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The Measurement of Rates
of Return and Taxation from Private

Capital in Canada

Glenn P. Jenkins

Information on the rates of return and effective rates
of taxation from capital in the private sectors of an economy
are prerequisites for both rational public sector project
evaluations and for the measurement of the degree of equity
and excess burden resulting from the economy's taxation
system. Yet in many countries accurate knowledge of the
values of these variables is absent. The principal objective
of this study is to overcome this dearth of information in
the case of Canada.

The evaluation of any public project which retards the
growth of private investment must consider the social oppor-
tunity cost of this foregone investment as a cost t) the
project. 1In the formulation suggested by Harberger®' for the
evaluation of public capital expenditures the social oppor-
tunity cost of the funds (expressed as a rate) is used to
discount the net benefits of the project. The discount rate
is constructed as a weighted average of the rates of return
from investment in the private sectors which have given up
funds to finance the public project pius a weighted average
of the rates of time preference for consumption in th«:
sectors that have foregone consumption to release resources
for the public project. The weight that the rate of return
or time preference in a sector receives is equal to the
proportion of the total funds that is obtained from the
particular sector.

In an alternative approach to project evaluation
Feldstein? and Marglin3 allow for the social opportunity
cost of funds directly by deducting from the consumption
benefits prcduced by the project the consumption foregone
because of the transfer of funds from private to public use.
This formulation discounts the net consumption benefits
produced by the project by the social rate of time preference.

In either of these two approaches to project evaluation
the gross rates of return from investment in the private
sectors of the economy must be known hafore the social oppor-
tunity cost of funds can be evaluated. As is shown by the
results of this study the non-neutrality of the taxation of
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212 The Discount Rate Issue

the income from capital between sectors is so significant
that the use of any one rate of return from private investment
will almost certainly lead to error.

For the analysis of the rates of return from capital a
distinction is drawn between the private rate of return
received by the owners of the capital stock, the income
generated by the capital which is collected by governments
through taxation, and the gross or social rate of return
which is the total of the returns to the owner and the govern-
ments. A further breakdown of the tax payments to governments
is carried out for the corporation income tax, the municipal
property tax and sales taxes in order to evaluate the effec-
tive rates for each of these tax systems on the income from
capital. 1In this paper the results of this analysis is
reported annually for the period 1965 to 1969.

Transformation of Accounting Measures into Economic Values

Any methodologyy designed to transform accounting data
into economic values, as the case of estimating the economic
rates of return from capital, will be somewhat specific to
the way the accounting data exists for the country in ques-

tion. However, the general principles involved will be
applicable to all countries although the details of procedure
may ditfer. In a sense the nost difficult problems may not

stem from the particular form of the accounting data but from
the nature of particular sectors. Agriculture, residential
housing and the resource industries are examples where the
nature of the activity makes it extremely difficult to obtain
reliable information even when the best techniques available
are actually used. Therefore a systematic solution of the
problem in the case of one country will provide useful guide-
lines whose applicability is more general.

The primary sources of data used in this study are the
taxation and financial statistics for corporations published
by Statistics Canada. Both of these data sets are disaggre-
gated at the 2 and 3 digit standard industrial classification
(S.I.C.) levels.> These sources give us a detailed breakdown
of the corporation's balance sheets and profit and loss
statements, but represent fiscal year-end values, which may
or may not correspond to the values for the end of the
calendar year.

A third source of data utilized is the estimates of the
fixed capital flows and stocks for manufacturing and non-
manufacturing industries that have been constructed by the
Business Finance Division of Statistics Canada for the years
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1926 to 1969. The values for the manufacturing variables

and methodology are published and permission was granted to
use the unpublished data for the non-manufacturing industries
in this study.6 These data are broken down into the standard
industrial categories by establishment,; which include both
the corporate and non-corporate sectors. The estimates for
the gross and net capital stocks are arrived at by a perpetual
inventory process using annual data for gross investment from
1870 to 1969 and are recorded in original cost, current
replacement, and constant dollar prices. Within each indus-
trial classification separate estlmates are made of the
capital flows and stocks for building construgtion, engineer-
ing construction and machinery and equipment.

Additional data sources have been used to estimate the
current values of the capital stock, revenues, and expenses
in the agricultural and residential housing sectors. This
information will be discussed later when these sectors are
analyzed.

