
partners to build strong working relationships across government offices, Crown corporations, and private
organizations. A community of practice exists that includes all those working toward GHG reduction—not
just GHG modelling practitioners but any organization involved in working toward reducing energy
consumption. Partners discovered who is doing what with respect to buildings and energy in the province,
which allowed for new connections to be made and for this community of practice to become more aware
of each otherʼs work and common interests.

Standardization of Building Categories and Attributes Across All Data Providers
Project partners have agreed upon standard building categories and attributes to ensure a coherent
relationship between the building data and measured energy data that they collectively hold. The
integration of standard building attribute data at the parcel level, and aggregation of measured electricity
and natural gas data by standard building category has resulted in a methodology for developing a
neighbourhood-scale energy and emissions inventory. Upon provision of the standard BCA Building
Information Report, the methodology will also enable the calculation of the CEEI supporting indicator of
building energy intensity.
An additional benefit of standardizing building categories across the databases of data providers is that it
enables comparison of data across the province. A known deficiency of current CEEI reports is that
methods integrating energy consumption data are different for each utility data provider, preventing the
possibility of making province-wide comparisons. By integrating energy data across standard building
categories, TaNDM has improved the scientific reliability of comparisons across municipalities (and
regional districts).
Local government project partners have indicated that the standard building categories are very useful for
local government policy and bylaw development. Ideally, local governments would prefer access to
parcel-level data, but data rolled up to the neighbourhood scale is still very useful.

Accessibility of BC Assessment Authority Data
By standardizing building categories and attributes (the BCA Building Information Report), TaNDM has
enabled access to a host of BC Assessment data that CEEI did not previously have access to. BC
Assessment holds data relevant for land use planning; the data provides a clearer picture of land uses on
the ground and can be used to understand things like proximity to services, which can be used in
transportation planning, and when combined with energy consumption data can inform local policy and
projects (including district energy) to reduce buildings-related GHG emissions. The many more data
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attributes now available to local governments is useful for doing the work of reducing energy use and
GHGs across the province.
It was a challenge to figure out the BCA data in terms of what was being reliably collected and what could
be shared that did not compromise privacy. Work began on this prior to TaNDM, but it was the TaNDM
project that enabled the sharing of more data with local governments.
BC Assessment Authority had its own objectives that it sought to achieve as it collaborated in the TaNDM
project. Local government requests for data were increasing, spurred by their need to meet Local
Government Act requirements, and these custom data reports had been overwhelming BCAʼs frontline
service staff. BCA was concerned about the level of effort required to meet these requests and identified
the particular issues of data integrity and meeting customer expectations for using data that had been
collected for assessment purposes (not GHG modelling).
TaNDM effectively funnelled local government data needs into a standard request, undertaken on behalf
of local government end-users of the CEEI. The Building Information Report that BCA can now produce,
potentially distributed through CEEI, meets the needs of local government customers and achieves both
TaNDMʼs and BCAʼs objectives. Unknown at the time of writing is how many local governments will
demand this product over the next year and how BCA will manage these requests.

Advancement of Privacy-related Protocols to Enable Sharing of Buildings Data
BC Assessment Authority is restricted in the data it shares by concerns about protecting citizen privacy
and the possible business sensitivity of data. Fulfilling data needs outside of assessment purposes, such
as its use by TaNDM to improve the CEEI, requires BCA to carefully review the data being requested.
In general, BCA offers a fair amount of latitude to their local government customers, but some securities
need to be put in place so that the data is being used for only its intended specific purpose and by people
that are supporting that purpose. Any personal information in the data must be managed by the end user
in ways that adhere to freedom of information and privacy requirements. To ensure privacy, data is
typically rolled up at an aggregate level. The TaNDM project required buildings data at the level of each
building (not an aggregate or summary level) for the purpose of integrating this data with energy use data,
ultimately to enable an inventory that is fully scalable (and reported in aggregate form).
To meet TaNDMʼs requirement, a Privacy Impact Assessment (PIA) was used to match BCA data
attributes to TaNDMʼs needs and to then review the data being requested. The Ministry of Culture, Sport
and Community Development submitted a PIA to BCA for review by its Freedom of Information and
Privacy officer. The PIA determined that certain sensitive items were not part of the request, such as
owner name, mailing address, and income data. This process cleared the way for BC Assessment to
share a new set of building attributes with the TaNDM project (and by extension, with local governments).
However, private companies (utilities) were not identified in the review. A separate Privacy Impact
Assessment would be worthwhile to assess the re-identification risk associated with integration of BCA
building attribute data with data attributes contained in utility customer information systems.
Another barrier to data sharing stemming from commercial competitive considerations identified during
TaNDM was that BCA could not share building attribute data to entities for use in profit-seeking activity.
For instance, Fortis BC Gas could not use building attributes provided by BCA for identifying district
energy opportunities. An improved understanding of the regulator framework and the specific regulation in
question would be important to pursue for any entity with an interest in advancing district energy.

