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Introduction®

As the Chief Energy Conservation Officer of Ontatioall upon the Government of Ontario to
substantially increase the minimum energy efficyestandards in the Ontario Building Code

(the “Code”) and make Ontario a North American &xaof energy efficient building.

We are very pleased that the government has beguocass to increase the energy efficiency
requirements in the Code, and that this has beea moan expeditious manner. This was one of
the recommendations in the first Annual ReportefChief Energy Conservation Officer, Our
Conservation Challengghe “Annual Reportd The Annual Report identified the great

potential for energy conservation that lies in ioy@ments to the Code, and made a number of
recommendations, including:
* Incorporating higher minimum energy efficiency stards for buildings;
* Increasing the minimum energy efficiency standdod€lectrically-heated
houses; and

* Making “Energy Star” windows the minimum standaod Wwindows.

Ontario faces a growing gap in electricity supphgiothe next 20 years. This gap flows from
increasing electricity demand and decreasing suiydyto aging plants and infrastructure, and
well recognized concerns regarding greenhousem&s®ons. The province also faces
challenges regarding peak demand, i.e. the amdwhctricity required at any given moment in
time. Ontario has historically been a winter-pagljurisdiction. However, with the increase in
air-conditioning use in all sectors of the econany other factors, Ontario has become a

summer-peaking jurisdiction.

Conservation and demand management are needesduree¢hat the Province’s electricity
system will continue to meet Ontarians’ needsieliable, cost-effective and environmentally

sustainable manner today and in the futurerecognition of the need for conservation, the

! This submission was drafted with the assistane@hoistian Cianfrone, M.A.Sc. candidate, and Prsiies.D.
Pressnail of the Department of Civil Engineeringivérsity of Toronto. Background information wasca
obtained from Natural Resources Canada.

22005 Annual Report of the Chief Energy Conserva@dficer, p. 40-44.
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provincial government has called for the creatiba tCulture of Conservation”, and established

the Conservation Bureau to champion conservatiodndamand management.

Improving the energy efficiency requirements ofe®dnd standards so that we ‘build better’--
in an energy efficient way — is a cost-effectivel amoven way to address our energy challenges
and to create a Culture of Conservation. The telclgy exists and the market is ready to ‘build
better’. Investing in energy efficient buildinggkes economic sense. As the price of electricity
increases, the economics of building better wiljomprove. The power of building better was
recognised by the Conservation Action Team (theTQAa committee of Parliamentary
Assistants from eight ministries. In its 2005 Refhahe CAT recommended improving the

energy efficiency requirements of the Code as orgortant way of conserving electricity.

The government needs to lead the way on energyiexiiy; if we all work together, Ontario’s

residents, businesses and institutions will alldfien

% Building a Conservation Culture in Ontario: A Repof the Conservation Action Team to the Honoled@bwight
Duncan , Minister of Energy, May 19, 2005.
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Summary of Recommendations

The Ministry of Municipal Affairs and Housing (tf{#8IMAH”) has issued a consultation paper
to explore increasing the energy efficiency of @ale. In response to this call for submissions,
we make the following recommendations:

* All new homes (Part 9) built under the Ontario Building Code shall meet or exceed 80 on
the EnerGuide for Houses scale for energy efficiency.

0 All new homes shall be built with high efficiency heating and cooling systems, and
programmable thermostats.

o All new windows shall have an energy rating of at least -10 ER.

0 All cooling systems shall at least meet the EER 11.5 standard.

» All other non-residential new buildings (Part 2) not covered by Part 9 shall be built to a
standard of 25% better than the Model National Energy Code for Buildings.

0 Ontario should work with the Federal Government to update the Model National
Energy Code for Buildingsin an expeditious manner.

* Alabelling system for all buildings that is based on existing Natural Resources Canada
systems should be adopted in the Energy Conservation Responsibility Act, 2006 , and
phased-in over time.

* Thegreen technologieslisted in the consultation document should be included in the
Ontario Building Code.

0 A process should be established to ensure that the Code facilitates the adoption of
viable green technologies.

» Energy efficiency should be actively encouraged through amendments to the Code and

education of the market.
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Background

The Conservation Bureau

The Conservation Bureau is a division of the OntBaower Authority (the “OPA”) and is under
the direction of the Chief Energy Conservation €dfi The OPA is a not-for-profit corporation
that was created in 2004 through amendments tBldwricity Act The OPA has a broad
mandate related to the planning of the electrigystem in OntarioTo carry out its statutory
objectives, the OPA has been organized under feyflnctions: Power System Planning,
Generation Development, Conservation Bureau, aadtiidity Sector Development, with a

Corporate Affairs service group to provide crosttieg administrative support.

