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Several propoged solutions Ffor the provision of the house/land
package, designed on a leow cost and low encryy basis, are cost
appraised.

Some methods cf economic appraisal will be discussed and the
relevance of combining initial and recurring costs to achieve
a total cost is demonstrated. .

It is considered important to show the effect of low cost/low

enargy design on the owner's capital budget and subsequent running
costs and to measuve this against market acceptance. For example,
are future owners prepared to sacrifice building area for the thermal
confort and reduced future energy expenses?

The effect of the appraisal method on decision taking is also sghown.
For example, high rates of discounting due to the high cost of cepital
are causing future cests {and benefits) to be negligible in individual
calceulations., ecisions are being made based on initial capital cost
alone due to the lack of emphasis on future costs.

Finally, the implications to the community of the sum of individual
decisions in this area of energy use are discussed.

INTRODUCTION

The desigh and construction of low energy housing without reference to
the cost implications is merely an academic exercise. Apaxrt from
demonstrating the adeguacy of analytical techniques of the performahce
of enexrgy conserving devices such pursuits are unrelated to the provi=-
sion of suitable housing for the community. The wide-spread adopiion
of low energy housing hinges to a large extent on its economic performance
relative to conventional housing. Failing convincing proof of the
monetary advantages of such housing, public acceptance is doubtful.
Consistent methods of economic evaluation to enable comparisons of low
energy designs will therefore he required by homeowners, architects,
lending authorities, builders and government policy makers interested

in the true merits of the low energy alternatives.
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of alternatives.
(iii) to set forth the necessary ecconomic conditions for determining

efficient tradeoffs in the dwelling/land package.

The economic evaluation of the various designs is approached in thie
paper from the standpoint of life-cyale cost analysis. The cost
differences arise from alternative means of maintaining the various
houses within a specified tempa:ature range oxr comfort zone. The
focus is on the initial total cost of the dwelling, the potential cost
savings in both energy and utility provision resulting from different
forms of housing, the acquisition cost of heating/cooling plant and

equipnent and the operation and maintenance costs of the period

of analysis. The validity of any life-cycle costing will depend to
a large degree on the assumptions regarding estimating techniques,
period of analvsis, discount rate and escalation of costs over time.
The importance of these‘facfors is discussed and ﬁhe rationale of the

assumptions usad in this paper are set forth.

LIFE-CYCLE COST ANALYSIS

The technique of life-cycle cost analysis allows the consiieration of

the total relevant costs over the life of a system, iancluding the
costs of acquisition, maintenance, operation and where applicable,
disposal. It is a powerful tool in both the comparative analysis of
design or ownership alternatives and in the collection of data for the

prediction of future trends.

The major steps in performing life-cycle cost analysis are the following:

(a) specification of objectives and constraints
(b) identification of alternative solutions
1. This paper forms a companiocn paper to Coldicutt, 4.B., and

White, D., Low Enercy Ccost BEffective Dwellings for Melbourne,
baper presantcd to ANZEAS, Melb., Aug/Sept:, 1977,
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(c) “ldentification of relevant cost items for each alternative
(a) determination of amounts and timing of cash flows
(e) calculation of life~-cycle costs .
. _ @
(£) comparison of costs for alternatives.

One may argue that life—cycle!costing haé not been adopted in the free
competitive market of the housing industry and consequently has no place.
True, to date homebuyers, avchitects, builders and the lending authori-
ties are more concerned with the first cost, the size of the down payment,
the resulting deposit gap and the monthly mortgage repayment rather than
the total effective cost of the residence to its owner over time. This
situation was brought about by the relative insignificance of the
running costs so that in practice, the initial costs did tend to dominate
any economic considerations. But the growing shortage of fossil
fuels and the consequent rapid increase in fuel costs must alter this
situation. The lack of attention in the past does not change the fact
that the life-time cost effectiveness of alternative building solutions
will become a guiding factor for investment and purchasing decisions in

the near future.

Over the last few years we have seen a greater community awareness in
the thermal comfort standards in dwellings. This awareness can be
correlated with the meteoric increase in the sales of air-conditioning
units, central heating plants and thermal insulation. Coupled with the

increases in fuel and utility costs concern is now being expressed for

. the value of thase additions and the true relationship between the

thexmal performance and the cost effectiveness of the dwellings.

The interest in low enexrgy housing reflects this concern.