The rates of return and taxation of capital in mzaufac-
turing are estimated using a breakdown of twenty major indus-
trial divisions with a further disaggregation of five of

. these industries into a total of twelve sub-sectors. The
" non-manufacturing sector is initially divided into fourteen

major industrial groups with a further breakdown in the case
of seven of these groups into twenty industries. In most

' cases the disaggregated industries do not constitute the

complete major industrial division but are the most important
sub-sectors for our purposes.

Starting with the balance sheets and profit and loss
statements for the corporations as presented in the taxation
and financial statistics we find that the rules of accounting
and taxation will create discrepancies between the accounting
data and the economic values they would ideally measure. In
this study there are seven basic adjustments which we are
able to carry out with the accounting information to transform
it into measures of economic values. These adjustments are
summarized below, followed by the methodology used to imple-
ment them.

(1) The values of fixed assets are usually recorded

in the accounts of corporations in original cost prices;
therefore, inflation will lead to an increase in the
nominal income of the firm while no adjustment would

be made to the nominal value of the capital stock.

From accounting data an inflation would make it appear
that the rates of return on the capital stock were
rising while in fact they were not. To correct this,



214 The Discount Rate Issue

we nave to adjust the value of the capital stock from
original cost dollars to current replacement dollars

so that both the nominal value of income and the capital
stock reflect the existence of inflation.

Taxation laws have necessitated the use of arbitrary
rules for the evaluation of depreciation expenses
allowed for tax purposes each year. This value usually
will ne accurately measure the true economic deprecia-

tion of the fixed assets. Therefore, the valuation of
the fixed capital stock must be made so as to retlect
the ti..: economic depreciation that has occurred.
(2) In the calculation of rates of return from

capital in various economic activities it is the return
from fixed assets and working capital required for the
operation ot the industry wlilch we are interested in,

and not the tinancial assets of non-financial industries
which aye held sulely for their yield. fTo solve for

the opcerational assets the value of the financial assets
must Lo subtiacted rfrom the total value of asscts 1n the

1ndust1'y.U

(3) Depreciation expenses allowed tor incowme tax
purposcs will diverge from the true economic deprecia-
tion 1if either the rates allowed are incorrect or it
changes occur in the cost of replacing the asset. As
the taxation depreciation expense is based on the
original cost of the asset, 1f the cost of replacing
the asscts incieases then the gyap between the true
value of the economic depreciation of the asset and
the taxation depreciation allowed will also increase.
In order to measure the economic return from the capital
stock ot an industiy its profits must be corrected to
reflect the economic depreciation expense and not the
depreciation expense calculated for taxation purposes.

(4) Debt charges, taxes, and charitable donations

paid by the industry, even though they represent
expensas from the equity holders point of view, are part
of the value of the product produced by the capital of
the industry; therefore, they should not be deducted

as an expense when calculating the income generated by
the capital stock of the industry.

(5) The financial data in the corporate profit and
loss statements include income from financial assets
as part of the firm's income. However, as these assets
are not included as part of the capital stock of the
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these assets as part of the income of the industry's
capital stock.

(6) In the Canadian economy a significant part of the

government's revenues is collected through excise taxes.

Provided that material inputs enter into their respec-

tive products in fixed proportion to output, then we

can translate the excise tax on output as a tax on the

gross value added of labour and capital. When different

rates of excise taxes are present in an economy, or if

the depreciation rates of the capital stock are not all
the same, then the relative =zocial rates of return from

capital will be altered by the existence of excise
taxes.

(7) A final adjustment to tne revenues of the indus-

tries is necessitated because of changes in the relative

prices of the capital stocks of industries. These

changes in the relative price represent accrued capital
gains or losses to the indusiries which are not recorded

as income in the financial statistics. A capital gain
or loss which is unanticipated and not expected to be

repeated will have a different behavioral effect on

the industry than if the capital gain «r luss is expec-

ted. For most purposes of aralysis, these capital
gains or losses should be in:luded in the rates of

return only when they become expected. 1In this study

the rates of return are estimated (with a few exceptions)

both including and excluding the accrued capital gains
and losses; however, in the applications of the rates

of return the accrued gains <r losses are not included.

