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PREFACE

This publication introduces a new series of annual input price indexes which
measure the movement through time of materials, labour, and equipment used in
the construction of some electric utility facilities. Base-weighted indexes are
presented herein for the period 1956 to 1965 for distribution systems, transmis-
sion lines, and for transformation and switching stations. Indexes for hydro-
electric generating stations and for steam-electric generating stations are being
developed.

The electric utility construction price indexes represent a valuable extension
in coverage of the area of price statistics relating to elements of gross fixed
capital formation. In this connection the Bureau would like to acknowledge the
generous contribution made to the design and planning of this difficult project by
the Canadian Electrical Association.

The indexes were prepared in the Capital Expenditures Price Indexes Unit
of the Prices Division under the supervision of Mrs. Constance M. Jones.

WALTER E. DUFFETT,

Dominion Statistician.
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SECTION 1. SUMMARY

The base-weighted price indexes of the costs
of constructing electrical utility distribution sys-
tems, transmission lines and stations in Canada
express prices in a given year for materials, labour
and equipment as a percentage of prices for the
same components of cost in the base year 1961.
Annual indexes from 1956 to 1965 are presented
herein and subsequent indexes will be published
annually in “‘‘Prices and Price Indexes’’, DBS
Catalogue No. 62-002.

In electric utility terms, the index is designed
to provide an estimate of the impact of price change
on the cost of materials, labour and equipment used
in constructing and equipping electric utilities in a
specified base period. The index provides an esti-
mate of how much more, or less, it would cost to
reproduce the base-period programme of construc-
tion in another period, using the same construction
technology as in the base period and assuming rates
of profit and productivity in construction are the
same in both periods.

As the market does notyield comparable selling
prices for such unique transactions as, for example,
the sale of a transmission line, it was not possible
to produce an index of the prices of completed struc-
tures. Completed structure indexes would be appro-
priate for users wishing either to estimate reproduc-
tion costs or to deflate capital formation. For such
uses the indexes introduced in this publication have
specific shortcomings. Nonetheless, they may be
helpful for such purposes provided the users under-
stand the deficiencies. Thus the reader is asked
to make particular note of Section IIl, Capital Ex-
penditures Price Indexes — The Necessity for Com-
promise and Section XI, Uses and Limitations. In
addition, because particular construction projects
are unique, the aggregate indexes will not likely be
appropriate to specific projects since they relate to
an average mix of materials, labour and equipment
derived from a variety of projects in a specific base
period. Thus, if the component price indexes and
their weights included in the aggregate index pre-
sented herein are inappropriate for a particular pur-
pose the user should consider selecting appropriate
component indexes from among those published
herein. These indexes could then be combined into
an aggregate index by utilizing weights derived from
the projects or assets to be costed or deflated.

Prices used in the indexes are for the most
part selling prices reported monthly by manufac-
turers for materials or equipment. The price reported
is for units and terms of sale representative of the
volume sales of the manufacturer. Where sales to
electric utilities form a small share of the total
sales of the manufacturer, the price reported may
not adequately represent the price to the construc-
tion trade and others directly involved in construct-
ing and equipping electric utility facilities. In such
cases, prices charged other manufacturers or whole-
salers have been included in the index. Federal
sales tax changes are reflected in the index but no
adjustments have been made for provincial tax
changes. Wage rate data have been supplied by the
Department of Labour and represent minimum hourly
rates paid to construction workers on federal govern-
ment contracts.

Consfruction has been defined as new construc-
tion or major reconstruction for distribution systems,
transmission lines and transformation or switching
stations. Maintenance and operating costs are ex-
cluded. Cost data were supplied by major utilities,
relating to own account and to contract construction
erected during the last half of the 1950’s. Weights
were derived from these data which indicated the
relative importance of the major inputs to the con-
struction. The components of cost relating to dis-
tribution and transmission facilities encompass such
items as poles, hardware, conductor, insulators,
meters, distribution transformers and expenditures
for labour, e.g.—linemen and groundmen. Costs
relating to construction equipment such as trucks,
and components of equipment operating costs such
as tires, gasoline and repairs were also included.
Transformation and switching stations encompass
some of the items listedabove but the most important
elements of cost relate to transformers and switching
equipment. Expenditures for land and rights-of-way
have been excluded.

The term Canadian electric utility has been
defined to include municipal as well as non-
municipal utilities but the majority of the cost
data tabulated was derived from the major non-
municipal utilities. Manufacturers who produce
electricity for their own use and who may also sell
electricity have been excluded from the cost survey.
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SECTION II. INTRODUCTION

This publication presents new price indexes
for materials, labour and equipment used in the con-
struction of electric utility distribution systems,!
transmission lines?® and transformation and switching
stations. **

Throughout the development of these indexes
the Dominion Bureau of Statistics has received the
close co-operation of the Canadian Electrical Asso-
ciation.® Indeed, demand for the development of
these indexes was first received from the CEA in

1 A distribution system is that portion of an electric
system which is used to deliver electric energy from
points on the transmission or bulk power system to con-
sumers. Distribution lines operate at relatively low volt-
age as compared with transmission lines.

? Transmission lines relate to that portion of utility
plant used for the transfer of electric energy in bulk be-
tween points of supply and points at which it is trans-
formed for delivery to ultimate consumers, or is delivered
to the electric systems of others.

! Stations (or substations)are assemblages of equip-
ment for the purpose of switching and/or changing or
regulating the voltage of electricity. Customers’ service
equipment, line transformer installations or minor distri-
bution or transmission equipment are not classified as
stations.

A switching station is an assemblage of equipment for
the sole purpose of tying together two or more electric
circuits through switches, selectively arranged to permit
a circuit to be disconnected or to change the electric
connections between circuits. It is a type of station.

4 Indexes of a similar nature to those discussed
herein are under preparation for steam-electric generating
stations and for hydro-electric generating stations. No
estimate can be given as to the probable date of com-
pletion of these indexes.

$ This organization will be referred to as the CEA.

1958, and it was only because this organization
agreed to provide necessary technical advice that
the Bureau agreed to undertake a project in this
difficult area of price measurement.

CEA technical advisors were appointed and
through their efforts agreement was reached with
the electric utilities as to the nature and volume of
cost data which would be reported to the Bureau by
the utilities and used in the derivation of weighting
diagrams. In addition, specifications were provided
by the advisors for the commodities for which it
would be necessary and appropriate to ask manu-
facturers to provide prices. Technical advisors
and other CEA members have reviewed the weight-
ing patterns and the price indexes published herein
and their comments have been most helpful in terms
of minimizing errors and inconsistencies and most
importantly in suggesting sensible compromises in
the face of some formidable data shortages.

The following sections deal with the character-
istics of the indexes, their uses and limitations and
the various technical features of their construction.
Annual indexes for 1956 to 1965° are presented
numerically and in chart form. The base-period
weighting diagrams are also presented. Finally a
number of detailed appendices are provided for the
assistance of those making extensive use of the
indexes.

8 Subsequent indexes will be puhlished from time to
time in ‘‘Prices and Price Indexes’', D3S monthly publi-
cation, Catalogue No. 62-002, $4.00.

SECTION III. CAPITAL EXPENDITURES PRICE INDEXES—
THE NECESSITY FOR COMPROMISE

The essential elements of any price index are
prices of items and weights representingthe relative
importance which should be attached to the move-
ment through time of prices of individual items or
groups of items. In addition a time base period
during which prices are defined as equal to 100 and
a weight base period for establishing weights to be
assigned to the items, are required.

The price component is the most important and
difficult element of any index but particularly so in
an area such as construction which rarely produces
standard products which are reproduced in other
time periods. The solution or lack of solution, to
the problem of lack of comparability over time con-
ditions decisions about all elements of the indexes,
but particularly the selection of prices for the
indexes. A thorough understanding of the prices
used is, therefore, of first importance in the inter-
pretation and use of the indexes.

Price is hy definition, the value in exchange
of a specified unit of a commodity or service, at a
specific time and location, and under given condi-

tions of purchase or sale. Further, for measurement
of price change over time, it is essential that the
prices being compared relate to the identical or
equivalent quantity and quality of commodity or
service.

It is obvious that electric utility facilities,
like most other engineering construction projects,
are unique and complex aggregations of commodities
and services for which the collection of comparable
prices through time is a practical impossibility.

A number of solutions to the problem of price
comparison have been suggested. One possible
solution has been tested in the United States by the
Bureau of the Census and applied to housing with
what those testing the technique believe to be a fair
degree of success. It consists of establishing sta-
tistically the amount of variation in the price of a
product, (in this case, a house), associated with
differences in characteristics of such a product
{number of rooms, square feet of floor space, type



of structure —wood, brick, etc., types of heating,
and so on). On the basis of that knowledge, differ-
ences in the prices of such products ‘‘caused’’ by
differing characteristics or qualities of units sold
in successive time periods can be estimated and
eliminated from the measurement of change in price
between two time periods. In addition to copious
quantities of data from respondents, this technique
requires that there be no major discontinuities in
characteristics of the object being priced. There
are also statistical problems in interpreting the
validity of the results. It was not thought possible
to make use of this technique in the development of
the present indexes.

Another alternative is to price portions of
projects rather than completed projects. This tech-
nique was applied in the development of the ‘‘Price
Indexes of Highway Construction’’” wherein bid
prices for specific elements from contracts let by
provincial governments were employed, for example,
a ton of crushed gravel in place. The method devel-
oped to determine a useable price can be described
as follows. Plots of the bids and their quantities
on scatter diagrams revealed the total amount of
variation in the bids. Major causes of the variation
were identified which permitted the classification
of the bids into groups wherein the bids of any
given group were of essentially similar character-
istics. The price average derived for any given group
is compared only with averages derived for the same
group in other vears. This procedure requires that a
number of conditions prevail. In general it assumes
that:

(a) Most work is done by contract.

(b) Most work is done to a uniform set of specifica-
tions,

(c) The contracts are let in such a way that quan-
tities and values are recorded on the contract
for the major contract items.

For any given major item which is being analyzed
for price index purposes it assumes further that:

(a) Sufficient contracts are let each year so that
group averages can be calculated.

(b) The variation in price caused by the unavoidable
variation in geologic, geographic and other con-
ditions not accounted for in the classification
system is relatively minor.

7 DBS Occasional Paper, Catalogue No. 62-520.

The conditions outlined in the two preceding
paragraphs do not prevail for electric utility con-
struction and it has been necessary to fall back on
the traditional input approach which has heen
adopted here. The ideal index for most users would
be an output index —an index of the price of the
finished or completed product. In such an index,
price movements would reflect changes in profits
of contractors and changes in productivity in con-
struction which were passed on to the buyers of
the completed construction, In a traditional input
index, these two factors are not permitted to in-
fluence the movement of the index. Thus the deci-
sion to adopt an input approach for the present
indexes was made only because no other alter-
native was feasible.

The input-cost indexes weight together changes
in wage rates as well as changes in prices for
materials and equipment® in the proportion revealed
by the examination of the base period cost data.
No alteration will be made in the published weights
until the index is revised. Further, when the input
indexes are used as substitutes for output indexes,
there is the implicit assumption that no changes
occur in construction industry productivity nor in
construction industry profit and loss margins. It is
known that both these assumptions are faulty. It
is believed that by missing the effect of changes in
productivity the input index is caused to rise more
steeply than would an output index over long periods
of time, and that failure to include the effect of
changes in profits causes the input index to be too
stable within short periods of time, i.e., cyclical
movements of output prices are not reflected by it.