Advancement of Spatialized Data (Maps)
Provincial staff have been working on inputting CEEI data into GIS in order to report it spatially. As
community-scale data (municipality or regional government), the maps are quite coarse. TaNDM will bring
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significant improvements to this map; instead of looking at a whole municipality as one large piece of
information, the scaling ability enabled by TaNDM will break the information down into multiple polygons
(neighbourhoods) that describe the municipality in more detail. As a visual communication tool, a map is
more effective than a spreadsheet for non-technical users for visualizing energy. Though CEEI is already
trying to communicate in a map-based form, TaNDM improvements will make that map much more useful
and resonant with local governments and their citizens.
TaNDM products are primarily considered a tool for local government staff, but the data will likely be most
useful to them in forms that they can pass on to their elected officials and the wider community.
Opportunities exist to link this spatialized data with applications such as Google Earth and social
networking sites, allowing practitioners to use TaNDM and CEEI products to engage a wider audience
about various aspects of community planning.

2.

Working with Stakeholders: Learnings to Apply to Future Projects

Project partners included several stakeholder groups. Future projects, whether related to TaNDM, CEEI,
or other topics will benefit from a greater understanding of stakeholder experiences in the TaNDM project
24
and their organizational interests and motivations.

Working with Local Governments
Local governments need support to create complete, compact, energy-efficient communities
The Local Government (Green Communities) Statutes Amendment Act has placed a great deal of
responsibility on local governments. One of the major challenges local governments face is access to
data to support planning and project implementation. Each local government has tried to address this
challenge on its own. Some have been able to do this work in-house and some have hired external
consultants, but others have not had the resources to do take either approach. Even with the introduction
of CEEI reports in 2010, there is still a great deal of effort spent acquiring the data needed to assist
decision making.
Building attribute data is essential for local government land use planning and other strategic planning
and analytic exercises at municipal and regional levels. The BC Assessment standard report on its own is
extremely useful to local governments as most do not currently have this data. With the addition of energy
consumption data reported by building categories, local governments will have several key datasets
required to undertake the energy modelling needed to assist with crafting GHG targets, policies, and
actions that are suitable to their specific circumstances. Additional datasets that could be useful would
include housing and building archetype modelling files (produced by NRCan), ecoENERGY Retrofit Audit
records, and datasets enabling renewable resource assessment and technology integration such as
LiDAR.

Community improvement happens at the scale of neighbourhoods and across building categories
With support from TaNDM products, local governments can get down to the business of creating
complete, compact, energy-efficient communities. TaNDM reporting of energy use and GHG emissions at
the neighbourhood scale and by building category will provide local governments with the detail needed to
demonstrate how each neighbourhood is performing. The benefit of this scaled approach is that land use
and energy planners will be able to identify areas of a municipality that are capturing energy-saving
opportunities and areas that are not.

24

See: Part A, Project Partners.
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Having this information lets planners craft targeted policies and programs to effectively reduce energy
use. For example, understanding neighbourhood opportunities can lead to land use policies that focus
new or retrofit development into specific locations in support of district energy projects. With regard to
building categories, understanding which types of buildings have the most to gain from retrofitting or
incentive programs can lead to programs and projects crafted specifically to capture such opportunities.
By being able to better assess the potential success of programs and projects, local government staff will
be better able to advise their councils and sell their communities on the merits of policies and actions.