In deriving net current replizcement values of the capital

stock (adjustment 1) we run into the difficulty that the

corporation financial and taxation data are not based on 1

comparable sample of firms each yesar: therefore, because of
mergers and divisions of corporations, it is not possible to
calculate values for gross investaient by comparing the gross
buildings and equipment and depre:iation expenses for sequen-

tial years. It is at this point that the total industry
estimates for the stocks of buildings and eguipment are

utilized.l9 1f the assumptions are made that the historical
timing of gross investment in the corporate and total industry

sector has been approximately the same, differing only in

scale, and that the economic live:r of assets are the same in
the corporate and non-corporate s:ictors of an industry, then

the same relationship will exist retween the net stock of

buildings and equipment in currert replacement dollars (Kg )

to the gross stock of buildings and equipment in original

ost

dollars (K9 ) in both the corporace (a) and total industrial
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\r) sectors for each time period (t). The value of the gross

.Lock of buildings and equipment for the corporate sector is

jiven in the taxation and financial statistics for each(

industry, and is expressed in original cost dollars, aKé.
—ftsimg this information, aleong with the capital stock esti-

.ates for the total industrial sectors, the values of the

et stock of buildings and equipment in current replacement

srices are calculated for each industry each year as follows:

r Knl

ct gl
(1) « Kzt = > aKly
gi
’Kot
‘here :
aKgé - Net stock of buildings and equipment, corporate
sector in current replacement cost dollars in
the ith industry in time period t.
TK?% - Net stock of buildings and equipment, for
tolal sector in current replacement dollars
in the ith industry in time period t.
1K3§ =~ Gross stock of buildings and equipment of total
industiial sector in original cost dotlars for
the ith industyry 1n time period t.
akdb - Gross stock of buildings and equipment for the

corporate sector in original cost dollars for
the ith industry in time period t.

‘his procedure corrects the book value of the buildings and.
cguipment in the corporate sector for changes in the nominal
value of the assets due to inflation or shifts in relative
prices as well as adjusting the gross value for the economic
depreciation that has taken place. In the case of land where
no depreciation takes place then the book values have to be
corrected only for the changes in its price.

To make adjustment 2 the financial assets not held as
working capital are excluded from the value of the capital
stock as is the yield from these assets from the revenue of
the industry. In this study the set of assets that consti-
tutes the working capital of an industry includes cash,
accounts receivable less accounts payable, inventories and
prepaid expenses. Except for inventories these items are
recorded in the corporation accounts in current dollars. 1In
the case of inventories the widewpread use in Canada of the
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procedure of recording the value of inventories on a first-in,
first-out basis combined with only a moderate rate of infla-
tion, implies that their value in the corporation accounts is
very close to their true current value. Therefore, no adjust-
ment of the value of inventories has been made.

After determining the value for the working capital in
an industry the current value of the total capital stock in
each industry is obtained by adding to the working capital
the current value of the fixed assets. 1Included in the stock
of fixed assets are the current value of land, the net current
replacement value of buildings and equipment and net deplet-
able assets. There are some kinds of investment expenditure

~which are generally expensed in the current period even

though they may have a value beyond the period of investment.
Examples of these are: exploration expenditures in the
resource industries, research and development expenditures,
advertising costs, and the costs borne by the industry for
specific training of its labour force. When historical data
for exploration expenditures are available, then the stock of
exploration capital can be evaluated and included in the net
depletable assets of the resource industry. If the income
from capital is also adjusted for the depletion expenses then
the bias in the rate of return caused by this depletable item

. will be eliminated. The stock of advertising is a more

difficult variable to measure because of the different forms
such expenditures can take. When such a stock of advertising
does exist, a bias may result in our estimate of the rates of
return when it is ?ot included in the value of capital stock
for the industry.l

Excluding the stock of human capital purchased by the
industry from its stock of capital may also cause a discre-
pancy between the measured and true rate of return from
capital. The sign of this bias will depend on the rate at
which the human capital purchased by the industry is
growing.

Since depreciation expenses allowed for tax purposes

,diverge from the value of economic depreciation we must make

a correction {(adjustment 3) in the calculation of profits

'for this divergence. To find the value of the economic

depreciation for the corporate part of an industry we again
use the information in the estimates of the fixig capital
flows and stocks prepared by Statistics Canada. From
these data we can obtain values for the economic capital

‘consumption allowance in current dollars for the total
"industry (+D

gt). Using these values we can calculate the

economic capital consumption allowance for the corporate
part of an industry in current dollars (aDgt) as follows:
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el e aKee
(2  an& = (DgH
Kt
where:
augé = Economic capital consumption allowance in

current dollars for corporate part of industry
i in year t.

el _ peoonomic capital consumption allowance in

DY e
et current dollars for total industry 1 1in year t.