Having found it unavoidable to follow an input
approach, utilities were asked to provide cost data
in sufficient detail to determine the relative pro-
portion of materials, labour and equipment. Sellers’
of goods and services which were used by contrac-
tors and utilities in the erection of these facilities
were asked to report prices.

® The term equipment, as used here and elsewhere
in the text, encompasses both construction machinery
and equipment used only in erecting the facilities, and
production machinery and equipment which is installed
during construction and remains for a period of time to
serve the utility in a productive capacity. For a further
explanation of this classification system see Section VI,
page 13.

¢ Manufacturers and others supplying prices have
co-operated generously in providing the necessary data.

SECTION IV. SOURCES AND COLLECTION OF PRICE DATA

Prices used in the index fall into the following
general classes:

1. Products of manufacturing industries:
(a) mass-produced standard items;
(b) non-standard items,;
(c) mass-produced goods wherein price families
cannot be identified.

2, In-place prices.
3. Wage rates.

4. Substitute prices.

The characteristics of these prices follow.
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Products of Manufacturing Industries

Mass-produced standard items. —Inasmuch as
prices for many of the items falling in this category
were available from the Industry Selling Price
Indexes or were collected specifically for the present
index following similar procedures, it is useful to
review the characteristics of industry selling
prices.'® They are as follows:

(a) The value of shipments for the commodity priced
(or for the price family the commodity represents)
represented an important portion of sales for the
industry in the weight-base period.

(b) Because it is expected that nearly similar com-
modities will exhibit similar price movement,
the pricing specification of the commodity se-
lected will usually represent price change not
only for itself but for a larger family of nearly
similar commodities. (For example, one bare
copper conductor of a particular diameter will
exhibit similar price change to hare copper con-
ductors of many other diameters.) The specific
commodity selected for pricing is usually the one
with the largest volume of sales within the price
family.

(c) Prices of the specific commodity selected to
represent the price family relate to new order
prices taken on or near the 15th of the month.
New order prices have been collected for the
Industry Selling Price Indexes because they
reflect the most recent prices produced by the
market. If there is a lag between ordering and
shipment and if prices are changing rapidly, new
order price indexes can be misleading if used
as indicators of shipment prices. It would be
more consistent with the characteristic of the
electric utility construction indexes to have
used shipment prices which would more closely
represent prices paid by the contractors or util-
ities. However, for the commodities included in
the indexes the lag between ordering and ship-
ping is usually relatively short. This inappro-
priateness of the price series is not thought to
be of significance.

(d

~

The price requested is the actual transaction
price which means that all discounts and other
concessions and rebates are to be deducted from
the price reported to the Bureau.

(e) While Industry Selling Price Indexes do not
reflect changes in Federal Sales Tax, indexes
reflecting prices paid for goods and services
used in electric utility construction should
reflect changes in Federal Sales Tax. As a
result, all prices have been adjusted, where
appropriate, to reflect changes in Federal Sales
JRGxR A

10 A copy of the price collection form used for col-
lecting these and otherprices can be found in Appendix G.

1 In Appendix B will be found a summary of the
Federal Sales Tax rates which were used to adjust the
prices.

(f) Prices are either f.o.b. plant or are prevented,
as far as is possible, from reflecting changes in
transportation rates. This condition is also in-
compatable with the needs of an electric utility
construction price index but the resources neces-
sary to provide an appropriate measure of trans-
portation-rate price change are not available
currently.

When it was necessary to extend price coverage
manufacturers already reporting prices were asked
to expand their price reporting or additional manu-
facturers were asked to report prices for the items
needed. As was suggested previously, the new
reporting was on a basis specifically appropriate
for use in the present index if sales to electric
utilities constituted a significant portion of sales.
Otherwise prices represent sales to a more important
class of customer such as contractors or whole-
salers. All other conditions outlined previously pre-
vailed for the new price collections.

To obtain a commodity index, calculations
proceed as follows for the electric utility indexes:

(a) The price reported by a given manufacturer is
converted into a ratio (price relative) by com-
paring the currently quoted price with a com-
parable base period price, i.e., current price
is expressed as a percentage of the base period
price,

(b) The process outlined in (a) is repeated for all
other manufacturers reporting prices for the
same commodity.

(¢) The ratios from steps (a) and (b) are then aver-
aged, equal weight being given to each ratio.
This average is interpreted as representing the
average price ratio (current price as percent of
base price) for all manufacturers sales in that
month to electric utilities for the commodity
specified.

(d) The annual index or ratio for the commodity is
derived by calculating a simple average of the
12 monthly ratios.

Non-standard items. — Pricing of non-standard
custom-made commodities was necessary for metal-
clad switchgear, power circuit breakers, large and
power transformers and steel transmission towers.
For most of these items the element of engineering
and design is high and standard production runs are
rarely possible. Thus it is impossible to ask the
manufacturer to report a new order price for a com-
parable transaction in a number of consecutive
periods.

The problem of lack of comparability was
treated as follows:'?

(a) Metal-clad switchgear. —Metal-clad switchgear
is made up of components some of which are
mass-produced but the combination of which will
rarely be the same for successive purchasers.

12 The techniques outlined were developed as a
result of consultations between manufacturers, the Cana-
dian Electrical Manufacturers Association and those
preparing the Industry Selling Price Indexes.
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Model pricing has been resorted to, whereby
manufacturers agreed to a package of commonly
purchased components, and in successive months
report prices which are in fact the sum or prices
of the components in the model. The danger in
using this technique is that discounts or other
price concessions granted to actual purchasers
may not be reflected in the price quoted for
the model.

(b) Power circuit breakers. —
(i) Four classes of circuit breakers were estab-
lished.'®
(ii) Class indexes are calculated quarterly as
follows:

For each reporting company. current sales
are compared with base-period sales and
those which are identical as to number,
class and type are retained for the price
comparison. The matched quantities retained
are valued first in the transaction prices
of the current period and then in the trans-
action prices of the base period. The prod-
ucts resulting are summed and a ratio
(index) of the following type is derived:

S‘ (DIQa)
2 (DPolla)

100

(iii) The class indexes (ratios) are combined for
each company by means of weights derived
from base-period shipment values,

(iv) The resulting ‘‘company’’ index is combined
with indexes derived similarly for other
reporting companies to yield the published
index for power circuit breakers.' The com-
pany indexes are combined using weights
derived from base period sales.

(¢) Power transformers, — Companies reporting define
a model for which they can report list prices
through time. The list price is adjusted in each
period by the following ratio:

current sales valued at actual transaction prices

current sales valued at list prices

The purpose of the adjustment is to allow com-
petitive conditions affecting transaction prices
to influence prices used in the index.

The adjusted list prices are then used in
the derivation of price ratios. Company ratios
are given equal weight in the derivation of the
indexes. Indexes are prepared for both large
and small power transformers.

(d) Steel transmission towers. — Attempts are being
made to prepare a selling price index for steel
transmissions towers. This is proving difficult
because of the variability in prices bid and
because of the small number of contracts let in
any given year. In the interim an index for light
structural steel shapes is being used as a sub-

13 For an outline of the characteristics of the four
classes, see Appendix A. page 22.
14 A current-weighted index is also calculated.

stitute until either a selling price index is
developed or until a more complete input index
can be devised for steel transmission towers.

Mass-produced goods wherein price families
cannot be identified. —Initial pricing of wood poles
proceeded on the assumption that price families
existed. Accordingly each company was asked to
supply prices for one or two sizes of poles and it
was assumed that the price movement of the 70 or
80 varieties not priced would be similar to that
derived from the sample. Technical advisors review-
ing the resulting pole index reported that the move-
ment did not reflect the experience of pole pur-
chasers. In subsequent discussions with a number
of pole sellers it was decided that the best solution
would be to increase the sample size in the antici-
pation that the substantial variation in price behav-
iour for individual varieties of poles would be better
captured by the expanded sample. The variation
arises because of the volatility of the supply of
poles available in the forest as it relates to the
equally variable demand for individual varieties
of poles from the utilities. Demands generated by
the export market can further affect the domestic
price for individual varieties of poles. Further, no
single size of pole is a volume seller,

This same problem is thought to exist in
several other areas but the necessary investiga-
tions and adjustments to reporting procedures have
not been made as yet.

In-place Prices

Highway construction price indexes, which are
in-place oprices' reflecting provincial highway
department purchase prices from the construction
industry, were available for such components as
earth excavation and crushed gravels. There was,
therefore, a choice between use of (a) prices in in-
place construction reflecting output or end-product
price movements for such items and (b) prices of
only the basic inputs of such work. The arguments
for using the highway indexes were as follows:

(a) The price indexes were available. If the input
approach were followed equipment rental rate
indexes should be prepared and a long period of
time would be required to develop them.

(b) One or two indexes would replace scores of
indexes.

(¢) Reliable weighting data necessary to link the
input indexes together were not available.

The only argument favouring use of prices of hasic
inputs was that of consistency with other compo-
nents of the aggregate index. It was decided that
prices (indexes) from the highway indexes would
be used where available.

For those wishing to use the indexes as a
proxy measure of price change for final product, the
use of in-place prices will serve to cancel to an

15 See page 9 for a further description of these
prices.
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unknown extent part of the error that will result in
their use as output indexes because for all the other
construction components, changes in construction
industry profit and loss and in productivity do not
affect the movement of the indexes.'® For the user
wishing an input series only, several indexes have
been introduced whose characteristics are incom-
patable with his needs.

Wage Rates

Wage rates calculated for the construction
trades by the Labour Standards Branch of the Depart-
ment of Labour are utilized as the price data for the
labour index. Rates calculated by the Department
are used as minimum rates on all federal government
construction contracts. For the cities for which
rates are published herein the Department of Labour
believes that no differentials exist between the
federal government rate and the rates prevailing on
non-government engineering construction. The rates
used for the trades and cities price sample'’ should
be interpreted as reflecting union scale because
collective agreement rates are paid by most of the
employers surveyed. The unit cost of fringe benefits
is excluded from the rate used in the index.

The method of collecting these data is as
follows, Annual surveys are made in each city of
all employers of the construction trades for which
the department collects rates. From these surveys
a frequency distribution is prepared for each trade.

1 Users will note that these indexes are used only
in the Stations Index and that the weight given earth
excavation and gravel is small. Hence the error reduction
must also be small. However, it is proposed to use these
series for the earth and gravel fill component of dam con-
struction. As these components constitute a large pro-
portion of total expenditure the affect of this substitution
will be substantial.

7 See Appendix A, page 22,

As wages for many trades are now by agreement,
the variation in the frequency distribution is nar-
row.'® For the cities included herein®® the rate pub-
lished by the Department is the rate most commonly
reported by the construction industry.

The Department of Labour reports changes in
agreements to DBS. Where the agreements have
retroactive clauses in them the wage series used
herein are revised to give affect to the retroactivity.

No adjustments have been made to the series
published herein to attempt to remove any effecls
caused by changes in the quantity or quality of work
done for a given hours work within a particular trade.

