
1

Roadmap to Resilient, Net Zero Energy 

Buildings and Deep Energy Retrofits

PNWER 2015 ANNUAL SUMMIT – BIG SKY, MT – JULY 14, 2015

ANDREW PAPE-SALMON, P.ENG., MRM



2

Agenda

 Overview of Roadmap

 Policy Initiatives

 White Paper

 Case Study Buildings

 PNWER Net Zero 

Stakeholder Network



3

Roadmap to Resilient, Net Zero Energy Buildings 

and Deep Energy Retrofits

 What is the Roadmap?

 Document to be developed and endorsed by 

private sector and government leaders from 10 

PNWER jurisdictions

 Focuses on two targets for buildings:

› Facilitate the achievement of net zero emissions for 

new construction by 2030, including achievement of 

an energy efficiency target and use of clean energy 

supplies (including renewable natural gas)

› Encourage "deep" energy retrofits of existing 

buildings that optimize the economics of energy 

efficiency upgrades to lower energy bills and 

emissions
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Goals for Buildings

Affordable

Durable

Resilient to climate 

change impacts and 

seismic events

Comfortable

Healthy

 Energy efficient

 Increased value
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Goals for the Region

 Promote local job creation

 Increase affordability

 Improve business 

competitiveness

 Increase resilience
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 City of Vancouver Green Building Policy for 

Rezoning

 Financing for Building Energy Efficiency

 US Army

 Energy Labelling of Houses

 New concept: tax reform

Policy Initiatives
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Vancouver – Green Building Policy for 

Rezoning
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Vancouver – Green Building Policy for 

Rezoning

 Implemented Jan. 2011

 Required to target LEED Gold certification (6 energy pts)

 Amended June 2014

 22% reduction in energy costs below ASHRAE 90.1-2010

 EnerGuide 84 (~HERS 45) rating for houses

 Amended June 2015

 Passive House certification option

http://vancouver.ca/files/cov/green-building-policy-for-rezonings-2011-2014.pdf
http://vancouver.ca/files/cov/green_building_policy_for_rezoning.pdf
http://former.vancouver.ca/commsvcs/bylaws/BULLETIN/G002.pdf


9

Financing for Building Energy Efficiency

 Toronto Atmospheric Fund (TAF)

 Loans and Non-debt Energy Savings Performance 

Agreements (ESPAs)

 New construction and retrofit projects

 Shares savings with owner

Robert Cooke Co-operative Homes retrofit: $740,000

http://www.towerwise.ca/wp-content/uploads/2015/06/TAF-ESPA-Brochure.pdf
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Financing for Building Energy Efficiency

 Efficiency Capital

 Spin-off of TAF to continue energy efficiency retrofit 

financing
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Leadership: US Army

 Army Energy Security Implementation Strategy 

published in 2009

 Strategic Energy Security Goals (ESGs)

› ESG 1. Reduced energy consumption

› ESG 2. Increased energy efficiency across platforms and 

facilities

› ESG 3. Increased use of renewable/alternative energy

› ESG 4. Assured access to sufficient energy supplies

› ESG 5. Reduced adverse impacts on the environment

http://www.asaie.army.mil/Public/Partnerships/EnergySecurity/docs/Army_Energy_Security_Implementation_Strategy_AESIS_January-2009.pdf
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Leadership: US Army

 Army Vision for Net Zero published in 2011

 25 installations Net Zero energy by 2030

 Adopted ASHRAE 189.1 standard and airtightness test

http://www.asaie.army.mil/Public/ES/netzero/docs/4Oct11_NET_ZERO_White_Paper.pdf
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Leadership: US Army

 Army Sustainability Report 2014

 152 installations, 1billion ft
2

building area

 250 renewable energy projects

 14.2% reduction in energy use from FY03

http://www.asaie.army.mil/Public/ES/netzero/docs/FY 14 Sustainability Report.pdf
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Montana Energy Labelling of Houses

 New statewide energy code took 

effect Nov. 2014

 Insulation and window standards

 75% of lights – high efficiency

 Whole-house mechanical 

ventilation

 Blower-door testing (2016) and 

airtightness target

Sample Energy Code Compliance 

Certificate with Prescriptive Path Listings

http://www.deq.mt.gov/Energy/pdf/EnergyNotes_RESID_DEC 2014.pdf
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New Concept – Tax Reform

 Revenue-neutral, differential real estate tax rates

 Property transfer tax

 Mill rate for property tax
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Tax Reform Case Study
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Tax Reform Case Study

 Example of affordable passive house in Victoria

 Incremental cost (assume 5%) = $15,884

 Year 1 energy savings = $342 ($462 in 2030)

 Increased (insured) mortgage interest = $476

 No $$ value attributed to low-carbon, green leadership

 Property Transfer Tax increment = $318

 Year 1 property tax increment = $124

 Conclusion: added taxes = 129% of year 1 savings

 Every year, property tax increment = ~30% of savings

 Revenue-neutral tax policy could transform market
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White Paper
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White Paper

 White Paper to support Roadmap

 Review best practices of market and policy measures

 Case Studies

 Extrapolate case study data to predict impacts in each of 

the 10 jurisdictions

 Estimate job creation
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Case Studies

 Net-zero ready new construction, zero-emissions, 

including use of renewable natural gas

 Deep Energy Retrofits (30-70% reduction)

 Measured utility data and cost estimates
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Case Study Overview
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Bullitt Center, Seattle (Case Study)

http://living-future.org/bullitt-center-0
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Factor 9 Home, Regina (Case Study)

http://www.cmhc.ca/odpub/pdf/66569.pdf
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Belmont Building, Vancouver (Case Study)

http://rdh.com/case-studies/the-belmont-2/
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Home on the Range, Billings (Case Study)

http://newbuildings.org/sites/default/files/Case_Study_Home-on-the-Range.pdf
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 Baseline indicated is average from building specific from SHEU, SCIEU, CBECS

 Significant energy use reductions from baseline

 Both new and retrofits can be net-zero ready (<90kWh/m
2
/yr)

Building Energy Use
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Preparation of White Paper

 5 founding sponsors sought to prepare “White Paper”

 Basis for discussions at PNWER 2015 Economic Leadership 

Forum in Yellowknife

 Foundation for PNWER “Roadmap” by July 2016

 Benefits

 Speaking engagements at PNWER events

 Visibility among energy efficiency professionals, advocacy 

organizations, and businesses 

 Logo placement on PNWER website and reference in the 

White Paper
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PNWER Net Zero Network
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Network Stakeholders

 State/provincial/territorial governments 

 Construction industry associations

 Professional associations 

 NetZero developers/builders/contractors

 Energy efficiency agencies 

 Local governments 

 Public utilities 

 Public interest organizations
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Call for Network Chairpersons

 Seeking one legislator and one private sector leader 

from each of 10 jurisdictions

 Use the PNWER “Vision” and “Targets” as basis for 

community engagement

 PNWER “White Paper” to provide data to inform 

discussion
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Call for Network Chairpersons

 Key actions

1. Develop contact list (with PNWER assistance)

2. Co-chairs establish 1-3 goals for each jurisdiction, e.g.,

› Provide comments on white paper

› Develop consensus on key policy drivers

› Catalyze voluntary leadership

› Establish new legislation

3. Conference call to launch 10 jurisdictional networks

(with PNWER support)