Visual tools help to communicate issues and opportunities
Local government planners have sometimes had to struggle with connecting elected officials and the
public to energy because “itʼs something we canʼt see.” Maps make energy and emissions visible. Telling
the story of where a municipality is at with regard to meeting its GHG emission reduction targets can help
to catalyze action to achieve these targets. Local government staff are looking for tools, like the map
products resulting from TaNDM, that will help them to communicate energy issues and opportunities to
bring their communities on-side with policies and actions that will meet required GHG reduction targets.

Projects need champions
The TaNDM project needs champions from its pilot communities to help showcase the research. A
champion must be able to see the value quickly, and be able to explain to their councils and communities
in simple terms what the TaNDM products can offer. Ideally, such a champion would be a community
energy manager or a sustainability manager as these staff are positioned to link TaNDM products to local
planning initiatives. The true demonstration of TaNDM success will be the application of data products at
the local level to assist decision making in planning initiatives and ultimately help to meet GHG reduction
targets.

Collaboration among local governments benefits everyone
Should local governments work together to understand collective needs and articulate standardized data
requests, data providers would be better able to meet their needs by reducing the number of custom
requests. The TaNDM project has demonstrated for data providers that such an approach is beneficial to
their business practices. As TaNDM products are shared, it is hoped that local governments, senior levels
of government, and national organizations such as the Federation of Canadian Municipalities and ICLIE,
will see in TaNDM the benefit of a collaborative approach to needs assessment and data provision.
The benefits of local government collaboration extend beyond reducing effort for data providers and
providing local governments with data. Standardized data requests provide the same data in the same
format for all who receive it. This provides a common language for local governments to talk to each
other, which they may want to do since with common data and methods they can reliably compare
measured results and the work undertaken to produce such results. Local governments will be able to
more easily share best practices and implement the planning processes, analytic methods, policies, and
actions that they learn from each otherʼs success. With the ability to compare municipalities at both
community and neighbourhood levels, local governments across the province will be able to learn from
their peers in comparable communities (comparable for size, demographics, neighbourhood composition,
etc.) This will provide additional support to those local governments with fewer resources. It will also allow
local governments leading the way with best practices to continue to advance their achievements.
At a provincial level, ministries will gain a better understanding of regional differences to inform policies
and programs that support local governments and advance the provincial objective to reduce GHG
emissions and conserve energy.
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Working with BC Assessment Authority
Accessing in-house support
For BCA, TaNDM came in as a request or “client relationship” rather than as a “project.” Fulfilling the
request required a lot of staff resources from subject matter experts and developers, which required that
managers approve this staff time. It took a while to sell the need to fulfill the TaNDM request to the
managers who were responsible for allocating the needed staff resources. Had TaNDM entered BC
Assessment as a formal project, resources would have been allocated to it, making it easier to manage
the work.
TaNDM, as a research project, was itself a process of discovery—which would have made it difficult to
present as a project. As well, projects need to be queued within the BC Assessment system and so they
must be written up at a certain time of year to be presented and passed. Projects, once secured, are
recognized corporate-wide and get the dedicated resources that they need, but they would have to fall
into BCAʼs timeline.
Should a similar client relationship emerge in the future, it would be best to bring it into BCA as a project.
This would allow for a business case and glossary to be developed in support of the project, and would
allow for the project to be communicated adequately within the organization.