The mandate of the Conservation Bureau, as deim#te_Electricity Actis “to provide
leadership in planning and coordination of meastaeslectricity conservation and load
management in Ontario and to engage in such aet\as may be prescribed in the regulations.”
The Bureau’s programs fall under Conservation dcedy the amount of energy used — and
Demand Management — impacting both the amountiamdg of electricity demand. The role of
the Conservation Bureau is to develop, coordinatestimulate commitment to electricity
conservation and demand management programs. Tiee@ation Bureau is also required to

identify legislative and policy barriers to consaion.

The Power of Codes and Standards

Increasing the energy efficiency requirements afesoand standards is a powerful and proven
way to achieve energy conservation. It is alsovagrtul way to lead! The State of California

has already shown the impact such leadership ¢ag.f2alifornia has one of the longest and
most accomplished energy efficiency track recordghe continent, spending annually from
$100 million to over $300 million on energy effioiey initiatives. Since 1976, total electricity
sales have been reduced by 14%, relative to wkgtwlould otherwise have been. Just under
half of the savings were due to the implementadibappliance and equipment standards, as well

as changes made to building codes.
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Figure 1: Energy Savings from Building Code and Wgpze Standards in California.

GWh Impacts from Programs Begun Prior to 2001

40,000

14% of Annusl Use in Cal fomils —

36000

30,000

28,000

20,000

38 Hours

15,000

10,000

000

1975 1w 18

Submission of the Conservation Bureau

1990 1955 2000



Areal - Building Better Homes: Part 9 of the Ontario Building Code

Recommendations:
* All new homes built under the Ontario Building Code shall meet or exceed 80 on the
EnerGuide for Houses scale for energy efficiency.
0 All new homes shall be built with high efficiency heating and cooling systems, and
programmable thermostats.
o All new windows shall have an energy rating of at least -10 ER.
o All cooling systems shall at least meet the EER 11.5 standard.

Building to Ener Guide for Houses 80

Building to EnerGuide for Houses 80 is a proverstadfective and long lasting way to reduce
electricity consumption and demand. The markdt@nsumers are ready to move to
EnerGuide 80. The time is right for the governmerghow leadership. Failure to embrace this

opportunity would represent a significant lost oppoity for conservation.

The MMAH has put forward four options for increagitne energy efficiency requirements of
the Code. While these options are a step forwanah the current energy efficiency levels in the
Code, they fall short of the EnerGuide 80 standdide energy efficiency ratings of the four
options range from 73 — 76 (see Table 1 below).

Table 1: EnerGuide for Houses Ratings of the Ogtion

Gas Heated House Electrically Heated House
Base 71 73
MMAH Option 1 73 74
MMAH Option 2 74 75
MMAH Option 3 74 76
MMAH Option 4 76 76
Conservation Bureau Option|5 80 80

* This analysis was performed by Natural Resour@esada using the Hot 2000 model. NRCan assumed a
2000sq/ft house with 2 stories, with minimum acabf# air tightness, north facing, Ottawa home.
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As none of the MMAH’s options meet the recommenskathdard of EnerGuide 80, we have set
out an Option 5 as an illustration of how Onta@m bduild better. We recognise that there are
many ways to build an EnerGuide 80 home, and simofiéy Option 5 to demonstrate that

building to EnerGuide 80 is now feasible basedwment building techniques.

The details of Option 5 are outlined below and samned in Table 2. Presented in Table 2 for
comparison purposes is a list of the prescriptieasnres for the other options proposed by
MMAH.

* R31linwalls: achieved by changing 2x4, 16” OQrfiiag to 2x6, 24” OC framing, replacing
R13 batt with R20 batt and by adding 2” R11 insdagheathing.

* Ceiling attic spaces to be increased with moreihattlation where space is not an issue.

» Cathedral ceiling insulation to be increased outth@&the cavity where necessary.

* Basement insulation to be R12 batt inside to 380ahove basement floor slab plus 2”
polystyrene insulation on the exterior or equivafgass fibre insulation. This arrangement
addresses potential moisture probléms.

» Exterior basement insulation to be terminated atlgy thereby avoiding above-grade
finishing issues.

* Change window ER from -13 to -10.