HOUSING FINANCE

Clearly any investigation of the econcmic implications of low energy
housing must be considered in the light of the availability of
housing finance and the method of repaying this finance. Most lending

authorities apply a formula approach to determine whether a potential
.



establish an initial equity in the wvropexty. The proportion of this
equity is set at 20% by most banks, so that the amount lent cannot
exceed 80% of the value of the property but since the advent of the

Housing loans Insurance Scheme Building Sccieties will lend up to

95% of the property value. That is only 5% equity or deposit is
required. The greatest problem the prospective home buyer faces is
the "deposit gap" which is the shortfall between the amount that can
actually be borrowed and the price of the house/land package. This
deposit gap has been increasing because the price of housing has

been increasing at a greater rate than the average individuals ability
to save. Based on the A.B.S. average weekly earning per employed
male, the price of low cost housing is equivalent to 272 weeks of
post tax earnings whilst the deposit gap is equivalent to almost

. . . (3) (4)
86 weeks, i.e. approximately one third.

3. Bromilow, F., What is an Affordable House?, paper presented at HIA
12th National Convention, Canberra, 1977, Table 2.

TABLE 3.1

Lower-Cost Housing (including

land) Prices - Australia
Year Cost Multiple
(June) ST000 of AWE
1968 11.1 | 186
1969 11.4 190
1670 12.3 181
1971 13.1 174
1972 14.6 182
1973 18.0 207
1974 26.0 260
1975 30.6 251
1976 37.0° 272

4+ aftoer Fav
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4, Thorpe, B.W. Unpublished table, HIA, 1977.
TABLE 4.1
Deposit Gap -~ Victoria
Cost of - | Average
- - Weekly Interest Borrowing Depos
House (1) | Land(2) | Package | Farnings(3) { Rate(4) Capacity (5} Gap (
5 s 5 s % S I

1968 9,638 4,226 | 13,864 67.80 5.75 11,700 2,16
1969 | 10,137 4,565 | 14,702 72.40 6.25 11,900 2,80
1970 10,602 4,654 | 15,256 | 78.40 7.00 12,000 3,25
1971 11;045 5,592 | 16,637 86.40 7.00 13,200 3,43
1972 | 11,953 6,842 | 18,975 93.60 7.00 14,400 4,57
1973 | 13,167 10,000 | 23,167 |102.50 7.00 15,700 7,46
1974 | 15,505 12,500 | 28,005 1118.40 8.00 16,600 11,40
1975 | 19,015 13,000 | 32,015 |148.30 10.00 17,700 14,31
1976 | 23,346 13,500 | 36,846 1+170.70 10.00 20,400 16,44
1976+ ¢ 24,574(6) | 13,700 38,274 186.40(7) 10.00 22,200 16,07

+ December Quarter, 1976.

Notes:

1.

Average value of houses completed, Victoria, year ended June.

Source:

Sources:

Regional Development.

Source:
Victoria.

Source:

Reserve Bank Statistical Bulletins.

range predominently charged by Savings Banks.

ABS Vie. Office, Quarterly Bulletin of Bldg. Statistics.

"Urban Land Prices 1968-74', Department of Urban and
For 1975 and 1976 H.I.A. Estimates.

ABS Average Weekly Earnings per employed male unit,

Upper rate of

Calculated from repayment tables - one guarter of gross income

as upper level for repayments.

Quarterly rests with a 25 year loan.

June quarter average value inflated by H.I.A. cost index (i.e. +5.26%) .

Seasonally adjusted.

Number of weeks earnings to cover the 'Deposit Gap' would be:

Year

1968

1974

1975

1976

1969

1870

1971 1972

1873

PSS

~e~ -

Ao



price rises and wage rises. Land costs are affected by the cost of provid
minimum services especially roads and drainage, and delays in obtain-
ing rezoning and sub-division permits These cause holding and finance
chargog to increase. Flnance costs are affected by the general rise

L, (6
n interest rates. )

Iwo strategies are available to reduce the deposit gap. The first is
to increase the capacity of the purchaser to buy, and the second

is to decrease the initial cost of the purchase

Various means have been suggested to increase buying capacity. 'They are:

(i} reduce interest rates
(ii) index linked mortgage payments
(1ii) defexrred mortgage interest

(iv) tax deductible moxtgage interest.

These methods decrease the deposit gap by increasing the pogsible size
of the initial load by either directly decreasing repayments or

increasing nett income.

The principle means suggested for decreasing the initial cost of the

house/land package are:

(i) using labour more efficiently e.q. industrialisation

(ii) using more inexpensive materials

(iii) reducing the gross area of the dwelling e.g.
mobile housing

(iv) reducing the time required for subdivision, thus
reducing helding costs on land

(v) reducing the area of land required e.g. cluster

stbhdivision

(S, 1

Price refers to market price, or the cost to the dwelling owner.
Price includes developer's (builder's) cost plus profzt

Holmes, C.S. Deposit Gap Study, unpublished, Melbourne, 1$77.