Substitute Prices

Finally, mention needs to be made of the sys-
tem of substitute pricing which was necessary to
estimate price movement when specifically appro-
priate series were not available. Generally, the
most nearly appropriate series were borrowed from
the General Wholesale Index, the Industry Selling
Price Indexes, or the unpublished Machinery and
Equipment Price Indexes to fill the gaps. In Ap-
pendix A will be found a summary of the character-
istics of the aporopriate prices together with the
vears for which the appropriate prices have been
included in the index. Substitute series are also
described. A brief description nf the Machinery and
Equipment Indexes is to be found in Appendix C,
page 27.

12 Because of the agreements the Department does
not always find it necessary to re-examine each trade
annually. Nonetheless the field survey does cover all
trades from time to time to check on the validity of the
rates published.

1 St. John's, Halifax, Saint John, Montreal, Toronto,
Winnipeg, Regina, Edmonton, Vancouver.

SECTION V. COMPARABILITY OF PRICES THROUGH TIME

Nowhere is the distance between the theoreti-
cally desirable and the practically possible more
apparent than when attempts are made to ensure
that prices used in indexes are comparable through
time. In fact, if theoretic exactitude were insisted
upon it would be recognized immediately that it is
impossible to produce precise index number com-
parisons because the economic environment in
which prices are generated is not in a static state.
As a result, it is impossible to select transactions
for two different periods of time which are precisely
comparable. Thus the art of index construction is
one of minimizing major changes in the character-
istics of transactions in such a way that the raw
prices, or if necessary, the adjusted prices, used
in index calculations are as nearly comparable as
it is possible to make them.

Widespread discussions are currently taking
place about the problems of price comparability.
Hopefully, these will lead to improvements which
will enable index makers to become more precise

in the types and kinds of adjustments which can be
made. Nonetheless it must be recognized that cur-
rently there is no agreed ‘‘best’’ method of making
adjustments to raw price data so that ‘‘pure price
change’’ can be derived.

In the meantime indexes are produced wherein
a varietv of conventions are applied when instances
of discontinuity are recognized. The convention
followed in making adjustments to the prices used
in this index is. for the most part, the same as that
applied to the industry selling price series. The
following brief description of this technique comes
from page 11 of the ‘‘Industry Selling Price Indexes"’
reference paper.®

*‘Switching from a price indicator matching one
description to another with a different description,
as models and varieties of products change in the

® DBS Occasional Publication, Catalogue No.

62-515.
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market, necessitates comparing the price of a dif-
ferent product with that of its predecessor. A recon-
ciliation of these differences may be pursued through
a relationship between characteristics common to
the two products through which their prices may
be equated. The problem is approached by assess-
ing the inputs of the two, and from their relation-
ship estimating their price equivalent. In detail,
this is accomplished by comparing direct costs of
labour and materials valued at the same level of
price and technological development for both prod-
ucts. In other words the relative quantities of direct
labour and material inputs provide the standard of

assessing a price equivalent for the new product.
The analogy is restricted to quantities of labour
and materials inputs rather than all inputs because
of the number of circumstances in which manufac-
turers do not record other costs on an individual
commodity basis. This technique has been applied
in many but not all cases of substitution in 1958
and with increasing frequency thereafter. Prior to
1958 there were several methods applied which were
largely subjective.”’

In Appendix D of this paper, a more expanded
explanation of this technique is given.

SECTION VI. AN EXPLANATION OF THE TERMS CONSTRUCTION AND EQUIPMENT

DBS classification systems group expenditure
for gross fixed capital formation in two categories:
construction, and machinery and equipment. For elec-
tric utilities all elements of the completed facilities
which are mechanically or electrically dynamic such
as transformers, switchgear, and meters are classed
as machinery and equipment and all elements which
are static are classed as construction.

Readers who look at the method used in organ-
izing the indexes may gain the impression that there
has been a lack of rigour in applying these defini-
tions. What has happened is that compromises have
been made which preserve the essence of the clas-
sification system while giving the utilities some
relief in reporting detailed values of construction
expenditure to DBS. Accordingly. all transmission
line expenditure, as expenditure has been defined
herein,** is classed as construction even though
small amounts of equipment expenditure occur for
such things as switches. The same reasoning caused
stations expenditure to be classed solely as equip-
ment. For distribution systems, only transformers
and meters are classed as equipment and all other
expenditure falls in the construction component.??

When the decision was made to prepare input
indexes for electric utility construction the two
classes of expenditure were divided further as
follows:

Construction
Materials
Liabour
Machinery and equipment (referred to in the
text as ‘‘construction equipment’’)

2 See Appendix E. Pages 31 to 32 for the defini-
tions of cost used.

22 Because this classification system may cause
difficulty to some utilities, an additional index is pub-
lished for distribution systems which combines construc-
tion materials and production equipment.

SECTION VII. TIME

The time reference base chosen for this index-
was 1961, i.e., 1961 =100. The year 1961 was
selected as the new base year for DBS indexes, to
which as many as possible of the official indexes
will be converted as time and resources permit.

Machinery and equipment
Machinery and equipment (referred to in the
text as ‘‘production equipment’’)
Installation costs

Construction materials and labour are terms which
are self-evident. Construction equipment refers to
the machinery and equipment brought on to the job-
site by either a contractor or a utility to erect the
facilities. There are two elements of cost involved:
one relating to the capital used in doing the work
and the other relating to expenses for operating the
equipment. Unpublished DBS Machinery and Equip-
ment Selling Price Indexes?® have been used, as
necessary, to represent the price movement of the
capital -used component. It would have been prefer-
able to have made some use of equipment rental
rates and it is planned to investigate the possibility
of pricing in this difficult area in the next few years.
Industry Selling Price Indexes for such elements of
cost as tires, repairs, and fuels were used to re-
present price change for the material operating
components, Further investigations into weights
and an expansion of price coverage relating to oper-
ating costs will proceed over the next few years.

Production equipment refers to equipment which
is not normally used in the erection of the facilities
but which is put in place for subsequent use by the
utility in generating ordistributing electricity. Indus-
try Selling Price commodity indexes for such things
as transformers, meters, etc. have been used to
represent the prive movement of the production
equipment component. Because of the lack of suit-
able weighting data, installation costs remained a
component of construction labour for the three lines
of capital for which indexes are presented herein.

3 A brief summary of the characteristic of these
indexes is given in Appendix C, page 27,

BASE FOR THE INDEX

The use of a uniform base year facilitates direct
comparison of movements of various statistical indi-
cators which may be employed in various combina-
tions in a wide range of studies and analyses.
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SECTION VIII. INDEX WEIGHTS

As was suggested earlier, the function of a
weighting system is to establish suitable propor-
tional representation for the price ratios included
in the indexes. As was also suggested earlier, the
method of selecting the weights and prices is deter-
mined by the uses to which the indexes will be put,
a procedure which must be modified to circumvent
the measurement problems inherent in the particular
area being studied. Accordingly the utilities were
asked to report their gross expenditures for new
plant and equipment or for major reconstruction in
whatever detail was available which would indicate
costs for materials, labour and equipment.

Most utilities contacted were able to supply
gross annual capital additions for three or four
years in the late 1950’s in varyving amounts of
detail. The utilities chose years wherein the ex-
penditure patterns could be considered to be repre-
sentative of company practice. Gross annual fixed
capital additions are the cost of the projects as
recorded in the utilities’ fixed capital accounts for
any given year before any retirements of fixed capital
are made for that year. These data relate to an ag-
gregation of projects, because projects of this kind
are usually completed within one year and a number
of projects would normally be undertaken in any
one year by the utilities reporting. It was expected
that such a regular, reasonably repetitive pattern
of expenditure would permit the derivation of reliable
average inputs into electric utility construction.?*

Where gross capital additions data could not
be reported in a form which would be useful to DBS
without an excessive search of records, utilities
selected what they considered to be representative
projects. Sometimes the utility provided a weighting
system whereby the individual projects could be
aggregated into a simulation of gross capital addi-
tions. In other cases the individual projects were
transformed into ratios and each set of ratios was
given an equal weight in the simulation of an aver-
age company project.

However, before the data were transformed from
dollars into ratios, the cost data were corrected for
price change. This was necessaly because the
utilities had not reported costs for the same years.
Further, to eliminate any distortion in the weights
because of different rates of price change it is usual

¥ The conditions outlined in the paragraph did not
prevail for hydro- or steam-electric generating plant.
Because of the relative infrequency of their erection,
their uniqueness and the length of time which is neces-
sary to complete any given project. it is not possible
to find a regular repetitive pattern of expenditure which
cann be considered representative of expenditure for a
particular utility, Thus utilities provided cost data for
individual projects and the company weighting patterns
have been derived from these individual projects. In the
face of formidable data shortages and extreme variations
in the data received, it has not been decided yet whether
or not it would be possible to do more than prepare a
weighting diagram from a simple average of projects
analyzed.

to adjust costs for price change so that they are
expressed in the prices of the time reference base
used for the index, i.e., 1961. As a result the fol-
lowing calculations were made:

(a) For each respondent’s average cost data a
middle year was selected.

(b) For each element of cost for which it was in-
tended to publish price indexes, the price index
or the best available substitute was used to
transform the costs into values at 1961 prices.
A cost element, where 1956 had been chosen as
the middle year of the period to which the re-
ported cost data related, would be transformed

as follows:
?ﬁ
pél = 25
Pssdss X = Deilse
%
Dea

where pseQss iS the cost element and the ratios
the selected price indexes.

The weighting patterns derived in this fashion,
while acceptable for a first-generation set of index
numbers, suffer from the following defects.

(a) It was assumed that the utilities reporting cost
data within a province would represent that
province in the Canada weighting pattern. Pro-
vincial gross expenditure data in the detail
required to achieve the direct assembly of com-
pany data were not available and various esti-
mates had to be made. Indeed, for stations,
dollar values were discarded and proportions
derived from increases in generating capacity
were used to assemble together data provided by
individual utilities. There were additional pro-
blems of a similar nature wherever the provincial
total had to be apportioned among all utilities
reporting for a given province.

(b) Every major generating utility® is represented
in the weighting pattern. However, because of
the problems implicit in the section above, it is
difficult to estimate what proportion of the total
construction expenditure undertaken during the
last half of the 1950’s was utilized in the pre-
paration of the weighting patterns. While gener-
ating utilities are well represented, municipal
distribution systems are underrepresented.

(c) Gross capital additions are rarely recorded by
the utilities in the amount of detail required
for price index weighting patterns. Gaps in the
data were patched either by means of estimates

¥ For a further explanation of this type of trans-
formation see Appendix F, page 33,

% Manufacturers who produce electricity for their
own use have been excluded from the survey.



-15 -

derived from data provided by other utilities, or
by making use of estimates provided by tech-
nical advisors.

Systems of accounts maintained by the utilities
are not uniform. This problem was of little con-
sequence when dealing with individual projects
because these data were usually reported in suf-
ficient detail that it was necessary only to
reorganize the costs to fit the established pat-
tern, With gross capital additions it was neces-
sary to resort to estimating techniques so that
the derived expenditure patterns simulated the
definition of cost used in the index. These esti-
mates were made in a fashion similar to the
techniques outlined in the preceding paragraph.

