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PRECIS
Cet article propose un cadre théorigue pour évaluer les taux effectlfs des

" taxes-de vente fédérale et provinciales:sur ies articles destinés:a-la vente

aux consommateurs. |l tient compte de la taxe de vente prélevée sur les

-intrants d’entreprises et sur les biens. d'investissement utilisés dans le
s}

processus-de la fabrication et de la distribution. L'analyse révéle que
I'application de da taxe de vente fédérale entraine d'importantes
distorsions économiques. Cette conclusion s'applique également 3. tous
les autres impdts du systéme fiscal. canadien applicables aux denrées.

‘Une des:constatations les pius importantes est quele total combiné des

taxes de vente fédérale et provinciales sur les intrants d'entreprises -
représente un fardeau indirect pouvant constituer jusqu‘a 1,3 pour cent
du prix de vente des exportations A partir de données pour 1980.

ABSTRACT

This article develops a theoretlcal framework to measure the effectlve
federal and provincial sales tax rates for final demand commodities. It
takes into account the sales taxes levied on mtermedlate inputs and on

_capital goods used in the production and distribution process. The,

analysis-indicates that non-neutralities exist not. only in the federal sales.
tax but aiso in all other taxes: in the Canadian commaodity tax system.
One of the most significant findings {based on data for 1980) is that the

‘combined hidden federal and provincial sales tax content of exports may

be as much as 1 3 percent of thelr sales value.

INTRODUCTION

-Sales taxes in Canada consist of the federal manufacturers’ sales tax, pro-

vincial retail taxes, and a range of sales and excise levies on specific prod-
ucts or services. Although sales taxes are an important source of revenue to

*Messrs. Kuo and ‘McGirr are with the Department of Finance, government of Canada;
Mr. Poddar, on leave from the Department of Finance, is 2 consultant with Clarkson Gordon,
Toronto. This article is based -on ongoing research in the Sales and Excise Tax Division in the
Department of Finance: The views expressed herein are not necessarily those of the department
or the government of Canada. The authors are indebted to Nugent Miller and Anil Gupta for
their suggestions and assistance ig computer programming. Any errors in the a.mcle, however,
are solely the responsibility of the-authors. -
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the two levels of government, they are significantly non-neutral in their
application and cause major distortions i the economy.

The non-neutralities in. the* present federal sales.tax, (FST).arise from
several factors. First, since the FST is applied to the manufacturer’s sale
price of goods produced in Canada and to the duty-paid value of imported
goods,! wholesale and retail margins are excluded from the tax base. Since
trade margins vary from commodlty to commodity, the taxis not a uniform
percentage of the final consumer price of taxable commodities. The federal
government allows manufacturers to assign notional values to their prod-
ucts in order to adjust their tax liabilities for differences among the trade
channels through which goods flow,2 but in spite of this arrangement ‘sig-
nificant non-neutralities arise in: the: application of the tax to competing
manufacturers. Second, the government specifically exempts-some goods
from the tax. There are both-unconditionally exempt goods, .such as food
and clothing; and-goods that are exempt when acquired-by specific persons,
such as hospitals-and municipalities,- for use in specified activities.? Third,
the tax is biased .in favour of imports. The bias results from:the fact that
imports are. taxable on:their duty-paid: value, which does not include the
marketing: and: distribution:costs that the importers incur in: Canada. In
the case of domestic goods, the marketing dnd distribution costs incurred by
manufacturers-are generally included in the sale price of the goods.4 Fourth,

I'There are, however, goods that are taxed on the wholcsaler 3 pnce Examples include
cosmetics, gasoline, and automobiles. :

2The notional values are.defined:by Revenue Ca.nada to mclude both estabhshed pnce and
determined value. When:a manufacturer makes sales in representatwe quantities to indepen-
dent wholesalers and also sélls to retailers and perhaps to users, he may use the pnce at which
he sells to- wholesalers for calculating the tax on sales to fetaileis and users. This price is known
asan established pri¢e to wholesalers. Similarly, a mariufacturer may use an established- pnce
to retaflers if itds customary: for him to sell goods to retailers and’users only. Representative
quantities. are defined as quantities sold to two .or more customers-over .a preeeding twelve-
month period that amount to no less than 15 percent of the. rnanufacturer s total dollar volume
of domesti¢ sales of tHat specific good i tha period. Tf, however, 4 manufactirer does not s¢ll
to wholesalers (and therefore is unabléto establish his own wholesale value) but sells directly to
firms beyond this level in the distribution sequence ang if, in his industry, sales are made in
representative quantities to wholesalers, Revenue Canada may give him a determined whole-
sale vaiue for tax that he may use on his sales to retailers and users. In some industries there is
no representative wholesale situation, but if sales are made in representative quantities to
retailers, Revenue Canada apphes the same principle:to sales to users. and allows a determined
retail value. For details, see Revenue Canada, Custc)ms and Exmse, Memorandum ET-202,
“Values for Tax,"” December IH 1675.

