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onservation as ag
Engrgy Source

. CONSERVATION
SN S M

NOILYAYISNOD

t may seem unusual at first glance to include conserva-
fion in a section entitled Alternative Energy Sources,
Currencies and Technologies, but the Commitiee has
come to view conservation as an energy source. We feel
that the conservation resource is large in Canada, princi-
pally because energy efficiency was nol a prime con-
sideration in the past. Energy has traditionally been
inexpensive and for this reason our economy has
evolved in a way which results in Canada spending more
energy per dollar of gross domestic product generated
than other countries. Paradoxically, this means that
although our former wasteful practices may be regret-
1abie, they do provide a substantial conservation energy
resource which can generally be exploited more easily
and more economically than any other energy source
today. By reducing demand, the value ot existing energy
supplies is increased in relative terms.

Many witnesses told the Committee that conserva
ticn must be the cornerstone of any alternative eneryy

Conservation and the Energy Supply Gap

Suppose a country can only supply 60% of
i1s energy needs; that is, the ratic of supply (o
demand is 60/100. If that country reduced its
demand to 80% of iis former level, then the
supply-to-demand ratio would become 60/80 or
75%. In other words, by tapping the conservation
energy resource, this country could improve its
supply-to-demand ratio from 60% to 75%. an
improvement of 75-60 x 100 or 25%, without

60

investing in the supply of one additional unit of
energy.
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strategy and we agree wholeheartedly with this conciu-
sion. It is, in fact, this conviction which has led us to give
conservation a prominent position in our Report, even
though it was not specifically mentioned in our terms of
reterence.

It is one thing to recagnize and accept that conser-
vation is of uppermost importance but it is quite another
to suggest what specific steps should be taken to ensure
that we exploit this resource. To undertake to do this in
the context of this Committee's already complex report
on alternative energy would, we feel, greatly understate
the importance which this subject carries. Because con-
servation is not a concern of the Federal Government
alone, it deserves and requires a detailed study which
looks at this subject at all levels of jurisdiction.

RECOMMENDATION

The Committee recommends that a detailed
study into all aspects of energy conservation, in
all sectors of the economy, be undertaken
immediately.

There have been many studies dealing with individu-
al conservation technologies and studies of industrial,
residential or commercial energy conservation. This
wealth of information needs to be pulled together and
the study we propese could well carry out this function.
The study should be aimed at the needs of policymakers
and should offer recommendations on specific policies
and standards which could be implemented. Regicnal
variations in the supply and demand for energy must
also be accounted for as no single policy will be suitable
for all regions of the country nor for all sectors of the
economy. The study should also differentiate in some
detail between capital and operational costs sc that a

clear picture of the payback from conservation initiatives:

is obtained. i

While we have not undertaken a detailed examina-
tion of conservation, we have been exposed to a wide
variety of concepts, proposals and opinions on this
subject. We therefore present the following observations
and comments as examples of the information we have
received and the opinions we have formed, knowing full
well that we have only touched briefly upon the subject.

To take complete advantage of the conservation
resource, two approaches must be taken: wastefulness
must be discouraged and the efficiency of all our ener-
gy-consuming activities must be improved. The first
approach needs no explanation; the second requires us
to begin thinking of our daily activities in terms of the
amount of energy they consume. In short, we must build
energy efficiency into products, processes and lite-
styles. We have to develop a sense of energy
responsibility.

Initially, progress in conservation may be siow’
because the market for energy and energy technologies
is ineffective at signalling appropriate levels of invest-
ment in conservation — people do not have a feeling for
the real costs of foregoing conservation measures.
Homeowners, for example, may react negatively to the
initial price of insulating their homes and fail to take into
account the reaf savings such an investment could gen-
erate over a period of years. Programs are needed to
prompt people to make the correct energy decisions,
For instance, Hydro-Québec has recently introduced an
innovative program to promote home insulation. It is
designed to make the initial capital cost — a barrier in
many cases — disappear. Under its terms, a home-
owner obtains a loan from Hydro-Québec to insulate his
home and repays the loan over five years by paying the
difference between pre- and post-insulation heating bills.
The customer is not faced with a large capital outlay and
for five years simply continues to pay his heating bill as
he would have otherwise without the added insulation.
Thereafter, his billing drops to the new level reflecting his
energy saving. We see no evident reason why a similar
program could not be extended by the Federal Govern-
ment to small busingsses and industries with limited
capital resources.