(vi) reducing the utility services required e.g.

stomwater drains. (7)

Low energy housing on one hand has a highervinitial cost compared to an
equivalent conventional house but on the other hand the recurring costs are
significantly reduced. This situation, however, is altered if housing is

designed seriously to reduce energy consumption. Setting this as the

7. Bromilow, F., op. cit., Table 5.

TABLE 7.1

Lffects of Proposed Measures®

Measure Potential Lffects
(approsx.)
1 House
(a) Match construction techniques to materials
) and design 8
(b) Improve average productivity halfl way
towards that of current efficient
production
(c) Reduce duration of construction
(d) Increase production run size by 50%
(e) Reduce gquantity & quality of fittings
Total potential effect 2

R

off house price

[N
3¢

off house price
off house price
off house price
off house price
off house price

IU\ G
~'i°\e o0 ¢

BN
¢

|

2 Land
(a) Reduce duration of land development
by one year .
(b) Reduce service requirements
(¢} Reduce service standards

<
>

; off land price
off land price
off land price

S
3° o°

(d) Decapitalise costs of services 10% off land price
(e) Reduce transfer costs 5% off land price

1

Total pofential effect 36% off land price

Total potential reduction of house and
land price 28%

3 Loan Conditions .
(a) Reduce interest rates by 1% inc. in affordable

proparty value

11

oo
RN

o]
39

(b) Extend loan period from 25 to 40 years

Total potential increase in loan
capability 16% i
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the results to the methods outlined above aimed at increasing a persons
ability to afford a house. The analysis highlights the possible trade-offs

that may be considerea.

OBJECTIVES, CONST AINTS AND ALTERNATIVE§

As mentioned previously the aim of a life-cycle cost analvsis is to
determine the lowest cost solution while satisfying certain objectives

and constraints.

For this study the objective is defined in terms of thermal comfort
criteria defined in terms of effective temperature and humidity. fThe
conditions required to be met are based on the performance of the

house design C1.

The alternative solutions examined are ocutlined below.

A Single storey brick veneer dwelling with timber floor and tiled
roof -~ Typical House. (8)

B Same as above but including insulation and sun shading

Cl Single storey solid brick dwelling with concrete floor and tiiled

roof, including insulation and sun-shading - Solar House 1.
c2 Same as above but semi-detached.
D1 Double storey solid brick dwelling with concrete ground floor,
timber upper floor, tiled roof and including insulation and sun-shadi

D2 Same as above but semi-detached or in "Terrace® form.

The choice of these design and siting alternatives and the method of
thermal performance analysis together with the results is discussed

at length in the companion paper.

8. The "San Gabriel” home by Tomkin Homes, the market price for which
is $24,700 as at June, 1877, inciuding gas stove and gas wall
furnace and excluding foundations and footings on other than a
flat site, sewerage and drainace, landscaping, carpet, fences,
clothesline, floor coverings, curtains, light fittings, household
equipment such as washing machines, insulation materials and sun-
shading. This price also obviously includes overheads and profit.
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The constraints placed on all designs Were predetermined as:

(1) the standard of accommodation should match the
typical house

(ii) the initial cost of_the low energy alternatives
should not exceed by more than 5% the real cost

of the typical dwelling/land package.

These constraints were carefully chosen to enable a realistic
comparison of low energy designs and conventional housing. The

area of each dwelling is 112 m?. Although less than the average
private house now being built of 141 m2, the area represents a fair
estimaﬁe of the standard of accommodation sought by the medium
income family, and the facilities provided in each house are identical.
As the typical house 1s one of the current models offered by the
builder the demand for this type of accommodation can be gauged

from the fact that 8 were constructed in the last 8 months. The
figure of 5% being the allowable increase in initial cost was chosen
somewhat at random but seemed to represent an average break~e§én
value in that the additional outlay would be balanced by potential
savings within a reasonable period. In fact the percentage increase

for all alternatives is considerably less than 5% (See Table 34

without even considering what might be taken as the real cost of the
Typical house. The real cost being that level of initial invesiment
necessary to maintain the dwelling at a tolerable (not desirable)

level of thermal performance within the assumed operating conditions.
The thermal analysis indicated that it is necessary to add some thermal
insulation and sun-shading devices to achieve this condition. Kerby (o9
has confirmed owners do medify their houses by installing insulation,

outside awnings or air conditioning very shortly after moving in.