Interests and motivations
Local governments are BC Assessmentʼs primary customers. While most of what BCA does is of benefit
to local governments, it does not always know what local governments need. BCA and its customers
would benefit if these needs were better understood, and if local governments could collaborate among
themselves to standardize data requests. TaNDM has been an example of such standardization of data
requests, assisting both BCA and local governments to identify the latterʼs needs.
BCA is interested in maintaining a leadership role and demonstrating to its customers how it can provide
value. The TaNDM standard report breaks new ground as it will be the most broadly used report BCA has
created. The database script written to generate the report is the largest script BCA has ever created;
typically data is delivered based on folios—number of owned properties—but this report required a more
granular level, reporting on every building on every property in the province, retrieving information on the
building as well as its use. It is hoped that when local governments see this new product that BC
Assessment has developed they will see the value in it and respond with a collaborative approach to
further strengthen BCAʼs database. If local governments can share, for example, imagery products
(orthographic photos, etc.), then BCA is better enabled to keep its database up to date and provide local
governments with current data when it is requested.
This interest in collaboration and data sharing projects is manifesting in BCAʼs new projects, where it will
be applying lessons learned from the TaNDM project. In its interactions with local governments in the
course of new projects, BCA is hoping to help their customers to better articulate their data needs,
especially the needs common to all local governments in order to streamline data requests. BCA has also
has the opportunity to tell local governments about the TaNDM project as it assists them with defining
their needs.
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Working with Utilities
Securing buy-in and engaging GIS staff
The project team initiated conversations with utilities for their participation at the level of middle
management. Gaining buy-in from utilities took a long time, likely because the decision to participate and
share data had to first move up the administrative chain to the senior level. Future projects should
consider initiating the conversation at senior levels.
End of project delays to receive energy consumption data from utilities may also be somewhat related to
not engaging utilitiesʼ GIS staff directly in the project from the outset. Typically, GIS analysts are working
in service of business operations rather than planning and thus may not have been available to
participate. However, establishing stronger relationships with analysts and their managers near the
beginning of the project may have enabled a quicker turnaround to supply data once senior staff decided
to proceed with the project.

Interests and motivations
Utilities share common interests with other project partners in that they want their data to be accurate and
well represented, and want to provide good service to customers including local governments. As
understood by the project team, utilities can benefit from the TaNDM methodology and its products.
Similar to BC Assessmentʼs experience as a data provider to local governments, utilities are receiving
many custom data requests from their municipal customers. The TaNDM methodology for reporting
neighbourhood energy and emissions by standard building category offers utilities the opportunity to craft
a standard, consistent product for their customers. This would reduce the level of effort required to fulfill
data requests and satisfy customer needs as well as offer opportunities for utilities to improve their
information systems. Utilities that serve the whole province, like BC Hydro, understand the need for such
collaboration that creates commonality across datasets (they encounter a breadth of data formats,
technologies, and abilities in the course of doing business with their customers).
Additional business improvement may result from the neighbourhood-level emissions reporting provided
to local governments through TaNDM and local government identification of energy-efficiency
opportunities at the neighbourhood level. By working with local governments, utilities can help them
develop energy infrastructure like district energy facilities to reduce energy consumption and increase the
use of renewables. Retrofit and incentive programs can be tailored to the specific building-level
opportunities identified by local governments using TaNDM inventories that report emissions at the scale
of building categories.
Utilities must respond to legislated requirements for energy conservation and the use of renewables. As
utilities learn more about their customers, the more they will be able to direct projects and programs to
achieve these requirements. As a publicly regulated utility, BC Hydro is interested in providing choice and
flexibility to customers to conserve energy. Private companies are currently not required to share data;
Fortis BCʼs participation in the TaNDM project was voluntary.
The project team anticipates that both private and public utilities will benefit from the TaNDM methodology
that links energy consumption data with buildings data. At the close of the project (March 2012), it
remains unclear as to the exact benefits achieved by utilities from TaNDM results as the pilot CEEI-like
reports have not yet been distributed and consumed by local government project partners. However,
participation in the project has certainly revealed to all partners that opportunities exist to collaborate with
utilities to achieve the common end of reducing energy consumption.
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Working with Private Consultants
Engaging consultants
Private consultants working on behalf of local governments are often the people making data requests to
BC Assessment, utilities, and other data providers for a variety of data. Practitioner needs and feedback
to CEEI helped to create the vision for TaNDM at the start of the project, but this stakeholder group was
not engaged all the way through the project. TaNDM took the approach of asking for feedback from this
group at the end of the project.
Engaging this group in an ongoing fashion throughout the project may have enabled more rapid
deployment of TaNDM products following the projectʼs completion. This group is a potential champion of
the project due to their position as de facto end user of the data; private consultants can support TaNDM
by using its products in their work, and they could encourage the Province to deploy TaNDM through
CEEI.
In a similar vein to local government collaboration being useful to help define their needs, collaboration
among practitioners to define their needs will help to advance similar projects and to better enable data
25
providers to respond to requests.