Unfortunately, there is not a well-organized conser-
vation lobby in Canada and, as advertising is over-
whelmingly directed towards convincing people to buy
and consume most products, this message is reflected
in our attitude towards energy. Thus leadership in pro-
moting the conservation ethic must come from Govern-
ments, which have only recently begun funding and
encouraging energy conservation efforts. The Federal
inttiative has begun well and the Committee recognizes
that Canada's public education program in energy con-
servation has been widely applauded. Despite this, there
remains room for improvement and greater public and
governmental commitment to conservation is imperative.
With these concepts in mind we now consider some of
the conservation suggestions which the Committee
received from various sources.

Electricity will contribute a larger share of end-use
energy in Canada in the future, and this energy currency
should be wisely managed and spent. Two measures
which would help ensure that this is accomplished are
listed here.

* The current practice of charging less for higher levels
of electrical use should be discontinued.

« Utilities should consider rate structures which encour-
age the use of off-peak electricity.

The transportation sector is one of the largest con-
sumers of energy in our economy and Canadian Hrivers
seem as reluctant as ever to abandon the convenience
of private automobiles. This is not surprising as our
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cities, towns and villages are built around personal
transportation. A large potential exists, however, for
energy economizing ih moving goods and people.
Automobiles are becoming lighter, engines are becom-
ing more efficient in their use of fuel, auto bodies are
being made with improved aerodynamic efficiency, tires
with less rolling resistance are being developed — these
are some of the design approaches already generating
energy savings and much more can be accomplished
along these lines. More innovative changes, such as
incorporating flywheels inte vehicles, may produce simi-
lar benefits in the future. Energy savings can also be
realized through improved management of vehicular
flows, as the following examples suggest.

« Although existing speed limits are acceptable and
practical for this country, they must be enforced so
that vehicles are driven at speeds which make effi-
cient use of fuels.

+ Stop signs shauld be replaced by yield signs wherever
safety permits to reduce energy-wasting stops and
starts. Similarly, whenever possible, tratfic lights
should switch to flashing amber, instead of continuing
through a full amber, red, green cycle when traftic
volume does not warrant it.

There are significant savings to be realized by
manufacturing industries as well. This sector was built
predominantly in an era of low-priced energy and, as a
result, it was often inefficient in its use of energy. In
response to a call by the Federal Government in 1974
for an aggressive and voluntary program to cut energy
demand, the industrial sector established 15 conserva-
tion task forces. Each task force represented one seg-
ment of the industrial sector {pulp and paper. chemicals,
food and beverage, industrial minerals and so on) and
each set its own goals. Industries responded very
favourably since conservation quickly paid off for them
and results have been encouraging. Some sectors met
their 1980 targets ahead of schedule and are formulat-
ing new goals for even greater savings. Although this is
only a start and a sustained effort will be necessary, the
Commitiee is encouraged by the early success of these
voluntary activities. We would like to see this initiative
continue to ensure that:

» Industrial processes are redesigned, changed or
retrofitted when and wherever feasible to reduce the
amount of energy they consume.

» industries place added emphasis on maintaining ma-
chinery at levels of maximum energy efficiency and
replace “'extravagant” energy users with new and
energy-efficient equipment.

e Every effort is made to utilize what is now considered
waste heat generated in industrial processes.

Since a large amount of Canada’s energy is used in
heating and lighting buildings, there is significant poten-

tial for energy savings here as well. In this sector,
however, the message of conservation should be
accompanied by information concerning the concept ot
passive solar design.

RECOMMENDATION

All levels of government should cooperate in
ensuring that architects, builders and contrac-
tors learn and practice energy-efficient design
and construction. In particular, these people
should be made aware of the energy-saving
benefits which result from the passive use of
solar energy.

Passive solar design incorporates a number of ener-
gy-saving features such as insulated night shutters,
double or triple glazing, removal of most north- and
west-facing windows, the use of windbreaks and/or
earth berms (embankments} to the north and west of
buildings, or building into the south face of a hill.

Other measures to reduce heat loss, which apply to
both ordinary and passive solar buildings, include
adding extra insulation and improving airtightness. It has
been demonstrated in Canada that these two measures,
plus using a larger area than usual of south-facing
windows, make it possible to construct houses in which
energy consumption is reduced by 80 to 90% com-
pared with similar houses built to existing standards. The
Committee had the opportunity to visit the most well-
known of these energy-efficient homes, Saskatchewan
Conservation House, during the course of its cross-
country hearings.