PELEVANT COSTS

A life-cycle cost comparison of the alternative houses may be based

on total costs for each or on the differences which are critical to
determining efficient choices between alternatives. Cost items which are
identical for the alternatives can be omitted from a comparison without

changing the outcome of the analysis. The collection and manipulation



For this study the relevant costs included in the assessment fall into

two categeries,

1. Initial Cost
(a) The Building
- structure and finishings
=~ insulation
- sun-shading
- floor‘coverings
- curtains

= Heating/Cocling plant.

(b) The Land
= residential lot
= sewerage and drainage

- fences

landscaping

Items rot included are carport, clothesline, lightfittings, household
equipment and furniture. These are taken as the same for each

alternative.

2. Recurring Costs

(a) Heating/Cooling Plant

—- repair and replacement

-~ maintenance

= operating cost comprising mainly fuel cost

(b) Taxation allowancas (deductions)

- DMortgage Intexest ~ 100% if income $4000 or less
down tc 0% if income 514000 or more. Income is
taken to be gross income less expenses incurred
in achieving that income (does not include

concessional and dependent deductions.)
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Ttems not included and assumed the same in each case are rates and

taxation allowances for rates, maintenance on the dwelling and tax

depreciation allowances which are not normally available to owner-

occupiers.

ESTIMATING THE COST OF THE BUILDING

Estimating the
science but in practice the process is unsophisticated. It consists,

in traditional

actual cost of a building may appear to be an exact

of construction: (10)

(1)

materials, including delivery, unloading, storing,

handling and waste;

(ii) labour = labour constant X all-in labour rate;

(iii) construction plant, including transport, establishment,
running costs, and ownership costs;

(iv) project overheads or preliminaries, those costs of
site establishment and temporary accommodation and
services;

(v} general overheads, those costs of running a business
and premises;
10. See, for example, Geddes, S. Estimating for Building and Civil

terms, of summing the costs to the builder of the factors

TMam et anmmmnd amne TiTam e le re Marsmme T A T AnmAAn wA A TOAA



Normally, however, estimates are not prepared in this detailed manner.
Lump Sum prices are obtained for sections of the work (generally trade
sections e.g. brick-layer, carpenter, roofer), and breakdowng are
produced by allocating the subcontract price to the measured items in
each trade., For example, items in roofer include roof oladdiﬁg, hi
and ridge, valley, eaves gutters and downpipes.

This means that attention to details and construction methods is rarely
reflected in construction cost, as subcontractors will merely apply
their normal rate per unit area which includes all peripheral and
sundry items. It has been shown that measurcd gquantities by different
surveyors for the same project are extremely variable, that rates for
the same items are extremely variaple and that it is not realistic to

allocate costs to the large numbers of items in any project. (12)

(a) North, T.R. Cost of Housing Construction and Where Possibilities
Ixist for Fconomies, CSIRO, DBR, Report 27 Helb., 1974, p 11,
where. the factors of house construction are averaged for a small
sample as follows:

(i) materials, including manufactured I+tems 48%
(ii) labour, including subcontract labour 24%
(iii) and (iv) plant and overheads, including

site supervision(6.3%) ’ 9.3%
(v) general overheads inoludi:g'administration

(6.2%) , design and sales (5.7%) and

interest (2.2%) ) 14.1%
(vi) profit 4.6%

100%

(b) Wecodhead, W.D., Impact and Operation of Volume Builders,
CSIRO, DBR, Reprint 618, Melb. 1973 and amended in Achievable

Improvements in Housebuilding Productivity, paper presented at
H.T.A. 12th National Convention, Canberra, 1977, fig.1l.

(c) Kennedy, W.B., Definitive Dwelling Construction Costs, CSIRO,
DBR, Report OR~73-5, Melb. 1973

12, See, Fine B., and Hackemer, G. Estimating and Bidding Strategy,

: Building Technology and Management, Sept. 1970, page 8, whc show
that tenders are scattered with a 5% standard deviation, that rates
have a 45% standard deviation and that with 200 cost headings

abbut 50% of the items were misallocated.
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This means that altering rates to demonstrate low cost methods of

construction may, depending on the particular trade involved, be suspect.

However, it is reasonable to assume that given a competitive market
situation, more efficient use.of labour and materials in some sections

would mean a decrease in cost and therefore price. (13)

This is the philosophy followed in costing houses C and D which have been

designed with simpler and less expensive details such as:

- concrete slab on the ground (ground assumed level);

- simple gable roof, allowing prefabricated ftruss construction;
~ decreased number of and simplified wall openings;

- eaves and verges deleted;

- voof plumbing simplified.