<kl - Net capital Stock Corporate Sector Current
et Duollars in industry i for year t.

kP = Net Capital Stock Total Industry Current
ct

Dollars in industry 1 for year t.

The adjustment to current profits due to the correction of the
depreciation expense is derived as follows:

Economic capital
profits due to consumption allow-
correction of - able for - ance in current
depreciation taxation dollars for the
expenses. purposes. corporate sector.

Depreciation
expense allow-

Adjustnent  to

to solve for the total income from capital (adjustment 4) we
start with the book value of profits adjusted to reflect the
value of the economic depreciation expense. To this figure
the incomne taxes paid, property taxes, mining and logging
taxes, charitable donations, mortgage interest paid, bond
interest paid and other interest paid are added. Also
included as part of income are the realized gains from the
sale of fixed assets. Since profits still include the
income from financial assets this total will be larger than
the final income we attribute to the capital stock of the
industry. However, this income figure does not include the
value of sales taxes produced by the value added of capital.

For the calculation of the income from capital we must
subtract the income from financial assets, which are held
primarily for their yield (adjustment 5). Financial income
is here defined as the sum of mortgage interest received,
bond interest received, other interest received, realized
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capital gains on financial assets, Canadian and foreign
dividends received.

In Canada, sales and excise taxes are levied by both
the provincial and federal governments. The primary sales
tax of the federal government is the wholesale tax which is
paid on a wide range of manufactared goods. Provincigl
governments traditionally have levied sales taxes at the
retail level. From the Input-Output Division of Statistics
Canada we were able to obtain the value of sales for 197
industries for 1961, and the value of the federal sales tax
margins paid on the sales of 644 commodities produced by

these industries. Using the Statistics Canada industry
commodity matrix, we were able to derive the dollar value of
sales tax paid on the domestic output of the industry. Since

we know the value of output for the corporate part of each
industry for the years 1961 to 1969, we can estimate the
amount of sales tax paid on corporate output by multiplying
the total sales tax by the ratio of corporate output to
total output in the industry.

For years other than 1961 the ratio of sales tax to
commodity output is adjusted as the tax rates and base are
changed. However, there have been few changes in the base
and rates of this tax. For the years from 1959 to 1967 the
general federal sales tax rate was 11 percent, and from 1967
to present it has been 12 percent.

In a recent revision of the Canadian National Accounts
the value of provincial sales tax paid by commodity, and then
values of sales for the commodities were estimated for the
years 1947 to 1972.15 In order to find the value of provin-
cial sales tax paid on the corporate output the commodity
groups are aggregated into industry divisions and the effec-
tive rates of sales taxes on total sales are estimated. By
applying these rates to the domestically produced output of
the corporate sector the total value of sales taxes paid by
industry can be evaluated. The federal and provincial sales
taxes paid on corporate output are added together for each
industry and year. These sales taxes represent a tax both
on the gross value added of labour and the gross value added

of capital. Making the assumption that material inputs
‘enter into the production in fixed proportion to cutput then

the sales tax on output can be translated into a tax on the

gross value added of labour and capital. The value of sales
tax produced by the value added of capital is determined as

follows:
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(3) ¢ =

v —
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VL + VR + aDg

the value of sales tax attributed to capital
in corporate part of industry

total value of sales tax paid on output of
corporate part of industry

net value added of capital

economic depreciation expense of corporate
part of industry in current prices

total value added of labour

A measure of the amount of the accrued capital gains and
losses from changes in the value of the fixed capital stock
can be made by comparing movements in the price index for the

fixed capital

stock of the industry with those of the gross

national product deflator as follows:

i

(4) Gt_

where:

[

i
Py =

ni

aKopoa

1

_ et o i
- (p)(t_ th) ("th»])

the value of the capital gains or loss in the
ith industry during year t

the rate of change of the price index for the
capital stock of industry i in year t

the rate of change of the gross national product:
implicit price index in year t

the net stock of fixed capital in the corporate
sector of industry i in year t-1 in current
replacement prices of year t-1

1f all price indices do not move together during the
business cycle then there may be transitory gains or losses

ab.
o -

. for federal income tax purposes and, therefore,
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which are eliminated in another yphase of the cycle making

it difficult to split out the chenges in relative prices

from the adjustment of prices due to inflation. Taxes will
also cause relative prices to change. The domination of
capital gains from 1963 to 1965 can be attributed to the
increases in the federal sales tax on production machinery

to 4 per cent in January 1963, to B per cent in April of

1964 and then to 11 per cent in January of 1965. Similarly
capital losses were experienced from 1967 to 1969 as this tax
was lowered to 6 per cent in April 1967 and then decreased to
zero in 1968.