“3Details can be found in the Excise Tax Act RSC 1970, ¢. E- 13 as amended.

4This has been pointed out in many papers. See, for example, Canada, Department of
Finance, Report of the Commodity Tax Review Group {Ottawa: the department, 1977}, and
Draft Amendments to the Excise Tax Act: Proposed Legislation To Shift the Federal Sales Tax
to ‘the Wholesale Level {Ottawa:- The department, April.1982). See-aiso Malcolm Gillis,
““Federal Sales Taxation: A Survey of Six Decades of Experience, Critiques, and Reform Pro-
posals” (Yanuary-February 1985) 33 Canadian Tax Journal 68-98. The extent of the disparity
in favour of l.mportcd goods was estimated to be.approximately one-third of the domestic
effectwe FST tatein 1984, This estimate was computed from a very comprehensive FST survey
undertaken by Woods Gordon and commissioned by the Department of Fmance ’

Vol. 36, No. 3/Vol. 36,.n°3




NON-NEUTRALITIES OF SALES AND EXCISE TAXES 657

the FST applies to a range of intermediate inputs and capital goods iised in-
the production and distribution of goods and services. The consequent tax
pyramiding or.cascading compounds the bias in favour of imports, since
foreign manufacturers do not face the same amount of hidden costs on
business inputs. What is more important, this hidden tax significantly in-
creases the cost of exports from Canada and hence weakens the competitive
position of Canadian firms in international markets. Finally, non-
neutralities also arise from the application of the tax at multlple statutory
rates rather than at.a single rate.5 : :

Provincial sales taxes (PSTs) are imposed atthe retail level at rates that
vary from province to province. Although PSTs are free from many of the
distortions that arise under the F$T, they are far from neutral in their appli-
cation. The provinces exempt a range of consumer goods and services from
sales tax and apply the tax to many intermediate inputs and: capital goods.

Finally, sales and excise levies on specific goods and services are non-
neutral by virtue of their very design; that is, their narrow application.

Although the distortions associated with sales taxes are generally well
recognized, little is known about their magnitude. There are no statistical
data available that allow one to quantify readily the variation in the federal
and provincial sales tax burden across industries or commodities. As well,
no attempt has yet been made to determine the magnitude of tax cascading
(through'the application of tax to business 1nputs as' well as to sales) and
how it affects final effective sales tax rates on a given product,

This article attempts to filt the gap in 1nf0rrnat10n about the 1mpact of
federal and provincial sales taxes. It develops a methodology that enables us
to. quanufy effective federal and provincial sales tax rates, which reflect

. sales tax chstortlons in.the economy of the type noted above. Effective tax
rates are defined as the ratio of direct and hidden (or 1nd1rect) sales taxes
paid on a given commodity to the final consumer expenditures on that com-
modity, exclusive of the taxes. If one assumes that taxes at the intermediate
level are wholly shifted forward to consumers in the form of higher prices,
then these rates measure the actual tax burden on final consumers for var-
ious commodities. An analogous measure for exports and inventories shows
the magnitude of the indirect sales tax content that would be absent under a
neutral system.

The next section describes the metho_dblogy used. to estimate effective
sales tax rates by commodities. The third section presents the empirical
resilts for the various commodlty taxes The fmal section offers some
summary remarks.

5The following rates have applied since January 1, 1988: an 8 pércent rate for construction
materials, a 10 percent rate for cabley television, and telecommunication services, an 18 percent
rate for tobacco and alcoholic beverages, and a 12 percent rate for all other taxable goods.
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METHODOLOGY -

We use the Canadian mput-output model o derive effective sales tax rates.
The calculation of effective rates depends to a great extent upon the
assumptions made about how supply and demand elasticities and other
market factors cause the taxes to shift forward and backward.s The calcula-
tion becomes extremely complex, however, if one tries to take into account
the supply and demand elasticities of each commodity. In any case, no reli-
able. data are available for price elasticities for a broad range of com-
modities. For simplicity’s sake, therefore, this article adopts the assumption
generally used in partial equilibrium incidence analysis of sales taxes that all
such taxes are fully shifted forward to consumers.?