In these cases, labour constants have increased, i.e. a greater quantity
of work per hour is assumed to be possible, whilst other rates remain
unaltered. We are agsuming, therefore that low cost substitutes for
traditional construction methods, for example, concrete slab-on-ground
for raised timber floor and foundation walls, are met with both industry
acceptance of simplified details reflected in a lower cost and market

acceptance of the result.

ESTIMATING THE COST OF THE LAND

Residential lots based on a plan of subdivision have been increasing in price
rapidly in the past few years to the extent that land is fast approaching

the cost of the house. Land costs used 1n analysis are based upon the
minimum price of land currently being sold by the Victorian Urban Land
Council in Keilor. The price of a residential lot in this case is

$14,850. This total is approximately as follows:

- cost of land (including capitalised economic rent); $ 2,200
- cost of provision of roads and services ({(in hard

rock) ; ' 2,000
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TOTAL $14,850

R

Savings in the cost of land can:be achieved by developing more efficient
methods of using the land. “Cluster housing", developed under the

Cluster Titles Act has many potential advantages over "Plan of Subdivision*
housing in terms of amenities to the inhabitants., These ihclude more
useful common areas, correct orientation of dwelling and less wasted

area for vehicular Access.

A further great advantage of ciugter housing is a possible modest
increase in the density of housing while still satisfying strict object-~
ives relating to privacy, to sunlight, vehicular access, parking and

Private and public open space. (14)

Such housing in no way jeopardises the apparent Australian dream to

own a house and garden.

The posgibility of increased densities however, has always existed

in Victoria. Chapter 8 of the Uniform Building Regulations specifies
. . . 2 . - 2

ninimum areas of site varying from 300m~ on the low side te 785m” on

the high side.

The option of choosing a particular minimum arca resides with the local
council oxr municipality. Most, especially those in the developing suburks
have invariably opted on the higher side.,” This apparentiy simple decision,
made often in ignorance of its consequences does more than possibly any
other decision to establish a class structure in Australian housing.

The good intenticns of the Model Cluster Housing Code seems also to be

suffering from the same fate.

Some local Councils have already increased the minimum provisions of
house and private open space. Brighton for example has increased the

Possible minimum area of dwelling from 90 to 120 m2 and the minimum

2
area of private open space from 50 to 180 m“.

14. Cluster Committee, Model Cluster Code, Interim Report, Vic. Dept.
‘ Local Govt. 1975 with awendments, p 21.
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For this analysig it has been assumed thalt a modest increase in density
can be achieved with an enlightened local council of up to 25% for
terrace type housing type D2 and 15% for semi-detached housing type

C2. Using the cost breakdown for an existing cluster subdivision

of 20 dwellings and the prices quoted from the Urban Land Council

table 1 demonstrates the possgsible reductions in land costs that may be

achieved through cluster housing develcpements and increased densities. (15)

Table 1

Reduction in Land Costs Through Increased Density

Normal Titles Clusterxr 15% Increase 25% Increase
Housgsing
Price per Lot $14,850 $12,200 $10,800 $10,100
Percentage -
Reduction - 17% 27% 32%
in Land Cost

15. Existing cluster subdivision, Winter Park, Doncaster by Merchant

Builders.
TABLE 15.1
Breakdown of Area Ccmpared to
Normal Title Subdivision

Normal Title Cluster Title

Access Roads 0.64) o )
19.15% .. 13.5%

Driveways 0.18) 0.58%)
Bldg. Sites 3.26 ' 2.6
Open Space 0.22 1.12
TOTAL ARFA 4.3 4.3

Cluster title assuming density increase of 25% over 20 lots:

Land Cost 20 x 2200 = $44,000

-— -~ 13'5 sl eV oonNn



have been estimated by computer analysis and . described in the companion
paper. The heating and cooling plant capacities are calculated so that
equivalent comfort conditions ave maintaiﬁed in each house. Table 2

sets out the comparisdn for the‘typical house, the typical house insulated

and shaded, Solar House 1 detached and Solar House 2 the terrace form.

Table 2

Estimates of Energy Consumption

House Heating Cooling Estimated Percentage
Plant Plant Annual Reduction
Required Reguired Energy in annual
Output (KwW) Output (KW) Consumption fuel
M.J, Consuwnption
A 12 10 50,000 -
z
B 8 6 30,000 40%
Ccl 8 - 18,000 64%
D2 6 - 15,000 70%

LIFE CYCLE COST MODEL

There are many methods available for the economic appraisal of investment
decisions, but they all assume a value effect has heen generated which is
the outcome of the cost of investment., In other words, both negative and
positive cash flows are envisaged so that a true return to capital can be
computed.