(d

~

Because weights derived from an average of
many utilities may well be inappropriate for the
use of a particular utility, users were advised above
to use the indexes of the component detail which
can be re-weighted according to weights derived
from the particular utilities own cost records. This
advice is valid irrespective of the quality of the
weights. Where there are known data deficiencies
which reduce the accuracy of the weights the argu-
ment is further reinforced.

In Appendix E, page 31 will be found outlines
for each of the three systems of capital indicating
how cost was defined for index purposes.

SECTION IX. INDEX FORMULA

The formula for the index may be written as
follows:

¥
ka ;p"q° x 100
-~ Polo
p
Sy {vpoQo 5 100}
Po < Dolo
p DoQ
=3y = X Wo, Where W, = F1x 7100
Po ~ Polo
where:
15 = index for year n
S = summation over all items
Pl = price of an item in year n
Bl = price of an item in year o,

the base year

Dy = price in year n, as a ratio
— of price in year o, (This
Po price ratio is often refer-

red to as a price relative
or an index.)

Wo = relative importanceof the
price movement of anitem
in the index

Qo = quantity of a particular
item in the weight bade
period

Podo = value of a particular item

in the weight base period

Blosgs = value of all items in the
weight hase period

?ﬂlf x 100 = w, = relative value, or weight,
~ Polo of an item in the weight

base period

SECTION X. REGIONAL INDEXES

It became clear early in the planning stages of
the project that utility users would prefer to have
the indexes made available on a regional basis. This
was not done for two reasons: (a) more comprehen-
sive cost data would have been required to establish
weighting patterns; (b) even with regional weighting
patterns, it was thought that there would be suf-
ficient differences between the regional weighting
pattern and the experience of a particular utility
that the provision of regional indexes alone would
not eliminate the necessity for many utilities to
re-weight the indexes to suit themselves. ¥

7 The Bureau will be pleased to provide advice
to utilities and others wishing to re-weight the indexes
to suit a particular purpose.

In the absence of regional weights it seemed
sensible to provide regional price coverage wherever
possible. A modest start has been made in obtaining
this type of price coverage and the programme will
be continued and expanded with the additional
series being published as they become available.

An index of transportation rates would be a
useful companion for the regional price series but
there is no hope of such an index being provided
within the near future.
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SECTION XI. USES AND LIMITATIONS

Price indexes have an important role to play
as one of the many indicators which can be of use
in analyzing economic problems.

Anyone interested in analyzing price movement
for a wide range of materials and services relating
to this particular area of construction is being pro-
vided with greatly expanded price coverage. Regional
price coverage has been given more emphasis than
has been usual and it is intended to seek the neces-
sary prices to expand the regional coverage even
further.

However, an important need is for price indexes
which can be used to obtain estimates of values of
construction from which the affect of price change
has been removed.** It is unfortunate that the
values which would relate precisely with the in-
dexes presented are not the values which National
Accounts statisticians and utility analysts must
use in their analyses. As has been outlined earlier,
the price-index maker is currently able to do no
more than provide price indexes relating to a portion
of the input side of the construction process. The
problem is less one of the quality of the input
series presented, but primarily that the components
included in the indexes presented herein fall short
of what is required in the preparation of input in-

151 Appendix F, page 33 will be found an algebraic
illustration of this statement.

2 Utility interest in deriving such a value series
arises from the fact that capital requirements for electric
power supply and distribution are heavy, periods of con-
struction are protracted and physical assets are expected
to be in useful service for very long periods of time. Any
studies or analyses involving investments, must there-
fore, encompass a long span of years. Because prices
do not hold constant during such time periods, the dollar
values of capital investment expenditure are rendered
not comparable and have limited analytical usefulness.

dexes to be used as adequate proxy measures of
price change for final product or the value of con-
struction in place. If it were possible to capture
completely the price change of all the inputs, the
sum of the changes plus or minus the change attri-
butable to improved productivity in the utilization
of the inputs should correspond to the change which
would be shown if price change were measured on
the final product side. The areas not covered in the
indexes presented herein present the price-index
maker with formidable problems: the direct measure-
ment or the finding of suitable alternatives for
measuring price change for profits and losses, rates
of interest and overheads, and the measurement of
productivity change for this type of construction. As
was stated earlier, it is believed that the omission
of an adjustment for productivity change causes the
indexes published to rise more steeply than they
should over long periods of time and that ignoring
changes in profit and loss causes the index to be
too stable within short periods of time. The price
movement of the other omitted components is more
likely to move similarly to the elements included
in the indexes.

These biases are associated more with the
construction component of the indexes than with
the equipment components, assuming that instal-
lation costs are a small portion of the cost of the
installed equipment and that manufacturers selling
prices are available for the equipment components.
Where it is necessary to resort to traditional input
pricing for equipment also, then precisely the same
biases will be present.

Users of the indexes, in being made aware of
these deficiencies, can then bring to bear on the
application of the indexes, as much supplementary
information and judgement as possible.
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TABLE 1, Price Indexes of Electric Utility Distribution Systems, Major Components

and Items, Canada, Annually, 1956 - 65

(1961 =100)
Indexes

Total, major components and items Weights o
' 1956 | 1957 | 1958 | 1959 | 1960| 1961 | 1962 | 1963 | 1964 | 1965
Distribution systems ................. 100.0 | 95.1| 96.5( 93,2 96.8(100.3(100.0| 101.9| 102.5| 104.6| 107.3
@egetanotivn N1 ek L L R s 69.0 ‘ 92,7 91.9| 93,5( 96.3| 98.5|100.0| 102.5( 105.2| 107.8] 112.7
Materials? 40.5 103.8{100.4| 98,7(100,6 [100,3{100.0| 101,8' 103.9| 105,2| 110.0
Poles ... 8.8 99.1|97.5( 99.11104.8| 99.3|100.0 104.0, 108.4| 107.3| 121.1
Easter .6(120.8(101.9(101.3{116.2|100.2{100.01 109.0} 112,1} 109.1| 109.8
WiesSternECeadr .. .. i de. i woeer vl it izedd . LKL 8.2| 97.7| 97.2| 99.0,104.1( 99.2|100.0| 103.6] 108.1| 107.2! 121.8
Crossarms 2.6 113.1] 97.4| 94.9/110.2/105.7(100.0( 111,9! 116.6| 128,0| 128.2
Hardware ....... +oBhesis « A ka ik ec o caniilid s Sl 5.1 96.5| 97-4| 99.5| 99.7(100,0,100.0 ! 101,3| 103,5( 103.5( 102,0
Secondary racks 1.4/ 95.9| 96,7 | 98.8| 99.6| 99.9/100.0| 102.6| 104.4| 104.4 98.6
Other hardware . 3.7| 96.8| 97.7( 99.8| 99,7(100.0(100.0| 100.9| 103, 2| 103.2| 103.3
Conductors ... 20.4 107.9(103.4| 99.1| 98.1(100.2(100.0, 99.7| 100.6| 102.3| 106.6
Triplex .. 9.9(102,9105.5|102,3| 97.8(100,0/100.0| 98.1 97.4 97.2( 99.4
Pol)ethylene insulated — Aluminum. 5,4(102,9 (105.5 [102,3| 97.8(100,010D0.0| 98.1 97.4 97.3| 99.6
Copper .. 5.1(123.0] 96.9| 89.3| 99.0(100,7(100.0( 104.6| 110.3( 117.5| 128.0
lnsu!ators g 94.9195.2| 95.9| 98,7(102,0(100,0| 100.6| 101, 4| 101,4| 106,0
Luminaires 2.7 96.1(97.1(97.0| 99,2100, 1(100.0 | 101.2| 102.7| 103'0| 985
Labout .. 24.8 T5.7| 78.5 84.9) 89,3 95.3]100.0| 104,3] 108.3| 112,8| 118.6
Groundmen 9.9 75.01 78.1 | 84,6 | 88,8 95.0(100,0| 104,3/ 108.5! 113.0| 118.5
Linemen 14.8 76.1| 78.8 | 85,1 89.6| 95.5(100.0 | 104,2| 108,2| 112.8| 118.8
Construction equipment .. 3.7 85.2| 90.193.8| 96.2( 98,9|100.0| 99.4| 100.0| 101,3| 102.4
Equipment-trucks . 1.8 82.6) 90.5| 95.7| 97.8] 99.6(100.0 | 102.3{ 103.5| 103.7| 103.6
Operating expenses’ 1.8 87.7)| 89.7( 91,9} 94.5| 98.2|100.0| 96.4| 96.6| 99.0| 101.2
Distribution svstems equipment® .. 31.0 100.4(106.6 | 92.5 | 97.91104.3(100.0 | 100.4| 96.4| 97.6| 95.4
Meters ........ 11,9 89.4(96,7|98.3|99.1100,0/100,0 | 100.0| 99.1| 98.6| 98.6
Transformers .. 19.1 J1()'7.3 112,91 88.9(97.1[107,1{100.0| 100.6| 94.7| 96,9 | 93.3
' Combined materials and distribution systems equipment index, 102.3 103.1 96.0 99.4 102.1 100.0 101,2 100.6 101.9 103.6