Particular characteristics associated with certain
sectors such as mining, mineral fuels, agriculture and resi-
dential housing will necessitate some modification of the
above methodology in order to meet the requirements of the
seven adjustments stated previously. A cursory description
of the modifications in the above methodolo?g for the analysi
of these industries will be presented here.

The mining and mineral fuel industries are somewhat
unique because a significant portion of the value of their
capital stocks is created by exploration and development
expenditures which may be expensed for tax purposes during
the period in which the exploration is conducted. Therefore,
the taxation statistics will record a very small value for
the stock of depletable assets which should equal the capital
ized value of the exploration and development expenditures.
To correct for this the historical exploration and developmer
expenditures were accumulated and depreciated to obtain the
current value of depletable assets. We also found that aftea
we adjusted the value of net depletable assets as recorded
in the financial statements of the corporations for inflatior
these two estimates of net depletable assets at current price
were guite close. The latter estimates for the depletable
assets of mining and mineral fuels were used.

The mineral fuels industry is almost entirely concerned
with the development and extraction of natural gas and crude
0il, which are heavily concentrated in the Province of
Alberta. This provincial government has very assiduously
extracted revenue from the 0il companies through a system of
production royalties and mineral right sales. These provin-
cial revenues are generally deductible from taxable income
involve a
transfer of income tax revenue from the Federal Government
to the provincial governments. A difficulty arises when we
try to distribute these provincial revenues between payments
made by the mineral fuels and petroleum refining industries
as most companies engage in both activities. Also, the data
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for revenues from the royalties and mineral rights are not
broken down by industry. Therefore, after analyzing each
industry separately before including the provincial revenues
we aggregate the capital stock and income data for refin-
—eries and mineral fuels and construct the private and social
rates of return for the combined sector.

Canadian agriculture has declined in relative size
throughout the period 1953 to 1970, even though the govern-
ment has continued to give it extensive assistance. At the
present time the agricultural sector is completely dominated
by the non-corporate form of organization with only two
por cent of the assets owned by corporations. In this study
we treat the entire agricultural sector as being non-

corporate .

Most of the information that 1s required to estimate
the rates of return in agriculture has been collected in
their current values by the various statistical agencies in
Canada. Current revenue, including income in kind and oper-
ating expenses, 1s available annually for the period 1953 to
1970. ‘“he 1ncome 1in kind 1ncludes the tood, construction
materials, and the imputed rental of houses that the agricul-
ture scctor produces for 1ts own use.] The values ot the
capital stock, which include land, buildings, livestock,
poultry, 1mplements and machinery, are estimated by a semi-
annual suivey supplenented by the census of agriculture
which is conducted every five years. All the capltal stock
data which are pu?éished are evaluated at current net
replacenent cost.

Two serious deficiencies in the available information
had to be corrected before the rates of return could be
estimated. An evaluation of the total amount of direct
subsidies given to agriculture did not exist and no valuation
had been made of the social opportunity cost of the non-wage
labour employed in agriculture. The latter creates a problem
because, after deducting all operating and paid labour costs
from the value of gross sales, the residual net income is
partially produced by the capital of the owners along with
the labour of the owners and non-wage family workers.

To solve this difficulty an upper and lower bound were
estimated for the imputed income of non-wage labour in agri-
culture. As the number of man years of paid labour per
year and total annual wages are known the annual income per
paid labourer can be determined. To obtain the upper bound
on the size of the imputed income to the non-wage labourers
it was assumed that they earned an annual income eqguivalent
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to that of the paid workers. As unpaid family workers,

which includes part-time help from family members, constitute
approximately 30 per cent of the total non-wage labour force,
this estimate represents an over-estimate of the value of
non-wage labour in agriculture. The low estimate for the
Yalue of non-wage labour in agriculture is constructed by
imputing the paid workers' wages to the employers and owners
of farms but a zero wage to the unpaid family workers. As
the supply price of unpaid family labour is almost certainly
greater than zero, this estimate of the value of non-wage
labour should represent a lower bound for the value of this
variable.