Demonstrating that these levels of energy saving
are possible was an important first step, but what
people really want to know is, “Can it be done cost-
effectively?” Unfortunately there is not yet a great deal
of data on the costs and benefits of energy-efficient
passive solar design due to the limited number of pas-

- sive solar homes and the minimal amount of monitoring

which has been done on those which are in place.
Nonetheless, there seems to be sufficient information
available to make at least preliminary estimates.

A recent study done for the Department of Energy,
Mines and Resources (Gough, 1980) performed such an
analysis. It concluded that in new construction the most
cost-effective strategies, in order of priority, were to (1)
relocate as much as possible the normal window area of
a house on the south wall; (2) increase the insulation in
buildings by about 50% beyond the 1978 NRC stand-
ards: and {(3) either further increase thermal specifica-
tions or further increase the south-wall window area
beyond redistribution.

The conclusions of this study agree with testimony
heard by the Committee. Energy-efficient housing can
use standard buitding materials and techniques, so the
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technology is available now. Furthermore, it appears
that substantial energy savings can be achieved within a
reasonable payback pericd for the added investment. If
all of these conclusions are correct — and we have no
reason to believe that they are not — then why is such
housing not being constructed on a much broader scale
in Canada today? Several Committee witnesses
described barriers to the construction of energy-efficient
housing and certain factors were identified time and time
again. The proposed energy conservation study wil
perhaps identify other obstacles which are not now
apparent.

Economics play a very large role in determining the
adoption of energy-conserving construction practices
and the inclusion of passive solar features. The initial
capital investment can be justified by savings in energy
costs over time; however, the consumer faces the prob-
lem that the return on his investment may not be real-
ized for as much as 10 or 15 years. Certainly the current
high rates of interest for loans and mortgages deter
many would-be ‘“‘conservers’’ from making such an
investment. Moreover, the uncertainty of future energy
prices clouds the issue of the length of the payback
period.

A person’s eligibility for a mortgage is based on a
calculation of the proportion of his or her monthly salary
available to make payments. With an energy-efficient
house and the resultant lower energy costs, a person
would have more money available each month — per-
haps enough to cover the increased mortgage charges
occasioned by adding the cost of the conservation
measures to the mortgage. This suggests that the
method of calculating mortgage limits should be
changed to take energy saving into account. This would
seem to be a particularly appropriate measure for the
Canada Mortgage and Housing Corporation (CMHC) to
consider when funding non-profit housing.

CONCLUSION

Federally-financed housing provides an excel-
lent opportunity for the Government to demon-
strate the benefits of conservation and passive
solar design.

RECOMMENDATION

The Committee urges that Federally-financed
housing incorporate energy-conserving and
passive solar design in order to demonstrate its
benefits.

In this regard, the Committee welcomes the
announcement in the 1980 National Energy Program of

a $6 million measure to promote energy-efficient hous-
ing through workshops, training programs, and the
design and consiruction of 1,000 energy-conserving
homes across Canada. If this program were extended to
social housing, it would provide the added benefit of
shielding those in need of such homes from increasing
energy costs.

The NEP initiative provides a chance to gain much-
needed practical experience in the operation of passive
solar heating systems. Such systems are by no means
simple and there is a complex relationship between
energy collection, storage and conservation in these
buildings. Unless these elements are properly balanced,
a passive solar house can be a very uncomfortable
place to live in.

Another barrier to the widespread use of energy
conservation measures and passive solar systems is the
lack of suitable building standards. In Octaber 1980 the
ten provincial Energy Ministers called on the Federal
Government for improvements in the National Building
Code (NBC) to ensure that energy conservation features
were included. This call for action followed the publica-
tion of a set of building standards known as Measures
for Energy Conservation in New Buildings (1978). As with
the NBC however, adoption of these measures by the
provinces is voluntary and, as of the end of 1980, not
one province had adopted the new standards. The
Division of Building Research at the National Research
Council carried out a study to determine why none of
the measures has been adopted and the major reason
was found to be the lack of inspectors qualified to
oversee the new measures. The cost involved in retrain-
ing building inspectors would have to be borne by the
provinces and this illustrates the type of jurisdictional
problem facing the Federal Government in its attempts
to promote energy conservation through the building
code.