We recommend that Option 5 values be the samdlfoomes regardless of the energy source
used for heating or cooling. Better-built, enerdfyeeent homes are good for all Ontarians. We
see no compelling reason to have lower standardsfoe segments of the market. Moreover,

having one set of measures provides clarity foldeus, consumers and inspectors.

® With half of the insulation value on the exteritire basement will be drier and warmer. As a teiuhay be
possible to extend the interior insulation to figpth.
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Table 2: Comparison of Prescriptive Measures fo©plions

1992 | Current | Option 1° Option2 | Option 3 | Option 4 | Option 5
Celilings R31 R31 R40 R40 R40 R40 R55
Cathedral |R20 | R20 R20 R20 R20 R20 R28
Wall R19 R17 R17 R19.5 R19.5 R19.5 R31
Foundation Fu_II Frost line R12 to Frost R12 tq Fu_II Fu_II R12 to
Eeluz;ht R8 line Frost line Eelght Eeluz;ht 380mm
above slab 4
R11 exterior
below grade
Floor R25 R25 R25 R25 R25 R25 R25
Slab with R10 | R10 R10 R10 R10 R10 R10
pipe
Slab R8 R8 R8 R8 R8 R8 R10
without
pipe
windows -10 ER -10 ER -13ER -10 ER

Building Better Reduces Electricity Consumption and Demand

Building to an EnerGuide 80 standard reduces a lwemergy consumption. The annual space

heating savings of building to Option 4 and 5 atasit below. The real electrical savings will

be higher as the costs of cooling are not includede analysis below.

In an electrically heated

home built to Option 5, the energy consumptioreduced by 3,435 kWh or 26% from the

current average standard in electrically-heateddsmme. Option 2 ( see Table 3). This is energy

conservation that endures across the life of tineeho

®We are looking at the electrically-heated housge®n for Options 1 — 4.
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Table 3: Annual Space Heating Savings

Annual Energy Saving{ Annual Cost Savings
Electrically heated Electricity Price @ $0.058/kWh
Loss Adjustment @ 1.05
Base (OBC) to Option 4 1979 kWh $245
Base to Option 5 4026 kWh $121
Option 2 to 4 1388 kWh $85
Option 2to 5 3435 kWh $209
Gas Heated Natural Gas Price @ $0.431m
Base to Option 4 578 tiNatural Gas $403
Base to Option 5 934 tiNatural Gas $249
Option 3 to 4 132 mNatural Gas $57
Option 3t0 5 488 mNatural Gas $211

Better-built homes will have a positive impact attbsummer and winter demand. A better-
built home keeps us warmer in winter, reducingdémand for electricity for heat. Better-built,
energy-efficient building also keeps our homes eowol the summer, reducing the demand for
electricity for air-conditioning. As we are noveammer-peaking province, in part due to
increased air-conditioning loads, a reduction ofisier demand through better-built homes is of

great significance and benefit to us all.

TheMarket is Ready for Building Better

The market is ready for EnerGuide 80 as the minimtandard of energy efficiency. Natural
Resources Canada statistics indicate that newlyfises that are not electrically-heated are,
on average, already achieving EnerGuide 74, i.éclmreg MMAH'’s Option 3 for non-

electrically-heated houses, while new electricalyated houses are meeting MMAH'’s Option 2.

Experience shows us that the technology and s&ilsiild better already exist in the market.
Ontario builders have been building R-2000 houses¥er 25 years, and the EnerGuide 80
standard has been in existence for a number of ydzuilders are familiar with energy
efficiency issues; according to Natural Resourcasada, over 100 builders in Ontario are
already involved with the EnerGuide for Houses paiogin some way.
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Consumers want better buildings. The purchasenef:\ahome is a long-term investment, and
consumers benefit from a high quality, energy-éffit product that reduces operating costs over
the long term. In a January 2006 poll by Orad# Research, 93% of respondents indicated
that energy conservation was important to thenthénsame poll, 80% of respondents supported

increasing energy efficiency standards in the Code.

Building Better is Affordable and Cost-Effective

Building better, energy-efficient homes is affortaind cost-effective for consumers. The cost
difference between building to EnerGuide 80 (Op&ynersus EnerGuide 75 (Option 2) for
electrically-heated homes is only $1,265 (see Tpldhe cost difference between building to
EnerGuide 80 (Option 5) and EnerGuide 73 (Base JdJaselectrically-heated homes is only
slightly higher at $1,996.00. Assuming an investtrad $200,000, the difference between
building to EnerGuide 80 and lesser standardssstlean 1% of the total investment. A 1%
differential is not likely to be a major barrierfine majority of consumers making a $200,000

investment.