Support programs for agriculture have a long history of
popularity in Canada.. In all, there are currently nine
different legislative acts passed by the federal government
to give assistance to the agriculture sector. Each one of
these has been examined for the years 1965 to 1969 to deter-~
mine the form the subsidy takes and to evaluate its direct
financial benefit to the sector for each year.19 With the
total subsidy paid to agriculture each year we can estimate
both the private and social rates of return from capital for
the years 1965 to 1969.

To evaluate the private and social rates of return from
owner-—-occupied and rental housing we use the estimates of
gross imputed and gross paid rents made by the National
Accounts Division of Statistics Canada. We were able to
obta?n from this source an unpublished breakdown of the
bou51ng expenses (property taxes, repairs and maintenance
1nsur§nce), with which we could calculate the net income '
accruilng to the stock of residential housing. The current
valges of the stock of non-farm houses are obtained from
estimates made by Sta%istics Canada along with their annual
depre§iation expense. 0 To obtain a separate series
(required because of differential tax treatment) on the
,currgnt value of the stock of owner-occupied and rental
housing, we multiplied the current value of the total non-
farm housing stock by the ratio of gross imputed rents from
OWner—oc?upied-housing to the total rents (imputed plus paid)
from residential housing. This provides us with an estimate
of the current value of the owner-occupied housing stock.

i The personal income tax in Canada does not cover the
1ncomg accruing from the equity portion of owner-occupied
qWel}lpgs. Because this income is exempt there is an
implicit subsidy given to the purchase of housing services
thFough the ownership of a dwelling rather than by renting.
This subsidy is equal to the owner's marginal personal income
tgx rate times the amount of equity he has in his house

times tﬁe rate of return, in terms of housing services éhat
he receives from the value of the equity. 1In this studv we
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make the assumption that the 'typical' taxpayer is in the

25 per cent marginal tax bracket, and that the owner's
eguity is equal to 50 per cent of the value of the non-
rental housing stock. With these assumptions we obtain the
rate of the subsidy as a percentage of the value of the owne
occupied housing stock.

Because of the way we break down the total stock of
non-farm housing into rental and owner-occupied stocks, we
are assuming that the private rates of return in the two
categories are equalized. Nevertheless, the gross or social
rate of return from the rental housing stock will be larger
than the gross return from the owner-occupied stock by the
amount of the implicit subsidy created by exempting the ser-
vices of owner-occupied housing from taxable income.

The final point in the rethodology is concerned with the
extension of the analysis to the non-corporate part of indus-,
try sectors. After taking care of agriculture and residentia
housing very few other sectors are made up of a significant
proportion of non-corporate firms except in the cases of the
trade and service sectors. ‘

Although no revenue or tax data exist for the non-
corporate industrial sectors, the size of their capital
stocks and their rates of return can be estimated from the
corporate financial data and the existing estimates of the
total casital stock for each industrial sector. The propor-
tion of an industrial sector that is non-corporate can be
determined by comparing the values of the gross capital
stock at original cost dollars for the total industrial
sector, as estimated by Statistics Canada, with this same
variable for the corporate part of the sector as found in
the financial statistics for the corporations. The value of
the net capital stock of the total sector is then adjusted
to include the working capital in the sector by using the
assumption that the ratio of working capital to total fixed
assets is the same in the corporate and non-corporate seg-
ments of an industry.

After estimating the size of the non-corporate capital
stock, we are left with the problem of determining the correct
rates of return to attribute to this part of the capital
stock of each industry. Christensen, in his analysis of the
rates of return from capital for the United States, found that
the private rate of return in the non-corporate part of an
industry has been approximatel{ equal to the private rate of
return in the corporate part.2 Therefore, the social rate
of return from the non-corporate part of an industry would
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equal the social rate of return in the corporate sector
minus the rate of corporate income tax paid on all assets.
The private rate of return in the non-corporate sector is
then easily determined by deducting the remaining taxes
paid from the non-corporate social rate of return.

Estimates of Rates of Return and Taxation

By applying the methodology developed in the above
section, the adjustments are made to the accounting data.
The resulting information, which will be used to estimate
the rates of return and taxation, is presented in Tables 2
through 7 of the appendix. Table 2 contains the values for
the working capital and fixed assets of the sectors for the
years 1965 to 1969. The values for the capital stocks are
in net current replacement cost prices which reflect the
transformations made to the data by adjustments 1 and 2.