These methods are of two types. The first are the single figure

methods such as yield or accounting rate of return and profit. The second
&

are the cash flow methods such as cumulative cash flow which shows payback

period, cash contribution at any stage, and final -margin and discounted cash

Llow which shows the effect of the time value of money on the cumulative flow.

.Discounted cash flow enables computation of the Net Present Value of the
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project at a selected discount rate, or the Internal Rate of Return for the
project where the Net Present Value eguals zero. TFor the case of the owner-
occupied residences there ig no actual peositive cash flow or income, only

negative cash flows or costs exist.

The method used in this analysis is that of Costs-in-Use (16). This method
has two approaches, the first is a present value approach where future costs
are discounted and added to present costs so that an eguivalent base,

allowing for the time value of money, is utilised. This ig sometimes called
the Total Building Cost approcach (17). The second approach is an annual
equivalent procedure where present costs are treated as an annuity and added

to future (annual) costs. This is true Costs-in-Use.

The life cycle cost model adopted in this paper is based on the Total Building
Cost approach. The following formula provides the means of calculation of
Present Value and includes terms for acguisition of building, land, plant,

maintenance and operating costs and replacement.

. P .nl . .1’1'
: : + - +
PV=B+L+PO-I<P1»{——————-—£-—'—'~«—§:—I—M'{ (1 l)' L }+E'{ (1 l)'
(1 + i) il + )" ' i@+ )
where,
PV = present value of the total -bullding costs over n' vyears.
B = price of building including insulation, sunshading, floor
coverings, curtains where these are provided.
L = price of land including sewerage and drainage, fences and
landscaping. '
P, = price of heating and cooling plant.
i = price of plant replacement.
M = estimated annual maintenance cost at present prices assumed
here to be constant over the life of the building.
E = estimated. annual energy price at present prices.
i = annual discount rate.
n' = 1life of house.

n" = life of plant.




cost to the investor. This is equivalent to the rate of return foregone on
the next best alternative investment. There are several iethods for
calculating a suitable rate involving the consideration of social time prefer:
true opportunity cost to the individual, differences between the public and
private sectors and so on. The individual, in general, has only small surplu:
funds to invest. His best investment is in the provision of residential
accomodation. His next best investment is in short term government bonds
currently at 10%, or in fixed savings bank deposits (in the range of 9% to 11
A 10% discbunt rate has been used in thig analysis. Some calculations have

been made using rates of 5% and 15% as a sensitivity check.

The effect of inflation is to cause changes in future prices, costs and
revenues. These future sums do not, in practice, inflate at similar rates

in the commercial scctor. To siniplify the analysis, however, it is customary
to assume that all prices, costs and revenues inflate or deflate at the same
rate. This is a reasonable assumption when applied to the private residential
section as all funds may bhe considered as egquity funds (the real rate of
interest is currently negative), and as plant and operating expenses cénnot ba
deducted for taxation purposes. But il price changes for specific items

are expected to differ from the general level of price changes, and can

be accurately forecast, they should be inciuded in the aralysis. Thus

it nay be assumed that future replacement and repair costs inflate at the

same rate as everything else.

The rate of inflation in the financial year ‘just ended is approximately
10% per annum (excluding the effect of Medibank). Hydrocarbon fuels in
the remainder of this century are expected to become extremely scarce.
Although demand will tend to inflate the price of fuel, government policy
is likely to restrict the average price increases to around the inflation

rate, allowing thes discount rate of 103 to be also applied to this item.

BUILDIN?/LAND cosTs

4
Based on the methods of estimating building and land costs outlined
previously Table 3 summariseg the initial cozt of the house/land
pPackage for the design alternatives. At this stage the costs exclude

the price of heating and cooling plant.
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Table 3

Initial Cost of Building and Land

A B cil c2 D1 D2
HOUSE
House and finishings
including foundations 24420 | 24420 | 24050 | 23390 | 24720 {22970
assuming level
ground
Insulation 0 080 | 1160 | 940 890 | 660
'Floor Coverings 1260 | 1260 1530 1530 1540 | 1540
Curtains 800 800 820 820 860 860
Sunshading 0 350 380 380 570 570
SUBTOTAL 26480 27310 27940 | 27060 | 28580 | 26600
LAND
Lot 14850 }14850 (14850 {10800 | 14850 |10100
Landscaping d 0 150 550 150 550
Sewerage & Drainage 1700 1700 1700 1200 1700 1200
Fences 1430 | 1430 | 1430 ; 1130 | 1430 750
SUBTOTAL 17980 |17980 {18130 | 13680 | 18130 {12600
TOTAL 44460 |[45790 146070 | 40740 | 46710 439200

Note: It would be possible to reduce the cost of Cl to $23070 by utilising

less expensive materials, e.g. corrugated iron roofing, common

brickwork faced and pointed and polished concrete floor surfaces.