The analysis derives the final consumption expenditures used to calculate
the effective tax rates. from the input-output model. To be specific,. final
expenditures include (1} personal expenditures on goods and services, and
@) expend:tures made by governments and non-profit organizations on
goods, services, machinery and equipment, and construction. The sum of
these amounts provides the tax base fora comprehenswe consumption tax.

Flgure 1 111ustrates our approach to the calculatlon of effective. sales tax
rates by showmg the composition of the price of a typical commod1ty pur-
chased by final consumers. The price mcludes the. producer §.price; .the
trade and transportation margins, .and the various excise and sales taxes
applicable to the finished product. The producer’s pnce for a domesncally
produced commodlty equals the sum of payments to pnmary factors, inter-
mediate inputs (gross of all taxes), and government services, less any gov-
ernment subsidies provided to producers For 1mports, the producer’s price
is defined as the' duty-paid price. Paymients to primary factors can be dis-
aggregated into wages (gross of payrolt taxes), capital costs (gross of capital
taxes), and excise and sales taxes paid on capltal goods used in current
productlon.

6A detailed discussion can bé found in John Whalley, “Regression or Progression: The
Taxing Question of Incidence Ana.lysxs” (November i984), 17 Canadian Journal of -Economics
654-82.

- 7See, for exa.mple, Joseph A. Pechman and Benjamin A. Okner, . Who Bear.s' fhe Tax
Burdens? (Washington: The Brookings Institution, 1974); W, Irwin Gillespie, ‘‘On the Redis-
tribution of Income in Canada’ (Fuly-August 1976), 24 Canadian Tax Journal 417-50; and
Edgar K. Browning, ““The Burden of Taxation’’ (August 1978) 86 Journal of Political Econ-
omy 649-71. This assumption is usually justified on the ground that Canada is a small, open
economy, in which the pre-tax prices of most goods are. set by the world markets. Conse-
quently, a uniform tax on both domestic and imported goods would be fully shifted on to.the
final consumers. The Canadian federal sales tax, however, does not apply uniformly to
imports and domestic goods, and it could be argued that any differential tax on domestic goods
{over and above the tax-applicable to competing imports) is being absorbed by the producers.
Data limitations do not permit proper consideration of these factors in our analysis. In any
case, it is not likely that the use of alternate assumptions would in any way change this article’s
main conclusions about the variation in effective tax rates across commodities.

81t should be pointed out that the trade and transportation margins embodied in the price
-of a commodity also inclpde indirect FST payments arising from intermediate inputs and
capital purchases.
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The eifective sales tax rate for each commodity (#) is defined as the ratio
of direct (7;) and hidden or indirect (T,,} taxes on the commodity to the
final consumer price of the commodity (or; equivalently, the final consumer
expenditure) net of all sales taxes (E;).® That is,

T+ Ty_ Tat+t TH+Th ®

E, E; :
where T is the direct tax levied on the /th commodity purchased by final
consumers and 7},, is the tax imposed on current material and other non-
capital inputs (772 and on capital inputs (such as machmery and equipment
and buildings) consumed by the business sector in the current production
process (T'}). It is important to note that we.do not include in indirect taxes
the full amount of taxes paid on purchases of capital goods in a given vyear,
but rather only the amount paid on the portion of capital purchases in the
current and previous years that depreciates durmg the year. For the pur-
poses of these effective tax rate calculations, in other words, the taxes paid
on capital goods are amortized over the life of the goods.

[ =

i

Exports and additions to inventories are generally exempt from direct
sales taxes (with the notable exception of the federal sales and excise taxes
that apply to additions to wholesalers’ and retailers’ inventories). They are,’
however, subject to indirect taxes attributable to intermediate inputs and
capital goods used in their production and distribution.

. Indirect taxes on inputs include not only the taxes on inputs used in the
production of final domestic demand, exports, and additions to inventory,
but also the taxes on inputs used in the production of inputs themselves, We
used input-output tables to estimate the indirect sales taxes associated with
the current inputs and cap1ta1 investment at all stages of production. The
methodology we followed in order to capture these mtermed1ate effects is
“discussed in an appendix to thls article.

EMPIRICAL ESTIMATION

 We obtained all of the data used to estimate the effective saies tax and other
commodity tax rates from the 1980 input-output tables produced by
Statistics Canada.l®

Federal Sales Tax

In 1980, the federal sales tax was imposed at three statutory rates: a 12 per-
cent rate on alcoholic beverages and tobacco, a 5 percent rate on construc-
tion materials, and a 9 percent standard rate on all other taxablé goods. In -
aggregate, the FST directly imposed on final consumer expenditures
accounted for slightly over 51 percent of the total FST revenues collected.