Table 4: Initial Capital Cost Differentials betwe®ptions

Electrically-heated Option 4 Option 5
From Base Case (OBC) $1,039 $1,996

From Option 2 (current real basg$348 $1,265
Gas-Heated

From Base Case $3,279 $4,331

From Option 3 (current real base$886 $1,938

When amortised over 25 years, the up-front coseamse of achieving an EnerGuide 80 (Option
5) rating is outweighed by the reduction in op@@tosts. In the case of a move from Base
Case to Option 5, for example, the Base Case monthitgage payments are $11.71 less than
Option 5 (Base Case monthly mortgage payments bf$240 versus Option 5 monthly
mortgage payments of $1185.11). However, in theoBb house the operating costs would be

"Based on calculations carried out by researchdredepartment of Civil Engineering, UniversitiTmronto.
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reduced by $245 per y&ar $20.43 per month. As such, the Option 5 houseld be $8.72 per
month less expensive to run than the Base Case l@sed on a 25-year amortization (see
Table 5 below). If current electricity prices irese over time with respect to inflation, the net

savings would be even greater.

Table 5: Amortisation Table Over a 25-year Petiod

Electrically heated Base New After Savings | Net Down
Monthly | Monthly | Monthly Monthly | Payment
Payments | Payments | Payments Savings | Extra Cost
Base (OBC) to $1,173.40 | $1,179.73 $1,169.69 $3.71 $107.90
Option 4
Base to Option 5 $1,173.40 $1,185.11 $1,164.68 2$8.7 $199.63
Option 2 to 4 $1,173.40 $1,175.44 $1,168.40 $5.00 34.59
Option 2 to 5 $1,173.40 $1,180.82 $1,163.39 $10.0$126.53
Gas Heated
Base to Option 4 $1,173.40 $1,192.64 $1,171.89 1$1.5 $327.90
Base to Option 5 $1,173.40 $1,198.80 $1,165.27 3$8.1 $433.13
Option 3 to 4 $1,173.40 $1,178.60 $1,173.86 ($0.46388.60
Option 3 to 5 $1,173.40 $1,184.77 $1,167.24 $6.16 19383

Energy-Efficient Cooling and Heating Systems, and Programmable T her mostats

In addition to getting the building envelope righis important to ensure that all homes have
high efficiency heating and cooling systems. Hegttooling and water heating represent a
significant portion of every home’s energy use. s@ish, the Code should mandate that these
systems be high efficiency. In particular, theestould mandate that all air-conditioners be at
least an EER 11.5 rating.

8 4016kwh per year reduction from Table 6 x 1.05lifee loss x 0.058 the price of electricity.
° The above table has been calculated with theviollp parameters:
» Base cost of home $200,000 (i.e. cost of Base @a®ption 2) with the “new”, more energy-efficient
home (Option 4 or 5), including the extra pricgoing from the first to second description.
» Down payment based on 10% of the price of the home.
* 6% annual interest rate over a 25-year period.
* New monthly payments include the energy cost savihgt the homeowner would incur by choosing
the more energy-efficient option.
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The Code should also mandate that all new homésiitienvith programmable thermostats.
Programmable thermostats are an inexpensive aydvegsto enable consumers to better

manage their energy consumption and demand.
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Area 2 - Commercial and Institutional Analysis: Part 2 of the Code

Recommendations:
* All new building should be built to a standard of 25% better than the Model National
Energy Code for Buildings.
0 Ontario should work with the Federal government to update the Model National

Energy Code for Buildings.

Commercial and institutional buildings offer deeggntial opportunities for energy
conservation. In order for the government to nitsetonservation goals, it is imperative that
the MMAH take this opportunity to significantly impve the energy efficiency requirements of
the Code for buildings.

All new buildings, excluding those built under Paytshould be built to the Commercial

Building Incentive Program (CBIP) standard offelsdNatural Resources Canada. This
program is designed to increase energy efficiencyew commercial, institutional and multi-
unit residential buildings. Generally, there amghieir upfront capital costs for constructiymut
operational savings are ongoing. The CBIP helpsetthe extra cost of designing energy
efficient buildings. To qualify for an incentive paiilding must be at least 25% more energy
efficient than if it were constructed to meet teguirements of the Model National Energy Code
for Buildings (MNECB).