Several witnesses suggested o the Committee that
the Federal Government ought o develop a new build-
ing code based on energy performance standards. They
believe that such standards are an important signal to
the construction industry and to consumers that conser-
vation is an impaortant priority with the Government. The
Division of Building Research {DBR) is in fact developing
guidelines for energy budgets in four types of buildings:
office buildings, shopping centres and retail stores,
apartment buildings, and schools. DBR hopes to publish
these guidelines in 1983 as a first step towards a
comprehensive set ot building energy performance
standards. As the standards develop, DBR is also
assessing how compliance with the guidelines can be
assured as this is seen as one of the main problem
areas. All levels of government will have to work to-
gether if progress is to be made.
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RECOMMENDATION

Energy performance standards for buildings
should be incorporated in the National Building
Code sc that conservation and innovative
design and construction are promoted.

RECOMMENDATION

Standard tests for the energy performance of

buildings should be established by the Federal

Government so that energy-efficiency ratings

can be assigned.

The Committee has concluded that performance
standards are preferable to prescriptive standards since
they do not stifle innovation and thus allow architects
and builders freedom of choice in developing energy-
efficient housing. Nonetheless, prescriptive examples
must still be provided to assist the building trades in
adapting to the new standards. The Committee recog-
nizes that building performance is more difficult to
assess, but feels that the extra effort is worthwhile. We
also recognize that in developing a performance code,
regional standards will be required to take account of
climatic variations across Canada. The proposed de-
velopment of such standards for the Canadian Arctic
{Canada, EMR, 1980e) is an appropriate beginning to
this process.

Another interesting suggestion put before the Com-
mittee recommended conducting a voluntary perform-
ance test on new housing. A 24-hour airtightness test,
similar to a mandatory test done on all new homes in
Sweden, would provide a fuel economy rating which
consumers could use as a basis for comparing homes.
That is to say, like the miles per gallon ratings on cars,
such a system would not provide a guaranteed fuel
consumption figure but rather a means of comparison.
Once homebuyers are made aware of the potential
energy savings which can be realized in energy-efficient
housing, it is felt that they will begin to demand this sort
of home in the marketplace. As a first step, the Federal
Government should subject its own buildings and those
which it helps finance to such tests. Private contractors
should then be encouraged to assign an energy
performance rating to their buildings as well.

Alrtightness does conserve energy but it may also
lead to the accumulation of unacceptable levels of
indoor pollutants and to excess humidity it proper pre-
cautions are not taken. This problem can be overcome
by providing adequate and controlled ventilation in the
otherwise airtight building. By passing incoming cold air
and outgoing warm air through an air-to-air heat
exchanger (Figure 6-1), proper ventilation can be
achieved without losing excessive amounts of heat to
the outdoors. A number of air-to-air heat exchangers are
on the market at prices ranging from $100 to $500, and
plans are also available for inexpensive do-it-yourself
units.

Figure 6-1: A SIMPLE AIR-TO-AIR HEAT EX-

CHANGER
INDOORS OUTDOORS
WARMED
FRESH AIR Exﬁgﬂlé?ma
TO ROOM

T0 OUTSIDE

COLD

WARM FRESH AIR
EXHAUST AR FROM QUTSIDE
FROM ROOM

-As warm and cold air pass each other in separate
and alternating layers of the heat exchanger, heat
is transferred from the outgoing stale air to the
incoming fresh air. This ensures air exchange but
recovers most of the heat which would normally
escape with the vented air.

Source: After Hand, 1980, p.77.

RECOMMENDATION

The Committee recommends that the Federal
Government establish a standard procedure for
testing the airtightness of buildings. The Com-
mittee further recommends that, once estab-
lished, the test be applied to Federal buildings
and to all new homes financed through the
Canada Mortgage and Housing Corporation.

Further energy savings in buildings can be achieved
by reducing lighting levels {provided that the lighting is
not already serving to handle part of the heating require-
ment of the structure).

RECOMMENDATION

Lighting regimes in business and homes should
be designed to ensure that electric energy is
not wasted. '

In a greater departure from typical building design,
one witness advocated underground construction as a
means of lowering the energy requirement for space
heating and cooling. This saving can be reafized
because temperature fluctuations within the soil or
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