3 Detailed commodity detail for operating expenses is shown in Table 2.

TABLE 2. Price Indexes of Electric Utility Transmission Lines, Major Components

and ltems, Canada, Annually, 19536 - 65

(1961 =100)
I
| Indexes
‘Total, major components and items Weights
1856 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 1964 1965
DTS misslonMnes) LR L L L. A R . 100.0 92.1| 94.5| 95.7| 97.0| 98.9(100.0| 100.9f 102,3| 102.7| 108.3
Materlals .. 69.6 98,5(100.3| 99.8|100,0(100.3|100.0! 98.9{ 100.5 99.6| 105.7
Poles, towers and rixtures | 35.1 95.8| 97.3) 98.8/102,0(100.3(100.0| 101,3| 103.1| 103.5| 108.7
Poles, western cedar.... 10.9 97.7| 97.2{ 99.0(104.1| 99,2([100.0| 100.4y 103.8| 101.8| 115.2
Crossarms ... 3.1 113.1] 97.4] 94.9{110.2/105.7|100.0| 111.9| 116,6| 128.0! 128.2
Hardwate .. 5.5 96.8| 97.7] 99.8] 99,7(100.0/100.0| 100.9( 103.2 103.2} 103.3
Towers ., 15.6 90.8| 97.1| 99,0( 99.8(100.0/100.0| 100.0| 100,0( 100.0| 102,2
CQnducLors and lnsulators 34.5 101.2/103,5(100.9{ $7.9(/100-3/100.0| 98,5 97.9( 95.5' 102,6
Conductors, ACSR ... 29.0 102.4/105.0|101.9| 97.7/100.0/100.0| 98.1| 97.3| 94.4| 101.9
Insulators ... 5.5 94,9| 95.2| 95.9| 98.7/102,0(100.0| 100.6( 101.4| 101.4| 106.0
Labour .., B T e WL 22.6 | 75.2| 78.5| 84.5| 88.7| 94.9/100.0 104.6| 108,6| 112.8| 118-4
Groundmen ..... 13.6 74.7| 78.0| 64.2| 88.3| 94.6/100,0| 104,7| 108.8| 113.0| 118.4
L R F DR A S 9.0 76,0| 79.3| 85.0| 89.3| 95.4(100.0 | 104.5| 108.2| 112.5| 118.4
Construction equipment ... 7.8 84.2| 88-2| 91.5| 94.3| 97.5|/100.0| 99-2| 99.4| 101.4( 103.0
Equipment .........ccccevreinns ) 78.2| 84.3| 89.9 93,2 96.1|100.0| 104.1| 104,9| 107.2| 109.0
Bulldozers = ? 1.3 76.9) 82.6| 87.9{ 92.0{ 95,3(100.0( 104.2| 106.2( 111.0} 112.3
Compressors . 1.3 75.1| 79.9| 86.0| B9.8| 93.5/100.0| 105.6{ 105,0| 106.8| 111.2
1.3 82.6| 90.5| 95.7| 97.8| 99.6{100,0| 102.3| 103.5| 103.7| 103.6
Operating expense ..... G 3.9 90,2 92.2| 93.1| 95.4| 98.8(100.0| 94.3| 93.8| 85.7| 97.3
f ol T e S, T ORI e .2 99.1(103.2| 97.9| 99.6{100,0({100.0| I01.7| 103.1| 101,3| 98.1
Gasollne .............. 1.0 96,5! 99.6| 99.8| 99.9| 99.5(100.0| 98.3( 90.7| 91.5| 88.4
L ubricating olls . ) 91.0{ 94.1| 94,5| 96,0| 98,4/100.0{ 100.0| 99.8| 99.2] 99.5
TireS ..vvevrrrcceenennrens 1.2 94.4| 94.1] 92.8| 96.2|101.7/100.0 9.1 9.6 81.9| 84.6
U] oY SN e " S 1 93.1! 92.5| 89.7| 88.9| 88.9|100,0 | 100.8( 100.8| 100.8( 102.5
Repair parts ... 3 93.4| 95.3| 96.6| 97.3{ 98,7(100.0 | 101,0( 103,7| 103.5| 103.9
MEBOANIGE) 5% e enerosioai oot bie 1.0 75.2| 78.5( 84,5| 88.7| 94.9|100.0| 104.6( 108.6] 112,8( 118.4




TABLE 3. Price Indexes of Electric Utility Transformation and Switching Stations, Major Components
and ltems, Canada, Annually, 1956-65

(1961 - 100)
Indexes
Total, major components and items Welghts
1956 | 1957 1958 | 1959 | 1960 | 1961 | 1962 1963 | 1964 | 1965
Transformation and switching stations ...... 100.0 117.2| 118.4| 107.6 ¢ 112.4) 109.2 | 100.0| 107.0 113.6 | 120-1 | 126.5
Structures and improvements .........c...... 16.2 109.3| 105.4| 101.2 | 101.8| 102.9| 100.0| 103.2| 109.6 | 113.3 | 123.7
Materials ... 12.9 100.0{ 99.8| 99.0| 99.6| 100.5| 100.0| 101.3( 104.6| 110.0| 118.2
Ready-mix concrete . 1.6 99.8| 100.0| 100.0| 100.0( 100.0| 100.0| 107.2| 112.4| 114.1| 117.3
Steel structures ..... 5.8 92.3| 97.4| 99.0( 99.8) 100.6( 100.0| 100.1| 102.4 | 107.1| 114.6
Wooden structures . 1.0 102.2| 97.1| 97.1| 103.9} 102.5( 100.0| 104.2| 108.9| 116.0| 125.0
Buswork and conductors ., 4.5 109.6| 103.5| 99.0| 98.3| 100.2| 100.0] 100.0| 103.5| 110.8| 121.8
In-place prices B3 145.9| 127.3| 109.8| 110.5( 112. 100.0{ 110.9| 129,2| 126.2] 145.1
Earth excavation 250 157.2( 131.2} 111.8{ 115.5] 119.2| 100.0{ 117.3| 141.1| 135.7| 156.4
Crushed gravels i3 127.4| 121.0) 106.4 | 102.3| 101.1| 100.0| 100.4( 109.7 | 110.7| 126.7
18- 3 74.3 77.6 82.4( 88.6, 94.7( 100.0( 104.3| 107.6] 111.5| 118.6
6.4 71.2] 75.4 81.3 87.3 93.9 100.0) 105.6( 109.3 | 114.2] 120.8
Electricians ... 11.9 76.0{ 78.8| 83.1( 89.3| 95.1| 100.0{ 103.6( 106.8( 110.0| 117.4
Station equUIpment ...........ccoecsreimiemrerennnsces 6545 131.1| 133.0( 116.2( 121.6| 114.8/ 100.0| 108.7| 116.2( 124.2( 129.4
Power transformers 32.3 148.9| 155.2| 126.1( 133.1| 119.7! 100.0{ 115.7| 125.2| 135.8| 138.7
Metalclad switchge 16.7 132.1{ 125.1( 115.9( 119.9| 116.0| 100.0| 103.0{ 109.0| 113.9| 125.2
Circuit breakers ..., 14.9 95,2 97.3| 96.7| 101.1( 104.4! 100.0| 100.9| 106.4| 112,.8| 115.8
Disconnect switche 1.6 96.5| 100.7{ 98.8| 97.2 99.9j 100.0( 100.1| 102.4| 107.1| 114.6
TABLE 4. Indexes for L.abour Components'® of Electric Utility Construction Price Indexes
(Canada and Nine Cities, Annually, 1956-65
(1961 -100)
Weights Indexes
For dis- | For trans-
trtbution | mission 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965
systems lines
Linemen:
St. John's 250 .4 74.2 6.6 87.9 90.6 96.9 100.0 104.3 105. 5 107.4 109.0
Hallfax . 2.3 2.9 74.2 76.6 87.9 90.6 96.9 | 100.0 | 104.3 | 105.5 107-4 109.0
ST OhN o Fovtone o oitme e o Sressibasines 1.8 6.0 74.2 76.6 87.9 90.6 96.9 100. 0 104.3 105.5 107.4 109.0
Montteal ... 28.0 28.0 73.9 75.0 81.8 86.9 93,7 | 100.0 | 109.7 | 113.6 118.7 127.8
Toronto . 27§ | 27.8 78.2 81.2 83.9 85.6 94.6 100.0 103. 4 106.7 110.4 114.1
winnipeg ......... 12.9 2.9 7.6 80.8 88.5 94.2 97.4 100.0 100.0 105. ! 110.9 116.0
71771 7 S————— e LW EeReY W T 9.0 9.6 17.6 80.8 8845 94.2 97.4 100.0 100.0 105.1 110.9 116.0
Edmonton 5.0 9.7 77.4 82.2 86.3 91.1 94.5 100.0 102.4 104. 1 108.2 112.3
Vancouver 11.5 12.7 74.2 78+2 87.7 95.4 98.2 100.0 101.8 107.4 112.3 121.2
Linemen: |
For distribution system ... 100.0 | 176.1 78.8 85.1 89.6 95.5 | 100.0 .2 | 108.2 112.8 118.8
For transmission tines 100.0 ;, 76.0 79.3 85.0 89.3 95.4 | 100.0 | 104.5| 108.2 112.5 118.4
Groundmen: ’
=TT VO . PR I SR 2.0 -4 81.0 86.4 90.5 92.5 96.6 | 100.0 | 106.1| 110.9 115.6 117.7
Halifax 2.3 2.9 81.0 86.4 90.5 92.5 96.6 | 100.0 | 106.1 | (10.9 115.6 117.7
Saint John ......... 1.8 6.0 81.0 86.4 90. 5 92.5 96.6 { 100.0| 106.1 | 110.9 115.6 117.7
VF TR T I SRR S S 28.0 26.0 73.9 75.0 81.8 86.9 93.7{ 100.0| 109.7| 113.6 118.7 127.8
Toronto 27.5 27.8 74.0 8.2 84.4 86.0 94.6 | 100.0| 102.9| 106.2 109. 4 113.0
WAGIRER & 5. .. 00 o 12.9 2.9 i 77.6 80.8 88.5 94.2 97.4 100.0 100.0 105.1 110.9 116.0
Regina ........ 9,0 9.6 7.6 80.8 88.5 94.2 97.4 100.0 100. 0 105. 1 110.9 116.0
Edmonton ... 5.0 9, 7 71.8 73.9 79.8 85.6 91.0 100.0 103.2 107. 4 109.0 112.8
Vi (o1 SET e SR T B SSey 11.5 12.7 73.1 8.1 83.6 89.5 95.0 100.0) 102.3) 107-3 111.9 116.4
Groundmen:
For distribution System ..o 100.0 75.0 78.1 84.6 88.8 95.0 | 100-0| 104.3| 108.5 113.0 118.5
For transmlsslon lines ......cimiienens 100.0 4.7 78.0 B4.2 88.3 94.6 | 100.0( 104.7| 108.8 113.0 118. 4

t All wage rate Indexes are derived from data supplied by the labour Standards Branch of the Department of L.abour.
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TABLE 4. Indexes for Labour Components' of Electric Utility Construction Price Indexes,

Canada and Nine Cities. Annually, 1936 — 65 — Concluded

(1961 = 100)
Indexes
Weights
1956 1957 1958 1959 1960 1961 1962 1963 1964 1965

Common labourer:

T T TR e R 2.1 81.0 86. 4 90.5 92.5 96.6 | 100.0 | 106.1 110.9 115.6 17.7

SAUNIRTONN S o S 0ot N e 720 2o i 82.9 91.0 94.6 94.6 96.4 | 100.0 | 103.6 | 103.6 106.3 117.1

Montreal 37 73.9 5.0 81.8 86.9 93.7 | 100.0 | 109.7 113.6 118.7 127.8

Toronto Teat .. 30.16 66.8 72.8 8.2 85.1 93.1 100.0 | 105.0 108. 6 114.6 120.0

Winnipeg . 6.1 67.3 74.5 B0.0 89.7 95.2 | 100.0 | 100.0 | 100.0 100.0 109.1

RERINRIE o m. . Loz, v oW O 4.8 7.6 80.8 88.5 94. 2 97.4 | 100.0 | 100.0 | 105.1 110.9 116.0

Edmonton .. 4.2 71.8 73.9 79.8 85.6 91.0 { 100.0 | 103.2 | 107. 4 109.0 112.8

VANCOUVBEE - . oo iothe fhio o Mevse.o oo hilledth 10.8 73.1 8.1 83.6 89.5 95:40 1 1O0K0y 11102534 | L0743 111.9 116. ¢
Commuiabourer . SN ... N e 100. 0 q 102 75.4 81.3 87.3 93.9 | 100.0 | 105.6 t09. 3 114. 2 120.8
Electrician:

Halifax 2l 8.3 81.7 85.2 88.3 92.6 | 100.0 | 102.2 | 104.3 108.7 110.0

Saint John 2.0 19.0 82.0 86.0 89.5 96.0 | 100.0 [ 100.0 | 106.5 110.0 115.0

Montreal ... 31.7 80.0 80.0 83.2 90.0 95.2 | 100.0 | 106.0 | 108.8 112.0 124.0

Toronto .. 37He 1.6 75.6 79.5 85.7 93.5 | 100.0 { 102.5 | 105.3 108. 1 1352

Winnipeg 6.1 3.6 80.4 85.0 91.1 96.8 100.0 | 101.4 [ 105.5 106. 1 108.9

Regina....... 4.8 88.0 89.3 92.7 96.6 98.7 | 100.0 106.8 | 111.1 114. 5 118. 8

Edmonton .. 4.2 7.4 82 2 86.3 QIF! 94.5 | 100.0 102. 4 104. 1 108. 2 3181033

Nanconvert, o i T Bt sorensdansine 10.8 74.2 8. 2 87.7 95. 4 98.2 100.1 101.8 107. 4 112.3 1272
ENQBERAIGIAT) Foties. .- oo+ os-samines 723 ierorte, wssue bt 100.0 76.0 78.8 885 1 89.3 95814 | ““ralRa 103.6 | 106.8 110.0 117.4

1 Ali wage rate indexes ate derived from data supplied by the Labour Standards Branch of the Depariment of Labour.
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APPENDIX A. Characteristics of Prices Used in the Electric Utility Construction Price Indexes

Item and characteristics of appropriate prices lt)raotdeug{ié%. Chata:&fgi:i;so? fu:ggslg:;gtet: 3:,? es used
collected as of December 1965 to index specified in preceding column
MATERIALS AND EQUIPMENT COMPONENTS
Distribution systems
Poles:
Eastern cedar:
3biNEiassd luntreatede . Ml Lo . 1961 |General Wholesale Cedar Index' 4 -15
Western cedar: )
35', Class 4, penta, full-length treated ........cccooooeveevennene. 1961 A weighted average of the following three
indexes:
1. General Wholesale Cedar Index 4-15
2, General Wholesale Asphalt Index 7-22
3. Department of Labour Construction Wage
Rates for Common Labour
40°, Class 3, penta, full-length treated ..........ocoeeveeenevenennns 1961 As above for the 35°, Class 4 treated pole
Crossamms:
Douglas fir, dressed, untreated, drilled, two-pin holes: 1963 [(Industry Selling Price Index? 2851 for Douglas
6" x 8" x 16° Fir lumber
33{;" X 41/‘11 X 6'4”
MY x4agrt x1 8’
Gt 8% v 24
Hardware:
Various items represented including: 1956 Only some elements were available from 1956.
3 wire racks Coverage was expanded in 1964
Suspension clamps
Steel guy grips
Galvanized guy clamps
Line splicing sleeves
Crossarm pins
Crossarm braces
Ground rods
Pole top pins
Conductors:
Aluminum:
No. 4 triplex polyethylene insulated, No. 4 ACSR bare neutral 1962 Industry Selling Price Index Aluminum and
ASCR Index 3592
No. 3/0 seven strand, polyethylene insulated .................... 1963 Industry Selling Price Index Aluminum and
ASCR Index 3592
Copper:
No. 2 solid, MHD copper, polyethylene insulated ................ 1963 Industry Selling Price Index Copper Conductor
Index 3592
Insulators:
High tension, pin and suspension t¥DesS .c...occovevrveveeevvsvrerennnns 1956 Price coverage was expanded in 1962
Meters:
75 -100 ampere 230 volt, 3 wire, 1 phase, 60 cycle ............... 1956
Transformers:
25 kva, 60 cycle, 2400-120/240 volt with standard taps,
e = it W e o SO e e SR L o e 1956
Luminaires:
d00swatbimercury withiBallash .o ...... .ot ecirecossbitbitbs oo b, 1963 Industry Selling Price Index Fluorescent Light
Fixtures 3591
250 watt mercury With DAIASE .....c.ocovemeevrernererseseserssnssesommssenses 1963
Trucks:
16,001 to 19,500 gross wt., cab and chassis, 151'*, 174°°, 1956
175*° w.b,
Industry Selling Price Index 3340
Gasoline:
RegulanandwBremilme o s il ool 1956
Industry Selling Price Index 3751
Tires:
Heavy service, balloon, tubed type for bus, truck, and transit 1956
vehicles:

8.25-20 10 ply
9.00-20 10 ply
10.00-20 12 ply
6.50-16 6 ply
Industry Selling Price Index 2390

! Prices collected for the General Wholesale Index are similar in characteristic to those collected for the Industry

Selling Price Indexes.

No. 62-515.

A further description of the Industry Selling Price Indexes can be had from DBS Occasional Paper, Catalogue
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APPENDIX A. Characteristics of Prices Used in the Electric Utility Construction Price Indexes — Continued

- L : Date of in-| Characteristics of substitute prices used
Item ang o‘i{’;é?:ée:ssg}csbgg Pﬁgg?qgg? DOIEES troduction currently or used prior to date
: to index __specified in preceding column
MATERIALS AND EQUIPMENT COMPONENTS - Continued
Distribution systems — Concluded
Lubricating oils:
Heavy duty SAE No. 20, heavy duty SAE No. 30 and general 1956
purpose machine oil.
Industry Selling Price Index 3751
Tubes:
Heavy service truck and transport type: 1956
8.25-20
9.00-20
10.00-20
Industry Selling Price Index 2390
Repairs:
Parts:
Brakes, generators, filter, spark plugs, etC. .ecccvvervvvicanenae : 1956 Industry Selling Price Index 3350

MEGhan G M e Tl conn ot ien Nen it e Py 0

Transmission lines

Poles:
Western cedar:
Full length treated, PENta .......cccoveerieensoreemrmesnnmesesensnonaneesnes
50" Class 3
55' a“"
60’
65"
70°*
Butt treated,
50* Class
60' e
65°
70°

Crossarms;
As in distribution systems

Hardware:
As in distribution systems but excluding secondary racks ....

Towers

««
4

— e B

2 2
3%
2

. -
I LI W

w

3
1'
1
" 1

..........................................................

................................................................................................

Conductor:
Aluminum conductor, steel reinforced, bare:

1/0 CM, 6/1
2 CM, 6/1
1.3 MCM, 54/19

Trucks:
As in diStribution SYStEMS .....ccccceocvmreririiriirerirsesaerssesiinsraiiaseeses

Compressors:
Wheel-mounted, portable, diesel powered, rotary and piston I
type, including capacities ranging from 250 to 1200 CFM.
Machinery and Equipment Index 22-19

Bulldozers:

Diesel powered, turbo charged, torque converter, 12 volt,
straight and angle blade, and track and tire mounted
12,600# to 45,500#,

Machinery and Equipment Index 22-10

Diesel fuel:
IEESAINIIEN == ey, A8 T B i s ez e s
Industry Selling Price Index 3751

Gasoline:
As in distribution systems

Lubricating oiis:
As in distribution systems

Tires:
As in distributlon systems

1961

1963

1956

1956

1956

1956

1956

1956

1956

Motor Vehicle Parts Index —with some ele-
ments removed
Wage Rate Index for groundmen and linemen

As in western cedar distribution poles

As in distribution systems

Hot-rolled products:
Light structural steel shapes
angles and channels
Industry Selling Price Index 3253

including
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APPENDIX A, Characteristics of Prices Used in the Electric Utility Construction Price Indexes — Continued

Item and characteristics of appropriate prices Date of in-| Characteristics of substitute prices used

troduction currently or used prior to date
collected as of December 1965 to index specified in preceding column
MATERIALS AND EQUIPMENT COMPONENTS — Concluded
Transmission lines — Concluded
Tubes:
PSR NE S ERID D UIER IS TiS (BB et s casdesoracsiolbase sorsobsnssssssshasnosnsrs 1956
Repairs:
Parts:
AS) in"distri BRSNS HE S et Mt ivnesss cisesssosbonibonsssnssrsesions 1956
Labour:
As in distribution SYSEeMS ....cccirrereereirensrenssessissmessisseresnsees 1956
Stations
Grading: .
Highway Construction Price Indexes for earth excavation 1956

crushed gravels,

Ready-mix concrete for equipment foundations:
3,000 psi ready=miX CONCIBLE ...c..c.overeivenereeriesresratatassssersareessonnes 1956
Industry Selling Price Index 3680

Steel structures:
Light structural steel ShapeS .....c.ccoccceiiceevecanmnsieesisenssracessesiane 1956
Insulators from Transmission Lines and Distribution Systems

Indexes,
Industry Selling Price Index 3253

Wooden Structures:
Transmission Lines INAEXeS fOI ......ccciveurenicnaeiseinnesesneenanes 1956
Western cedar poles
Crossarms
Hardware
Insulators

Buswork and conductors:
ASCR Aluminum Conductor INAeX ........c..coccvcemeeerecrimnisersanieess 1956
Industry Selling Price Index 3592
COPPEMEORAICEORITIH CI) . 8% ove v iee Hesonaesssdaoars ssslieredadansasiins 1956
Industry Selling Price Index 3592

Large and small power transformers:

Priced according to DBS — CEMA — manufacturers agreements, 1956

See description of technique in the text.
Industry Selling Price Index 3520

Circuit breakers:
Indoor, oil or oilless, 69 KV or less
Outdoor, oil or oilless, 69 KV or less
Outdoor, with oil, 70 KV and over
Outdoor, oilless, 70 KV and over
See description of technique in text
Industry Selling Price Index 3520

Disconnect switches:
3 pole, single throw, 600 ampere, 3 insulator stack .............. 1956
Industry Selling Price Index 3520

Metal clad switchgear:
Priced according toDBS —CEMA — manufacturers agreements.
See description of technique in the text,
Industry Selling Price Index 3520

LABOUR COMPONENTS

Common:
Fair Wage Rates for common labourers on Federal Govern- 1956
ment contracts for cities of:
St. John's
Halifax
Fredricton
Montreal
Toronto
Winnipeg
Regina
Edmonton
Vancouver
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APPENDIX A. Characteristics of Prices Used in the Electric Utility Construction Price Indexes — Concluded

L s : Date of in-| Characteristics of substitute prices used
e s A :
Item a”i gﬁgzgg”a‘:%g%gg :ggre?plr;%tse BLASES troduction currently or used prior to date
ey to index specified in preceding column

LABOUR COMPONENTS — Concluded

Electricians:
As above for electricians 1956
G Tirekryomy MEEEE SR ML e WIS LR S T Fair Wage Rates were used as follows:
To represent groundmen for:

St. John'’s — Labourer, Halifax
Halifax — < &
Saint John — &Y Jl
Montreal — o Montreal
Toronto  — Dragline operators, Toronto
Winnipeg — Labourer, Regina
Regina - 7 i’
Edmonton — 4 Edmont on
Vancouver — & Vancouver

Linemen?®

............................................................................................ Fair Wage Rates were used as follows:
To represent linemen for:

L —
fltélg&?(n ¥ - Structural steel
Saint John — erectors, Halifax

Montreal ~— Labourer, Montreal

Toronto  — Carpenter, Toronto

Winnipeg — Labourer, Re‘gina
“ ‘

Regina -
Edmonton - Electrician, Edmonton
Vancouver — L] Vancouver

? Wage rates for groundmen and linemen are not collected by the Labour Standards Branch of the Department of Labour.
Substitutes were chosen by comparing other Fair Wage Rates with the wage rates for linemen and groundmen published by
the Economics and Research Division of the Department of Labour. The Fair Wage Rates moving most similarly to the
linemen and groundmen rates were chosen as substitutes, Economics and Research Division data were not used directly
in the indexes because of problems in coverage and timeliness of publication.
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APPENDIX B. Federal Sales Tax Rates for Commodities Used in
Electric Utility Construction Price Indexes'