The incomes generated by the capital stocks, which
accrue to the private sector, are presented in Table 3.
These values reflect adjustments 3, 4, and 5, except that

they exclude taxes paid. Private income from the stock of
capital includes both the interest paid on debt and any
subsidies received by the industry.

Accrued capital gains and losses by sector are est imated
following the procedure of equation 4 (adjustment 7) and are

shown in Table 4. These values are also expressed in the
current prices of the year in which they accrus. Tables 5 to
7, respectively, contain the values of property taxes, income

taxes and sales taxes, paid by the income from capital.

From this information the private and gross or social
income as well as the various taxes can be expressed as
percentages of the stock of capital in a sector to derive
rates of return and taxation. Some of the more important of

these rates are presented in Table 1. The private rates of
return excluding and including capital gains and losses are
shown in columns 1 and 2 respectively. Excluding capital

gains and losses we find the private rates of return in the
manufacturing sector have averaged 6.4 per cent over the five
year period 1965 to 1969. This is to be compared with a
private rate of return in the non-manufacturing sector of

6.2 per cent and the weighted average of all activities of
5.8. The rather small range of values for the private rates
of return contrasts with the values of the social rates of
return that include all taxes (column 7), where the rate for
manufacturing is 15.1 per cent, for non-manufacturing 9.7
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226 The Discount Rate Issue

For an estimation of the social opportunity cost of
public funds or the social cost of private investment it is
the value of the taxes and subsidies (columns 3 to 5) and

the resulting social rates of return (column 7) that are of
primary interest.

For most governments, the capital market is the marginal

source of revenue when they are financing investment projects
and in periods of a budgetary surplus, funds are made avail-
able to the capital market either by slowing down the rate
of government borrowing or by diminishing the public debt.

In this context it is appropriate to evaluate the social
opportunity cost of public funds as the social value of these
resources if they were used in the private sectors of the
economy. When governments borrow they bid financing away
from the private sectors in different proportions depending
on the demand elasticities with respect to the cost of
borrowing in the individual investment and consumption
sectors. Following the method proposed by Harberger22 for
evaluating the social opportunity cost of a given amount of
government borrowing, we weight the social return from
investment and of the social rate of time preference for
consumption in each of the non-government sectors by the
proportion of the funds that was bid away from that sector.
For funds bid away from investment in the private sectors
the appropriate social returns to be weighted are those
presented in column 7 of Takle 1.

|
For Canada the supply ci resources can also be increased

through he borrowing of foreign savings; the social cost

of these funds is measured as the real rate of interest that
is paid on the securities sold abroad.

An accurate measure of the weights to give to each of ﬂ
the rates of return or time preferences in the private sectors
would require information on the reaction of each of the
private sectors to an increase in government borrowing.

Using a somewhat_less precise weighting scheme the author in
a previous study estimated the social opportunity cost of
government borrowing to be approximately 9.5 per cent for
Canada during the period 1965 to 1969. The weighting scheme
used to give this estimate implied that of any increase in
government borrowing 10 per cent was financed by capital
inflows from foreign countries, 16 per cent was financed by a
reduction of residential housing construction, 10 per cent

came at the cost of domestic consumption, and the remaining
64 per cent was financed by & reduction of investments in the
industrial sectors.

— s mome e —
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This has been but one example of the many applications
that can be conducted with the information provided by this
study. As was mentioned previously, any evaluation of the
equity and efficiency of the taxation of the income from
capital in Canada will require this information as will any
method of project evaluation which takes into consideration
the social opportunity cost of funds.
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FOOTNOTES

This paper is derived primarily from my dissertation
which was supported by the Canada Council and the Department
of Treasury, Economics and Intergovernmental Affairs, Govern-
ment of Ontario, Canada. I am especially indebted to Arnold
C. Harberger, Larry A. Sjaastad, Robert J. Gordon, and for
the research assistance of Terry Chaput and Joseph Martaus.

1. A. C. Harberger. "On Measuring the Social Oppor-
tunity Cost of Public Funds," The Discount Rate in Public
Investment Evaluation, Denver, Western Agricultural FEconomics
Research Council 1968.

2. M. S. Feldstein. "Net Social Benefit Calculation

and the Public Investment Decision," Oxford Economic Papers,
Vol. 16, March 1964, and M. S. Feldstein. "Choice of Tech-
nigque in the Public Sector: A Simplification," Economic

Journal, Vol. 20, December 1970.