9This value can also be measured by summing the producer’s prices, federal excise levies
(other than general sales taxes), retail, wholesale, transportation, storage, pipeline, and gas
margins, petroleum levies, air transport taxes, and oil export charges.

105tatistics Canada, The Anput-Ouiput Structure of the Canadian Economy, catalogue no.
15-201E. . .
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NON-NEUTRALITIES OF SALES AND EXCISE TAXES 661

The remaining revenues came from: indirect sales taxes levied on inter-
mediate inputs (36:percent) and on machmery and’equlpment purchased by
the business sector (13 percent).

The input-output tables show that most of the FST paid on interme'di'ate
inputs was collected from a select group of industries. The construction,
travel, advertising, and office supplies industries accounted for three-
quarters of the total FST collected on intermediate inputs. This statistic may
be misleading, however, since the travel, advertising, and office supplies
indusiries are “*durnmy industries’’ in the input-ouiput iables. For example,
Statistics Canada has created the office supplies industry to account for the
purchases of all office sapplies by all industries, since it is difficult o appor-
tion precisely to each industry-the share of office supplies that it purchases.
Thus the sales tax shown for a dummy industry is-actually mcurred by all of
the industries that use the output of that industry. :

Table 1 summarizes the effective FST rates for 1980, by commodxty, for
final domestic consumption, exports, and additions te inventories.!! As
might be expected, the direct effective FST rates are zero for all services and
for exempt commodities such-as food and clothing (see column 1 of table 1),

"For: taxable goods, the direct effective tax rates are positive, but non-
uniform across -commedities; Alcoholic beverages and tobacco have the
highest direct effective tax rates (9.2 percent and 6.9 percent, respectively).
This is not surprising, given that they are taxed at the highest statutory
rate—12 percent in 1980. The effective tax rates are lower:than the statutory
rate because trade margins, including the profits of provincial liquor autho-
rities, are exempt from the tax base. The vast majority of the remaining tax-
able goods have direct effective tax rates in the range of 3.0 percent ip 6.5
percent. The fact. that the range of rates is so.wide is attributable to a:num-
ber of factors, including differences in. tax-exempt wholesale and retail
markups across commodities, discounts allowed in computing tax payable,
and the existence of condmonal and unconditional sales tax exemptions,

Column 2 of table 1 1nd1cates that most- commodities have an:indirect
FS_T content, which in 1980 was on average 0.75 percent of total consumer
expenditures. The indirect FST rate is highest, .at about 2.1 percent,. for
residential and non-residential construction. The high rate in this case is ex-
plained by.the fact that almost all construction materials are subject to sales-
tax, Other commodities that have a high indirect sales tax content are trans-
portation and storage services and communication services; the indirect rate
for both commodltles is. apprommately 1.3 percent.. .

Although exports are exempt from: the FST, business inputs used in their
productlon and distribution do attract tax. This indirect tax on Canadian
exports is approxmlately 0.69 percent of export revenues, net of the indirect
tax content. Assuming that Canada does not have any control over the

H'The effective tax rates were originally calculated to the medium-sized M-level of com-
modity aggregation (100 commodities and 43 industries} but compressed to the small-level
aggregation for the purposes of this fresentation. Those interested in the M-level dlsaggrega-
tion data can obtain it from the authors.
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world market prices of tradeable goods, much of the burden of-indirect
sales taxes is berne by Canadian producers. The indirect tax on exports
represents a substantial fraction of their real profit margin, which was
estimated to be 3.5 percent of sales over the period 1965-1981 (calculated on
an mﬂation-adjusted basis). 2

As column 4 of table 1 shows, the indirect - FST rates for several com-
modity categories of exports are significantly higher than the average rate. |
The highest-indirect FST rate, 2.6 percent, applies to transportation and
storage: services. - The high rate in this case was prediciable, .given that
business inputs such-as office supplies, motor fuels, transportation repair
parts and supplies, and warehouse construction materials are subject to.the
FST. Communication services such as telephone and telegraph, television
broadcasting, and. postal-services rank second with a rate of about 1.3 per-
cent, They are closely followed by other non-metallic mineral products, for
Wthh the rate is 1.2 percent.

