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BACKGROUND

e Originally developed by the Canadian Urban Institute (CUI) under the Integrated
Energy Mapping for Ontario Communities (IEMOC) project in 2011

e Used to predict energy reduction, GHG and ROI of various building and
transportation scenarios, and distributed energy resources (DERS)
compared to Business-As-Usual

e QUEST Ontario Municipal Working Group to assess the scope of a potential
update and assessing level of effort needed
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THE COST-BENEFIT ANALYSIS TOOL
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THE COST-BENEFIT ANALYSIS TOOL

Building Inputs
*  Building energy models

% Taxroll building areas
¢ Building improvement costs \

Transportation Inputs

*  Transportation Tomorrow Survey
data

< Municipal trip tables
*  Existing and projected fuel

economies
% Transit capital and operating
budgets
Fuel Inputs
* (02 emissions factors
< Utility data —>

*  Integrated Power System Plan

Renewable Energy Technology Inputs
*  Technology capital and operating
costs

*  Technology emissions factors
< Energy displacement potential

Planning Inputs

“ Land use designations
% Projected population
< Projected employment

< Municipality specific inputs



THE COST-BENEFIT ANALYSIS TOOL

ENERGY MAPPING PROCESS

Financial Analysis Energy Generation
Technologies
* Capital Cost - -

* Energy Cost Savings * Wind Power \

Buildings Energy & GHG

* Baseline Analysis (2008)
* Future Development (2031)

Energy Efficiency Scenarios

* Business as Usual (BAU)

* High-Efficie ncy _(HEJ «Return on Investment * Solar Hot Water
Transportation Energy & GHG * Ultra-High-Efficiency (UHE) « Payback Period = Photovoltaics
* Baseline Analysis (2008) = Energy Price Sensitivity 'G?ﬂe_“haﬂaﬂ
* Future Development (2031) * Cost/tonne CO; reduced : zt':md Energy

— _~

Energy Efficiency

Strategy/Policy
Recommendations




APPLICATIONS

Ground-Sourced Heat
Pumps

Retrofitting Newer Homes
(post-1980)

Solar Hot Water Heating

New “LEED” Commercial

Retrofitting Institutional
Buildings

Solar Air Heating

Bioenergy

Retail Buildings Retrofitting Commercial
Retrofitting Office Buildings
Apartment/Condo New High Efficiency

Buildings Industrial Facilities

New High Efficiency Homes New “LEED” Institutional

Solar PV “behind-the- Buildings

meter” Solar PV with FIT Contract
New “LEED”

Apartment/Condo 3 , .
Buildings Wind Turbines

Small Scale Wind Turbines

Retrofitting Commercial
Retail Buildings

Retrofitting Industrial
Facilities

Retrofitting Older Homes
(pre-1980)

District Energy Systems

New “LEED” Commercial
Office Buildings

London’s Community Energy Action Plan:



https://www.london.ca/residents/Environment/Energy/Documents/Community Energy Plan.pdf

APPLICATIONS

Office - New

E Cost BAU 12.44 13.32 13.56 13.76 14.08 14.36

E Cost HE 7.89 8.38 8.53 8.67 8.86 5.04

E Cost UHE 7.26 7.68 7.82 7.95 812 8.2d

CAP E - Save

HE vs BAU s (26.11) 4.55 484 5.03 5.10 5.22 5.34

UHE vs BAU 5 (52.09) 5.18 5.64 5.74 5.82 5.96 6.04

UHE vs HE s (25.98) 0.63 0.70 0.71 0.72 0,74 0.74

IRR Payback (¥rs)

HE vs BAU 20% 4

UHE vs BAU 11% 8

UHE vs HE -3%

Office - Retro Existing

E Cost BAU 17.60 18.83 19.16 15.45 19.50 20.30

E Cost HE 14.97 16.25 16.53 16.76 17.16 17.50

District Energy - Ezisting DT
Income
Elec Displaced ¥ 44422668 % 4533 % 4621735 % 471470 # 4505453 # 4904622 ¢ 5002715 F S5.902%
NG Displaced f I K-k - B 2136083 4 ZZE29E ¢ 2206 ¢ 22MET & Z3ED ¢ 2413193 ¢ 2576
Elec to Grid ¥ 6225635 % 6350148 % 6477151 # 6606634 % 6735828 # 6873605 % TONOVY % 7513
Capital Cost 3 7 7IITE ¢ - 3 - 3 - ¥ - ¥ - ¥ - ¥ - 3
Annual Costs
O&M ¥ 1635726 % 1665441 % 1701803 # 1735846 # 17V0562 # 1.80939V4 ¢ 1842033 # 1578,
Fuel - Elec ¥ 305907 % F2025 % 318265 # 324631 % 323 0% 53746 % 3445001 % 351
Fuel - NG $ 4.367.085 ¢ 5.094.532 ¢ G677 # 5204108 ¢ 5349673 $ 5455556 ¢ SE40.815 ¢ 6£.004)
Met ¥ [37.734.376.15) # 623214 ¢ 5930947 % 6127393 # 6288185 # 6330254 % 6516812 # 6605573 % 6.534.3
IRR 383
Biomass

Income
Elec Displaced ¥ - 3 - 3 - ¥ - ¥ - ¥ - ¥ - 3
NG Displaced ¥ - ¥ ¥ - kS - ¥ - # - ¥ ¥
Elon ko Grid Y 1940 4 19 4 01s 4 nco ¢ 100 4 147 ¢ 100 4




APPLICATIONS

Cost Abatement to Achieve 40% GHG Emission Reduction by 2030 -
Assumes Ontario Meets Long-Term Energy Plan, but no Transportation Improvement

$200 . L. . '
W High Efficiency new - Commercial - Office

W High Efficiency retrofits - Industrial

$150

m High Efficiency retrofits - LD Institutional

$100 - m High Efficiency new - Industrial

B High Efficiency retrofits - HD Institutional

High Efficiency retrofits - Commercial - Retail

m High Efficiency retrofits - Commercial - Office

m High Efficiency new - LD Institutional
High Efficiency new - HD Institutional

$(50) District Energy - expansion

m Solar Air Heating/Preheating

Emission Reduction Cost ($ per tonne reduced)
e

»(100) . . W High Efficiency retrofits - LD Residential
51150 Based on payback over High Efficiency new - Commercial - Retail
(130) 10years, using energy | High Efficiency retrofits - HD Residential

commodity cost onl :
§(200) Y 4 High Efficiency retrofits - MD Residential

GHG Emission Reductions (tonnes/year)

City of London Understanding the Data: https://www.london.ca/residents/Environment/Energy/Documents/Understanding_the Data.pdf



https://www.london.ca/residents/Environment/Energy/Documents/Understanding_the_Data.pdf

PROPOSED UPDATES

e Updating assumptions
e Update & add new technologies
e Updating user interface for user friendliness

e Re-piloting and updating municipal inputs
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NEXT STEPS

1. Stakeholder and consultant outreach
1. Funding opportunity exploration

1. Detailed work plan
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DISCUSSION QUESTIONS

1. Are there any similar tools being used in your jurisdiction?

1. Is an open-source approach viable for keeping assumptions
relevant?

1. Is a broadly applicable, publicly available model necessary?
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