When this combined with the cluster housing lot at $13,680 the

total‘package would be $36,750.

a einale reaidential 1ot in the

"desgirable"

Compare this with house Cl on

eastern sectors of




The life cycle cost of energy includes the provision, repairs main-
tenance and replacement of heating and cooling plant as well as the

annual cost of fuel.

Annual energy costs are calculated using a rate 0.45 cents/M.J. which
represents an average value for the cost per available M.J. taking into
account the fuels (gas or electricity) the various tariffs and the

efficiency of heating and cooling plant.

Table 4 gives the present value of the relevant costs calculated for

a discount rate of 10%.

Table 4

Present Value of Plant and Energy Cost at 10% Discount Rate

Initial Costs ' a B Ccl D2

Plant $1500 $ 800 $ 300 $ 250

Future Costs

Replacement of $ 360 $ 120 $ 70 $ 60
Plant

Recurring Costs

Repairs and $ 560 $ 420 $ 140 $ 90
Maintenance
Fuel $2120 $1270 $ 750 $ 640

TOTAL $4540 $2680 $1260 $1040

Savings 0] 1860 3280 3500
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Design alternatives C2 and D1 will result in a total present value of

Plant and energy costs somewhere between Cl and D2 so for simplicity have

not been included.

TOTAL COST SAVINGS Y

Table 5 illustrates the possible savings in the house/land package and

the energy cost savings for the various design altermatives.

Table 5

Savings in House/Land Package and Energy Cost

Design | House/Land Energy Saving Percentage Reduction
Package Cost ) in Total
A $44460 $4540 - -
B $45790 | s2680 | s 530 1%
c1 $46070 ' $1260 $1670 3.4% h
D2 $39200 $1040 $8760 17.9%




may be disadvantaged by the quarter rule. His ability to repay the loan

is enhanced because his recurring costs are less, but this is not passed

on as his payments are still based on gross income.. This situation could

be changed if government incentives were introduced to conserve energy in
the form of grants or low interest loans. Alternatively, lending authorities
could relate the quarter rule as a proportion of nett income after taxes and
housing expenses, the latter including rates, insurance, power and the like.
If this approach were adopted and power costs were reduced by rational
design and planning the proportion of income available to repay loans would
increase and the size of the available loan would increase accordingly, so
lowering the deposit gap. Table 6 shows the potential increase in loan by

adopting this approach to lending comparing the typical house A with solar

house C1.
Table 6
Increase in Loan due to
Variation of Quarter Rule
9%% Interest
Annual
Energy Annual Percentage
Income . .
-1 Cost Mortgage of Gross Possible] Increa
Saving Repayments (1) | Income (11) Loan - in Toa
AW.E, $2,585 26.5% $24,880 6.1%
$145
$14,000 $3,645 26% $35,100 4.2%
E
Notes: (1) calculated as 25% of gross income

plus energy cost saving.

(11) assuming a tax rate of 32%.

For each income group considered the increase in loan exceeds the increased
cost (3.9%) of design Cl over the typical house type A. And in both cases
the deposit gap would be reduced, the reduction being mcre for the lower
income group. The actual percentage increase in possible loan remains consta
irrespective of the interest rate at which the money is borrowed, but obvious

the effect of decreasing the deposit gap.reduces for high rates of interest.



Some methods for increasing the capacity to buy are mentioned above and
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will now be compared with the savings in energy costs achieved by designing

efficient low energy housing.

i A Reduction in Interest Rates

If the interest rates were to be reduced by say 1% across the board,

future repayments would be reduced, or conversely, if repayments

remain the same, the size of the loan available would increase thus

reducing the deposit gap.

with equivalent savings resulting from energy reduction for house

design C1l.

Table 7

Reduction of Deposit Gap with
Decrease of 1% Interest Rate

Tables 7 and 8 compare these possibilities

Rate of Interest 9L% to 84%% 12 3/4% to 11 3/4%
Loan Increase | Decrease Loan Increase Decrease
Income $ in in S in in
Loan Deposit Loan Deposit
Gap Gap
ABS .
Average weekly 23,460 8.6% 16.6% 18,160 7.1% 7.4%
earnings Male,
Victoria
Annual Gross Nil
Income 33,690 8.6% Deposit 26,080 7.1% 19.5%
$14,000 " Gap




rresent value »avings witn

Decrease of 1% Interest Rate

Rate of Interest 9%3% to 8%% 12 3/4% to 11 3/4%
Decrease P.V. of Decrease P.V. of
Income in Annual Savings in in Annual Savings in
Repayments | Annual Re-~ Repayments | Annual Re-
Payments Payments
ABS
Average weekly 192 1746 162 1607
Earnings, Male
Victoria
Annual Gross
Incomne 276 2518 232 2107
$14,000
Table 9