Tax rates for commodities subject to tax
Tax
Commodity exempt
item 1/1/56 | 30/4/59 1/1/56 14/6/63 1/4/64 1/1/65
to to to to to to
29/4/59 | 31/12/65 13/6/63 31/3/64 31/12/64 | 31/12/65
per cent
Distribution systems and transmis-
sion lines:
Towens . Sshles. 88 M 8. T 10 11
Poles, wooden X
CroSSaMEBE T 850 v o T F e s 10 11
Hardwarne &.....cof-zusase 10 11
Conductor:
AlUmInumes 20 g g i), B 10 11
10 11
10 )|l
10 11
10 11
10 11 é
10 11
10 11
COMPEESSHIS) oM. M. B 10 11
Gasoline 10 il
10 11 )
10 11
10 bl
10 11
10 11
Stations:
Earth excavation and embankment
GEaVBISET. B b e, o e g e B
Ready-mix concrete ........ocovvvviiienns
Steel structures:
Stealli.. . % ... B foresee e iaarass o bl 0 4 8 11
INSUIALOISE .- s 20 L o L 0 11
Wooden structures:
Boles st i r K kil X
(CFOS SIS tr. o MG oot s s 0 00ses o AsT 0 4 8 11
Imsulaters e e e 0 4 8 )Ll
HAardWAare ....ocoovevimeinicnnineeieens 0 4 8 11
Busworks and conductor .............. 0 4 8 11
Power transformers ...ec.ocomsssssinses 0 4 8 11
Circuit breakers ......ccocvevimenciriinannns 0 4 8 i1
Disconnect switches ...... 0 4 8 11
Metal clad switchgear 0 4 8 11

! Indexes or prices used in these indexes were adjusted to reflect Federal Sales Tax rates generally applicable on
sales of these commodities to electric utilities.
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APPENDIX C. Characteristics of Prices Used in the Machinery and Equipment Price Indexes

The principal use of the as yet unpublished
Price Indexes of Machinery and Equipment has been
to deflate current dollar values of the machinery and
equipment component of business gross fixed capital
formation in the National Accounts. Some develop-
ment problems in commodity selection, weighting,
and adjustments for price discontinuities have pre-
vented publication so far, although the index has
been calculated since 1955.

The sample of items for which prices are col-
lected is designed to measure price movement
through time of machinery and equipment purchased
by industries classified according to the Standard
Industrial Classification.

The major source of prices is manufacturers of
such items of capital equipment rather than the pur-
chasers who are consideredto be inthe market too in-
frequently to be able to provide comparable price
quotations over time. Manufacturers in both Canada
and the United States are surveyed.

Canadian price collection follows practices
employed for the broad system of Industry Selling
Price Indexes, that is, prices requested are manu-
facturers selling prices to the main class of cus-
tomer, with appropriate discounts and concessions
removed, f.o.b. factory or distributing point.

U.S. manufacturers are asked to quote selling
prices for machines sold to the Canadian economy.
These prices are then adjusted for exchange rate
and duty.

Federal sales tax is added to the producers’
selling prices, where it is applicable, to approxi-
mate more closely the purchasers’ prices.

The sample of machines priced is designed to
represent major purchases by industry. The machine
coverage was selected largely through extensive
study of trade journals to determine types of ma-
chinery and equipment which appeared regularly in
advertisements, and could be deemed to be avail-
able in the market on a regular continuing basis
and not subject to frequent or radical design
changes. Items advertised were assumed to be im-
portant from the point of view of both selling and
purchasing.

Prices have not been collected from distribu-
tors even though they may sell a large volume of
machinery and equipment because of the difficulty
they may have in providing cost information when
price discontinuities occur.®

L If a machine is replaced by a different model, one
of the methods used to estimate pure price change as
distinct from quality change is to make use of cost of
inputs for the two machines being compared. See Ap-
pendix D which describes the Industry Selling Price
technique in detail.

Deficiencies in the price collection include:

1. The problem of price discontinuities: changing
technology. and improvements in production meth-
ods and machines make the identification of price
change as distinct from quality change for ma-
chinery and equipment a complex subject. The
means used to estimate price change when dis-
continuities occur mainly represent an attempt
to assess the relative qualities of the replace-
ment item and the replaced item rather than the
absolute quality differential.

The methods used may be summarized as follows:

(a) Compare the relative prices at a particular
time of the replacement item, and the replaced
item when both have been on the market at
the same time, It is assumed that the market
has assessed the relative qualities, as re-
flected by their respective prices.

(b) Assuming a direct relationship between total
input costs and selling price at a point in
time, one can compare the input costs of
producing or supplying the two items. The
essence of the method used is to estimate
what would have been the price of the old
model if it had been currently produced or
what would have been the price of the new
model if it had been produced in the earlier
period.

The different approaches used are the following:

(a) Comparison of the input cost of the ‘‘extras’’.?

The producer costs of these extras can be
removed from the total costs, enabling the
comparison of basic machines. This process
minimizes variation in the comparison.

(b) More comprehensive than the above is the
comparison of the input cost of total labour
and materials for the replaced item and the
replacement item. Information which is re-
quired from the producer for this comparison
is as follows:

(i) the money costs of labour and materials
per unit for the unchanged components of
the two items, and for the deleted and
added components separately,

(ii) the percentage by which the money costs
of labour and materials would be altered
if the first item were produced under the
same technology as the second, in the
later time period;

(iii) the selling prices of the two items in
their respective time periods.

? Extras may be equipment which replaces the
standard features of the item (such as higher horsepower
car engines) or additional equipment demanded by the
purchaser.
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From this information, an estimated price is cal-
culated for the substitute item in the earlier time
period (when no overlapping price is available) for
comparison with its reported price in the current
time period.

In the Machinery and Equipment Price Index,
the use of method (b) above is only in its begin-
ning stages. (See Appendix D for detailed descrip-
tion of the method).

In the absence of overlapping prices, a method
of last resort occasionally used, is to impute the
change that has occurred in the rest of the industry
to the missing price comparison.

. Price collection has not been attempted so far

for custom-made or non-recurring machine pur-
chases, with the result that significant areas of
purchases of machinery and equipment are not
being measured directly. The assumption implicit
is that price movement of custom-made machinery
is similar to that of machine types which are
priced.

. Some elements of the conceptually correct in-

stalled price to user are missing, for example,
freight, insurance, and installation costs.

. By largely excluding distributors from the price

sample, price movement to the purchaser may not
be reflected accurately. On the other hand where
respondents are distributors not affiliated with
the manufacturer, it is diffucult to obtain cost
data without also contacting the manufacturer of
the machine.

. In many cases purchases by Canadian industry

represent only a small, intermittent proportion of
a U.S. company’s value of shipments. If many
months elapse between comparable transactions
to Canada, it is impossible to follow price move-
ment on a regular basis. The more sensible if not
the only possible course of action, to reflect
actual transactions, is to measure price changes
affecting the company’s main class of customer
even if it is to U.S. customers.

. Commodities are given equal weight within an

industry index, thus reflecting a lack of detailed
information about patterns of machine purchases.
Because no volume-of-sales data were available,
companies reporting prices for a specific com-
modity were also given equal weight when com-
modity indexes were being derived.

K. Kemp,
Prices Division,
November 1966.
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APPENDIX D. Technique Used in the Industry Selling Price Indexes for Evaluating Quality Change

For the purposes of this index quality is defined
in terms of physical characteristics and, ideally,
would be measured by the cost of total inputs em-
bodies in them at a given time with a given tech-
nology. Lack of adequate data —particularly the
current costs of capital used —has resulted in the
utilization of a proxy measure for cost of total
inputs, namely, costs of direct labour and materials.
Underlying the choice of this proxy measure is the
assumption that changes in the costs of direct labour
and materials are in the same direction and roughly
in the same proportion as changes in costs of total
inputs.

To compare the quality of, say, a 1966 model
automobile to that of a 1965 model, the procedure
followed is to convert the costs of direct labour
and materials of both models to a common basis
with regard to both time and technology. The qua-
lity comparison is then, in effect, a comparison of
the deflated dollar value of the direct labour and
material costs of the two models after eliminating
from these costs those differences due to changes
in technology.

Assuming that there is at any given time a
direct relationship between the cost of total inputs
and selling price, pure price change —as distinct
from model price change —between 1965 and 1966
can be estimated by making an adjustment for qua-
lity difference in the two models as outlined in the
following examples:

Example I
(Assume no change in materials
prices and wage rates)

Unit prices and costs

1965 1966
dollars

SaElliRl-nrilee. | o= Wb . 1,200.00 1,300.00
Direct labour and material

costs:

IBOLRIS M. e ok 8 o 1,000.00 990.50

Identical components .... 990.00 940.50

Components removed ..... 10.00

Components added ........ 50.00
% by which 1966 technolo-

gy would haveincreased

(+) or decreased () the

1965 cost of direct la-

bour and materials of

identical components .... Ro%

Procedure

Convert 1965 models total direct labour and
material costs to equivalent costs in terms of 1966
technology:

95
$1,0000x | — = $950,
100

The assumption of no change in the prices of direct
labour and materials makes it unnecessary to deflate
the relevant costs, and a quality ratio can be cal-
culated directly as follows:

Cost of 1966 direct labour
and material in terms of 1965
Quality of 1966 model prices and 1966 technology

Quality of 1965 model Cost of 1965 direct labour
and materials in terms of
1965 prices and 1966 tech-
nology*
990.50

950

=1.0426

The quality ratio can now be used to estimate
what the 1966 model would have been sold for in
1965:

$1,200 x 1.0426 = $1,251.

Since the selling price in 1966 is $1,300, the
change in selling price, i.e. pure price change, is:
1,300

e 1l 03D ;0143 DT
1,251 %

If both technology and the prices of direct
labour and materials had changed between 1965
and 1966 it would then not be possible to convert
direct labour and material costs to a common time
and technology base in one step as in the above
example. To derive a quality ratio these costs have
to be stated for a common time base —i.e., the price
changes of direct labour and materials have to be
eliminated; and a common technology base—i.e.
differences in direct labour and material costs
resulting from changes in technology have to be
eliminated.

The effect on total direct labour and materials
costs of changes in materials prices and wage rates
can be estimated from the costs of direct labour and
materials of identical components for both years
and the estimated effect of the 1966 technology on
the 1965 costs of direct labour and materials of
identical components. To illustrate:

Example I
(Data as in Example I except as follows)

Direct labour and material costs: iy
AR DL U] e, oA T ML - O R e e $1,010.30

Idenbilcal¥cOMPORBN LS M. fo e et 2. 5o 959.30
Componenisadded ... aoh.. . fu ¥ . it 51.00
Average price change of direct materials % 1.0
Average change indirect labour wagerates % 3.0

1 See footnote on page 30.
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Procedure

Convert 1965 cost of direct labour and ma-
terials of identical components to an equivalent
cost in terms of 1966 technology:

95
$990 x — = $940.50
100

The price change of direct labour and materials
of identical components is given by:

$959.30

940.50

The average price change of direct materials
and average change in wage rates obtained from
respondents and/or independent sources, can be
used as a rough check on the price change derived
above. In this example, assuming equal weights for
direct materials and direct labour, the check
(.5 x 3%) + (.5 x 1%) = 2% confirms the derived price
change with a precisionto be found only in contrived
examples.