The Commercial Building Incentive Program has baemeved by over 300 buildings in
Ontario since the program’s inception in 1998. &Rperience of CBIP to date includes the
following successes:
* The average CBIP building in Ontario building isi@wving a standard of 35.5% above
MNECB;
* A CBIP building, on average, uses 0.8 gigajoulas\i2 per year of energy, while a
building built to Code uses 1.2 gigajoules per lgr year of energy;

% However, NRCan reports that some CBIP buildingsetzeen built for less than buildings built to Calile to the
improved up-front design.
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* Many CBIP buildings, especially in the institutibsactor, are proving to be cheaper to
build than lower standard buildings.

The MMAH proposals for improvements to the Codédhbrt of our call for 25% over the
MNECB. An analysis of the options undertaken byuxa Resources Canada indicate that the
most aggressive option only achieves a 15 — 18%awgment over the current standard. This
leaves currently achievable conservation poteohatalized.

The government should continue to work with theefatigovernment on improving the
MNECB, and take all reasonable steps to accelératprocess.
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Area 3 - Labelling

Recommendation: A labelling system for all buildings that is based on existing Natural
Resources Canada systems should be adopted in the Energy Conservation Responsibility Act,
2006, and phased in over time.

We support energy efficiency labelling of all honaesl buildings. We are pleased that the
provincial government has recognized the importaridabelling by including a labelling
provision in the Energy Conservation Responsibiity, 2006, as well as by setting out
proposals for a labelling system. Labelling isoavprful tool for conservation. Energy
efficiency labelling of houses and buildings alloessumers to better evaluate the operating
costs of their homes, office spaces and indugtd@lities, enabling them to make responsible
energy choices. It also increases the value ofggredficiency and conservation in the
marketplace. In a January 2006 poll by Oracle Re8earch, 89% of respondents supported an

energy efficiency label for new homes.

The MMAH has proposed a new labelling system fardes that is based in the Code. In our
opinion, this is not the optimum approach to addpstead, we recommend the adoption of the
labelling system for all homes and buildings. Romes, we recommend the adoption of the
EnerGuide for Houses system. The EnerGuide syst@mmature system, and is already
recognised in the marketplace. Creating a nevesysif labelling will likely create unnecessary

confusion in the marketplace.

According to staff at Natural Resources Canadaetigesignificant capacity already in place to
begin implementing an EnerGuide-based labellingesysand additional capacity could be
developed in a reasonable period of time to coldiomes. Given the need to develop capacity
for labelling, we recommend that the labelling systbe phased in over time, starting with new

houses.

The labelling system should reflect the energy nonsion of the entire house, and not just the

matters addressed in the Code. As such, we prdpasthe labelling system be included in the
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Energy Conservation Responsibility Act, 208&d referenced in the Code and in the Energy
Efficiency Act
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Area4 - Green Technology

Recommendation:
* Thegreen technologieslisted in the consultation document should be included in the
Ontario Building Code.
0 A process should be established to ensure that the Code facilitates the adoption of
viable green technologies.

We applaud the government’s move to address gesdmologies, and we support the inclusion
of all technologies set out in the consultationutoent, including motion sensors and green
roofs.

We also recommend that the government adopt presesscontinually evaluate green

technologies for inclusion in the Code. Technolmgynoving quickly and the potential for

conservation from green technologies should ndtamepered by outdated policy constraints.
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Home Renovation: Part 11 of the Code

Recommendation: Energy efficiency should be actively incorporated into renovations through

the Code and education of the market.

Renovations are a lost opportunity for energy &fficy. Currently the Code requires
renovations to only match the existing standard=ffafiency in the home. Respondents to the

Oracle Poll felt that renovations should also ntkeethighest energy efficiency standards (93%).

We recommend that the Code require renovationsetet m standard higher than the existing
level in the home. Given that renovations of ergthomes are unique, and difficult to monitor,
we recommend that more focus be put on encouragidgducating contractors, architects,
designers and consumers to incorporate energyegftig in all renovation projects. We also
encourage the government to continue to evaluaenpal policy solutions to ensure that

renovations meet higher energy efficiency standards

Other Potential Electricity Savings

Complementary to updating the Ontario Building Catiere are several other opportunities for
electricity savings that should be considered leygbvernment. These include mandating:

* Pool timers;

» Standards regarding light intensity;

= Motion sensors for garage and porch lighting, a6 asemergency lighting;

= Bathroom fans that are energy efficient and haveis;

» Block heater timers;

» Visible metering of electricity consumption;

= High efficiency ventilation recovery systems;

» Electronically-commutated motors; and

» Installation of natural gas lines, along with 2aflt\outlets, for residential ranges and

clothes dryers, for houses serviced by natural gas.
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