Equivalent Reduction in Interest Rate for

Energy Savings (1)

I
nterest oks 12 3/4%
Income
AWE 2% 2%%
$14,000 14%% 15%
Note: (1) P.V. Energy Savings Cl related to A

Equivalent to decrease

repayment

in annual

$3,280

$361
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Index Linked Mortgage Payments

Here it is assumed that the principal outstanding is adjusted in lire

with movement in a suitable price index (18) (19).

Interest charged on the qdjusted principle covers administration and
loss of opportunity for lender to use funds for other purposes. The
figure could be reduced to the vicinity of 2 to 3% as uncertainty amd
risk have been effectively removed. The capital gain (or loss) is

shared between borrower and lender.

Assuming an interest rate of 3% and an inflation rate of 10%, Table 10,
based on average weekly earnings and house type A, shows that for the

advantage of completely bridging the deposit gap, the present value of

. the entire package to the owner has decreased by 17%.

Table 10
Affect of Indexed Linked Mortgage

Loan Deposit P.V. of
Gap (1) House (11)
Mortgage Loan $23,460 $12,090 $20,100
Index Linked $35,550 nil $16,680
Loan

Notes: (1) Assumed borrowed as a personal loan or 2nd
mortgage at 13% interest.

(11) Less 1lst mortgage, bridging finance, owners
equity.




iv

growth and changes in financial commitments so that smaller payments
may be made in earlier years by allowing the interest to accrue to
increase the size of the loan which is repaid by increased payments

in later vears.(20) i

Assuming the interest rate of 9%%, an inflation rate of 10%, and a

10 year deferment of interest, the buyer on the Average Weekly Earning
can almost bridge the deposit gap; but the presént value of the entire
house/land package less interest, capital repayments and the deposit
has decreased to 30% of the normal package less loans, bridging finance

and the deposit. By comparison, energy savings have resulted in an

~increase of 3.4% for the package C1l (see table 5).

Mortgage Interest Taxation Deductions

This has previously been described (page 10). Savings are tabulated
below for the two extreme rates of interest given the maximum possible

loan obtainable on the Average Weekly Earning.

Table 11

Present Value of Tax Deduction for
Average Weekly Earnings - Tax Rate 32%

Mortgage Present Value
Interest Deduction
ok $1,870
12 3/4% $2,140

By compariscn, energy savings have resulted in a Present Value deduction

of $1,670 for the package Cl (See Table 5).

A person earning in excess of $14,000 per annum is not eligible for any

tax deddction.

20. Priorities Review Staff, op. cit.
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COMMUNITY ENERGY ANALYSIS

Community energy consumption as it relates to housing is determined primarily
by two factors, residential heating and coéling, and transport. Heating and
cooling consumption has been shown to the type of dwelling. Transportation
energy demands are affected by the degree of clustering and community planning
and by density. American studies have shown that up to 14% of transport
energy demand may be saved by attention to community planning and moderate
increases in density (21). The savings result mainly from a reduction in
local, short distance trips.

For all Australian households the dverage weekly expenditure for transport
fuel is of the order of $9.00 (22). This corresponds to around 30,000 M.J.
per year. TFigure 1 shows the effect of reducing household heating and cooling
energy consumption combined with a reduction in transport energy consumption.
The resulting reduction in energy for these two items is 50%, corresponding

to a decrease in total energy consumption of around 13%.

Tl
- H
il
Heating/Cooling
Energy

T

i l” Transport Energy

Household Energy Consumption per Annum G.J.

Typical House Terrace House
and and
Subdivision Cluster Title
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importantly, low energy housing offers significant economies, not only
in the running costs which have often been referred to, but in the
actual ability of families to éfﬁord a dwelling of their own. Given
more sensible lending criteria based on the true life-cycle costs, this

benefit will be further accentuated.

"In Australia today, housing is being used as a
redistributive mechanism, but not always from the

rich to the poor. High rates of inflation and the
buffer which home ownership provides against inflation,
the availsbility of comparatively low-interest finance
for housing, and the tax concessions allowed to owner-
occupiers, have combined to provide an incentive for
people to buy the largest house within their means,
taking on the maximum debt possible.™ (23)

Unlike other economic adjustments to housing finance methods to make housing
more accessible, which all provide more benefit to higher income groups, the
financial benefits of low energy housing provides more relief at the end of

the scale where it is most required.
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