To calculate a quality ratio, the 1966 and 1965
models’ total direct labour and materials costs have

=1.02 = 2%

to be adjusted for price change and technology
effect respectively.

Cost of 1966 models’ total direct
labour and material interms of 1965
prices and wage rates and 1966 tech-
nology

Cost of 1965 models’ total direct
labour and material in terms of 1965
prices and wage rates and 1966 tech-

Quality ratio

nology?
1,010:30"+ 1.02
- 1000 x .95
990.5
= e W = 2
950 1.0426

The change in selling price is calculated as in
Example I.

2 It is assumed that the 1966 technology's estimated
effect on the direct labour and material costs of com-
ponents removed is the same as its effect on direct labour
and material costs of identical components.

Erik van der Walt,
February 1967.
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APPENDIX E. Electric Utility Distribution Systems Transmission Lines and Transformation and Switching
Stations. Scope and Definition of Cost Used in Deriving the Weighting Pattern

Additional elements of expense included in addition
to the obvious costs for each item

Distribution systems

Included costs:
Construction:
Materials:

120) (T SR S v rorrr, SO, . . 1
CroSSamS........ ol JB0 G . B e 0

Hardware

Congductor ... <000 NS S

Insulators

I UMD B . 5 dws e . oo v

Construction equipment®

Distribution equipment:®

Meters
ST NSEOTITIENS) Wi, <-oc 2 Hashia a: 0swans odoobousgrons
Excliuded Cosits ... Nk e et

Transmission lines

Included costs:

Construction:
Materials:
2200 KT EAT SR IS . X, o 0
Crossarms
HArANATEE .. .. .. .o oo an o 000 A, T

SLOWETET I L. L0 LR Mt A

(Sfe]; (¢)1 (el fo] (SIS SRR R S e M, |

Insulators

LU ToYY TS R PN O B

Construction equipment .......oecoouveriisaininne

B CIUACALCOBES .. 4. . Lot Nl o) ool e SRS

Street lighting poles, switching structures, platforms, mountings
Wood pins

Street lighting conductor, services
Expenditures for mast arms, relays, time switches, associated with street

lighting equipment

Expenditure for installing distribution equipment, board and travel time

| Relays, switches, protective equipment, capacitors, condensers and ground-
| ing associated with distribution transformers

l Rights-of-way
Land
Service buildings
Credits for retirals or salvage
Underground system
Any expense in relation to a transformation, switching or generating station
or to transmission lines
] Most indirect expenditure when costs for individual projects were being
analysed

Sundry construction material for excavation and backfill for foundations and
cribbing

Include hardware for poles and for conductor

Steel grillage footings, extension, miscellaneous light structural steel
shapes

Overhead ground wire, rods and connectors, protection shields, counter-
poise wire

Board and travel time

Hauling, unloading, sorting and handling materials

Land

Rights-of-way

Clearing and overbuilding

Ducts and manholes

Underground system

Buildings, roads and bridges

Most indirect expenditure when costs for individual projects were analyzed

Any expense relating to distribution systems, transformation, switching or
generating stations.

! See definition of construction, and machinery and equipment, page 13.
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APPENDIX E. Electric Utility Distribution Systems Transmission Lines and Transformation and Switching
Stations. Scope and Definition of Cost Used in Deriving the Weighting Pattern — Concluded

Additional elements of expense included in addition
to the obvious costs for each item

Transformation and switching stations

Included costs:
Structures and improvements:
Excavation, grading, gravelling
Equipment foundations

Staelrstruchunesmw s ... 5. 4.8, 0L

Wooden structures .........

Buswork and conductor .........c...covvvereenns

Stalbiontequipmentie®... S8 o 0 It Lk

Transformers

Circuit breakers
Metal clad switchgear
Disconnect switches

UREIRERT™ o ... b v s oction, e e (T AR Y, k. 8

Excluded ' Gasts ... ... 5 0. Na0u . Bess |

Fencing, insulators
Hardware, insulators, crossarms and timbers
Grounding system, control cable, conduit

Metering, communications, supervisory equipment

Protective devices, load interrupting and not load interrupting switches,

Other switches, switchgear, relays, reactors, capacitors, auxiliary equip-
ment, switchboards, regulators, batteries

Expenditure for construction equipment
Board and travel time

Land and land rights

Buildings

Credits for retirals or salvage

Underground system

Any expense relating to distribution, transmission or generating systems.

Most indirect expenditure when costs for individual projects were
analyzed
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APPENDIX F. Removing Price Change from a Value Series

An algebraic statement for the value of a spe-
cific commodity can be stated

VA= Paln

where p is the price per unit of the commodity and q
is the number of units of the commodity in time n.

A value series can be stated as

p 1(1, szZ

A value index can be derived as follows using
p,q, as the base

P, Pq, P3Q, Pnl,

p.a, p,q, 0.q, D:q,

Change in such anindex can be caused by price
or quantity changes. Such ratios are often referred
to as cost or value indexes as opposed to price
indexes or volume indexes.

Users of value series often wish to convert
them into volume indexes, and price indexes can
be used to achieve the conversion.

A price ratio or index for a single commodity
can be defined as follows:

0.4, D.q, Diq, B0nd,

vy a5, m ................ o
which equals

P,y P, D; Bn

B b RE e 6T

To derive the desired volume series the value
series is divided (or ‘‘deflated’’) by the price ratio

P4, P,q, P35 P.a,
Bl 5 F ................ on
p; p| pl pl

which results in

D4, Pyq, By ... PiQn

which is a volume series in which quantities are
valued in terms of price of a given year.

The volume series can be expressed in index
form by selecting a base year and dividing each year
by the base period value

ple prz p]Qg D]Qn

P,a, P,q, P,q, p,.q,



SELLING PRICE REPORT | conFiDENTIAL

PRODUCT GROUP: - o S Pl —— ... B o Respondents Use
DESCRIPTION OF PRODUCT TO BE PRICED: - r PR U

(The product chosen to represent the price movement of the product group sbown sbove)

TERMS OF SALE: —:
N.B, Is the above product description speci
1 "'no"' please complete description: - A e

enough to ensure that only one price can be reported for it at any given time ? Yes (J No [}

Are you linble o the government for federal sales taz for che 1ransaction described sbove ? Yes [ No [
if "yea®' and 1he tate i3 other than 11% plesse specify rate(s) and explain RN e qum. .
l Enter helow selling I ’ ’
FIET ot o GO TRADE DISCOUNT PRACTICE CHECK (y) EITHER "YES': OR "NO" EACH MONTH | i
1f no order | | the 15¢h of the month | F-nter below oll rotes of discount usually allowed on list to l IF '"NO** complete A, B, C, D x F below table and explain overleaf 8 Federo!
token otnenrest earlierdate each cluas of purchaser to whom you sell ———— = r - —_— ‘-m What ix the
during in month ofter dis- indicate major iype of purchases each month by eireling the [ [ I i BRee .‘:o:' “'ulue_. included
current counts and conces- appropriste rate of discouot. LES 5 Valoe offothed “l Price quoted. | movement of the W;loted o L ‘l" ':-H(e quc::d,
month | | sicas’have been ree | et h‘::"‘;‘" Y concesaions has' refers to prod- | Tarms or sole | product priced ;" L excluded S M’”'”’" ory
—-—==="- | moved bufore federsl To Ta To To To To  |Toodher'| del::m been rrmoved | uct physieally | are the same as | representotive “":' C from the poid to common
sales added Whole: |Rewailee] Manu-| Con- Util- (Govern- | apecify "“""; : ' from quoted l identical 1o that Tast month of the price | L price and ‘“_“"‘,“
— k saler faceu wactor | ities | ments qgoccapiice price of last manth movement of the | quated carrrers?
1966 check () | i - | | produce group |
$ce. 5 uS 0 ™y % 5_| % % % ™ ) G =il IR E. { s

FoE -

- Yes(TJ No[T)| Yes[] .‘in{ji Yes () NoD, \V'nD No[J| Yea NoDL Yes [ 1 No[J| Yes[] No[O]
.T Yes() No}| Yes[J Nucl Yea =] \(ock Yes[ ] No[J| Yes{] Ne[J| Yes[J Ne[J| Yes[J No(J)

Feb ‘ [ T -

lﬁ;u:.-l Mer _A = | l Yes I No (3| Yes[ No[j! Yes[J No(J} Yes D No[J| Yes [ No[T| Yes [ No[TJ| Yes (] No[]
‘M;:.'“ Apt | | Yes ([ No[ ]| Yes[J No(T]| Yes{I No[Z| Yes[J No[J | Yes T Na[| Yes[J No[J| Yes[J No(J
ln;gol May | I ] Yes(D me[] Yes [) No[—:; Yea[ ] No[l! Yes[I Nan[l| Yes[J No[J| Yes[J Ne[J| Yes[J No[J e &
| unusua T I—

Yes[] No(J| Yes[J Ne(D| Yes(J No[J| Yes( No[T | Yes[I No[| Yes{] Na[J] Yes[J No(J

exploin | Juo = {

%

s

i

i

|
4.—7 _V—ik— - B Jadl Yes [ No[T]| Yes() No[:ll Yes [ No[}| Yes(OJ No[Z | Yes[ I No{| Yes[] No(T}| Yea[J Ne[D
Yes[ ] No[_| Yes[D No]:l Yes ] No[J| Yes[J No{J| Yea[d No[J| Yes[J No[J| Yea [ No (] |
Yes [ No[]| Yes[J NoDl Yes[J No[J| Yes[J No(J| Yes[ No[Z| Yes[J No[}| Yes[Z No{J
Yes[J No[]! Yes[] No[J| Yes[J No[}| Yes[ ] No[J| Yes[ ]I No[J| Yes(D No[Z| Yes[J Ne(J

SUONI3[{0) 32Ud IUI[[3§ [eLISNpY] J0) PAs() IMPAHIS D XKNAddY

_J_“' 1 | Yex(Q No[J| Yes(D No[J| Yes[J No[J| Yes[J No[]| Yea[D Na[J| Yes[J Ne[J| Yes(Z No[J

|
!
]
R T e LN

Dec [ L ' Yes(] No[| Yes(J No[J| Yea([ Na{J)| Yes C Ne[J Y:i[;._"_'_@q,, Yes[] No(T]| Yes[] No[]

' Terms of sale « Unit of ssle, quentity of sale, delevery point, class of cuscomer. A, Specify discounts that have not been removed from quoted price,
! Do not quote prices of sale 10 subsidiney or affiliated companies. B, Specify coneessions and their value not deducted from quored price.
? Concessions - Premiums, quantity discounts, extra units free, promo allowsoces, | C, Describe physical cnange and give new specifications.
etc. 4 - . . D, Specify new rerms of sale,
* E.G. farmers, jobhers, miniog companies, professional ssles. F. Give description incl, terms of sale of & product that represents the price movemen: of the product group.

Name of officer completing this form . N Title . WIEEN
8206 -163.1
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