3. S. A. Marglin. "The Opportunity Costs of Public
Investment," Quarterly Journal of Economics, Vol. 77,
May 1963.

4. Although the values for many of the variables can
be derived from a much longer period of time it is only from
1965 to 1969 that complete information is available. The
results, complete and incomplete, for the period 1953 to
1969 are presented in Glenn P. Jenkins, Analysis of Rates of
Return From Capital in Canada, unpublished Ph.D. dissertation,
University of Chicago, 1972.

5. Statistics Canada, Corporation and lLabour Unions
Return Division, Corporation Financial Statistics, 1965-1969.
Catalogue No. 61-207 and Corporation Taxation Statistics,
1965-1969, Catalogue No. 61-208.

6. Statistics Canada, Business Finance Division, Fixed
Capital Flows and Stocks, Manufacturing Canada 1926-1969,
Catalogue No. 13-523.

7. In general, price indices have been constructed for
the different categories of assets for each industry and
estimates made of their length of economic life. Also price
indices for industrial, agricultural and residential land were

constructed. For a more complete discussion of the methodology

used to construct price indices and length of lTife estimates
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see: Glenn P. Jenkins, op. cit. pg. 6 to 16; ‘T.'K. Rymes,
Fixed capital Flow and Stocks Methodology Statistics Canada

1967: Jones, Constance M., "Price Indexes for Non—Resid§ntia
and Engineering Construction,” Canadian Statistical Review,
January 1970, Volume 45, No. 1. gtatistics Canada Catalogue
No. 11-003. Murty, P. S. K., "Revised Price Indexeas of '
construction Expenditures for G. N. B. Deflation," Canadian
Statislical Review, November 1970, Volume 45, No. 1l
Statigzigémaanada Ccatalogue No. 11-003.

8. in the case of financial intermediaries where the
portfolio of financial assets is necessary to carry out its
economic function this adjustment does not apply. 1In this

study the rates of return for this industry are estimated
using two different assumptions about the composition of the
capital stock: (a) capital defined inclusive of financial

assets and (b) capital defined as the econmnmic value of the
equity.-
9, Arnold ¢. Harberger. "Ihe Measurmment of Waste,"

American Economic Review, May tana, pp. 58 76H.

10. Buildings and equipment in the capital ctock
estimates preparnrd by Statistics canada, RBnsiness Finance
Division refer to building construction, engincering construc
tion and machinery.

11. The direction of hias was evaluated theoretically
and some empirical testing was conducted by: Stanffer, T. R,
Measurement of Corporate Rates of Return, nynpublished Ph.D.

dissertation, Harvard University, 1971.

12. When the investment in specific training 1is not
capitalized then the measured capital stock of the {ndustry
will De smaller than its true economic valur. This will tenc
to bias the measured rate of return upward. However, the ne!
income of the firm will also be decreased as the investment
in this training each year is treated as a current expense al
not depreciated through time. For the calculation of rate o
return these two errors in measurement will tend to offset

each other.

13. For a more complete description of the derivation
of the economic life assumptions see: T. K. Rymes, op. cit.
pp. 87-103.

14. The Input-Output Division of Statistics Canada has
now constructed the federal sales tax margins by commndity
From 1061 tn 10967, However, oxcept for 1961, they have been
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15. These data were released to us by the National
Accounts Division, Statistics Canada for use in this study.
This information is not published.

16. For a more complete explanation of the methodology
as related to mining, mineral fuels, agriculture and residen-
tial housing see: G. P. Jenkins op. cit. pp. 47 to 67, also
Apprendices A, C, and D.

17. Statistics Canada, Farm Finance Section, Farm Net
Income, Catalogue No. 21-202.

18. Statistics Canada, Agriculture Division, Quarterly
Bulletin of Agricultural Statistics, Catalogue No. 21-003.

19. The agriculture labour force data, estimation of
non-wage labour income, and the estimation of the value of
subsidies given to agriculture are presented in Glenn P.
Jenkins op. cit., Appendix D.

20. Statistics Canada, Housing and Buidding Permits
Section, Canadian Housing Capital Stock, unpublished.

21. L. R. Christensen.
Does It Measure Up,"
1971, Vol. 61 No. 4.

"Entrepreneurial Income: How
American Economic Review, September

22. A. C. Harberger. "On Measuring the Social Opportu-
nity Cost of Public Funds," op. cit.

23. G. P. Jenkins. op. cit. pg. 99.
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