3.

Transferability of TaNDM Methods

Best Practice Guidelines
NRCan holds a research objective to determine a consistent methodology for characterizing energy and
emissions in communities. Though it has no jurisdiction over building stock or municipal planning
activities, NRCan is interested in providing best practice guidance and standards for energy and
emissions planning work at the building scale. The results of the TaNDM project offer a potential
foundation piece for a new, consistent methodology to establish a coherent relationship between building
attribute data and other measured and modelled data, enabling scalable analysis at any spatio-temporal
scale to serve a range of energy and emissions decision support needs. Project learnings provide
additional insight into the challenges and opportunities associated with this work, providing a resource to
assist with the continuing development of best practices for inventories and modelling.
Methodologies developed in the TaNDM project set the stage for further research, development, and
demonstration of Integrated Community Energy Mapping and Modelling approaches. Product results
advance the development of knowledge and tools to assist communities to reduce building energy
consumption and identify energy-efficiency opportunities at community and neighbourhood scales.

Costs and Effort
As a collaborative research project involving several organizations, quantifying the total cost and effort
(person hours) is challenging. Known costs and effort from GeoBC and consultants managed by GeoBC
are in the range of $100,000 and 1200 hours. Costs have not yet been quantified by all project partners.

Opportunities for Advancing Similar Work
In addition to improving CEEI reporting for buildings indicators, methods from the TaNDM project can be
applied by various groups:
Further research, development, and demonstration of community stakeholder engagement in relation to
policy and program development using data products developed through TaNDM
25

An example of collaboration among practitioners is the Community Energy and Emissions Modelling Collaborative.
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•

Demonstrating the range of visualization techniques that can be used to display the data and facilitate
participatory decision making

Local and provincial governments and territories across Canada
• To support community energy planning and local government policy and bylaw development
• To assist technical improvements in data standards and provide opportunities to link assessment data
with parcel fabric
Assessment authorities across Canada
• To help guide the streamlining of data requests, thereby reducing the operational burden
• To enable assessment authorities to provide better quality data to customers
Power authorities and utilities
• To support utilities to meet conservation demand-management targets

Methods from the TaNDM project can be also be applied to advance other CEEI indicators and provincial
projects related to other sectors, such as:
•
•

CEEI transportation indicators
Development of consumption-based inventories such as food and consumer goods

TaNDM methods and products may also contribute to academic research in various fields, including
climate change, urban planning and design, geography, community and stakeholder engagement, and
more.
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Appendices
Workshop 2:
Appendix A – List of participants in Workshop 2
Appendix B – Building Attributes Report Template used in Workshop 2
Appendix C – Building Categories Report Template used in Workshop 2

Data Modelling:
Appendix 1 – TaNDM Building Category Matrix
Appendix 2 – Actual Use Code lookup
Appendix 3 – Manual Class Code lookup
Appendix 4 – TaNDM Building Attribute Matrix
Appendix 5 – Sample Design for BCA Building Information Report
Appendix 6 – TaNDM Data Package “read me”
Appendix 7 – Sample Reporting Format
Appendix 8 – Energy Summaries from BC Hydro Report-back from Prince George
Appendix 9 – Energy summaries from Fortis Gas and Electric Report-back from
Prince George and Castlegar
Appendix 10 – Memo on merging TaNDM measured utility data with CEEI data model
Appendix 11 – Parcel and Building Relationships

Supporting Documents (not included):
• Maps (visual reporting of TaNDM research in pilot communities)
• Review by HB Lanarc-Golder (“Pragmatic Building Energy Reporting for Local Governments:
Strategic Guidance for Operationalizing TaNDM”)
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