The last column of table 1 presents the indirect FST. embodled in addi-
tions-to inventories. In total, inventories in the Canadian economy carry an
indirect FST of 0.48 percent. As in the case of exports, this tax burden varies
from commodity to commodity. The tax embodied in additions: to inven=-
tories will be passed-on to final users, but only.in future years as-goods are
removed from the inventory. This tax is not alocated-to other final-demand
categories in the current :year, consistent with our treatment of taxes: on'
other undepreciated capltal goods, '- :

Provmcnal Sales Taxes o S

The following analysis includes provmc:al tobacco ‘taxes and local amuse-
ment taxes with: pmwnmal rétail sales taxes. Data limitations imposed by
the structure of the 1nput-output tables ‘made - separatlon of the taxes
impracticable. - : .

Like the EST, prov1nc1al sales taxes are levied ona range of mtermedlate
commodity inputs and capital goeds. Although the impact of these taxes.on
business inputs may not be as substantial ds-the impact of the FST; it is still
significant. In 1980, taxes on business inputs accounted for- almost 37 per-
cent of ‘PST ¢ollections:. Of the PST paid on inférmediate ihpuits; the ‘con-
struction industry accounteéd for' nearly 45° percent; the “‘dummy’” in-
dustries—office supplies; travel, and advertising--accounted for an addi-
tional 45: percent. The PST levied oni capital goods was concentrated in the
commercial services industry (32 pércent), the communications industry (14
percent), .and the electrical power industry (12. percent). :

~'We used the samie “analytical frainework to calculate effective- PST rates
as we used to estinate effective FST rates. Table 2 summarizes the effective
PST rates for 1980 by commodity. Cigarettes and other tobacco products

. lZThese estimates were &enved usmg the SOCRAT data base of the Tax Pohcy aud Legtsla-
tion Branch of the Department of Finance. . B -
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hiave the highest direct effective tax rate, 32.4 percent. The high rate was to
be expected, given that tobacco products are ohe of thé major révénue
sources for- provincial governments. Alcoliolic beverages follow tobacco
products with an effective tax rate of approximately 12 percent (not inchid-
ing provincial markups on alcohol sales) Some provinces tax aleoholic
beverages at rates higher than the standard PST rate. The effective rates for
the remaining taxable goods range from 3 percent to 7 percent. Certam ser-
vices are also subject to provincial sales taxes, with effective tax rates that
range. from 3.9 percent for communication services to 1.9 percen_t for
persondl and other miscellaneous servmes B :

"The wezghted average indirect PST rate on fmal domest1c consumptron is
about 0.75 percent, approximately the same as the indirect FST rate. Con-
struction commodities have the highest indirect PST rate, 2.5 percent. For
communication services and other utilities, the indirect PST rate is alimost 1
percent.

Although exports are exempt from direct provmcial taxatlon they are
subject to provincial sales taxes indirectly. The weighted average of the indi-
rect provmcrai tax rates is ‘approximately 0.6 percent of export sales. As
table 2 shows, export commodities with a high indirect PST rate include
transportatlon and storage services at 1.9 percent and commumcatlons and
other utlhtres at approxlmately 1 perccnt

"The last column of table 2 d1splays the 1nd1rect PST content for addltrons
to inventories. On average,_mvent_ones carry an indirect PST of 0.4 percent.

Total Canadian Commodlty Taxes . R Co

Several commodities are subject not only to both FST and PST but also to
federal excise duties or excise taxes.”* Most of these taxes are imposed on
goods purchased by final consumers;. the notable exception.is the federal
excise tax imposed on motor fuels, whrch are purchased by both consumers
and businesses. ’

Provincial governments too 1mpose addltronal taxes on spec1f1c goods
and services. Important examples are gasoline taxes (commonly called road
taxes) and. hquor gallonage taxes. In addition, the provinces receive srgmfl-
cant revenues in.the form of proflts earned by their liquor commissions.
These proﬂts can be viewed asa form of tax:.1s : :

13At a further level of disaggregation, the effective sales tax rates are 5 percent for tele-
phone and telegraph, 3 percent for eleciric power, 6 percent for amusement and recreation
services, and 5 percent for accommodation and food services.

14An excise duty is imposed on spirits, beer, cigars, and cigarettes and manufactured
tobacco. An excise tax is levied or cigars, cigarettes and manufactured fobacco, wine, gaso]me,
automotive air conditioners, Jewellery, clocks, and watches, among other goods.

I51n 1980, provincial gasollne taxes, quuor ga.llonage taxes, and proﬁts of the liquor com-
missions amounted 10$3.3 b)lhon THis amount. is equal to abcut 47 percent of ptovincial retall
" sales tax revenues.’
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The methodology used earlier can be applied to the Canadian commodity
tax’ system as a whole, ! an exercise that yields the total effective tax rates
presented in table 3. If it is assumed, as before, that all comrnodlty taxes are
fully shifted forward to consumers, then tobacco products and alcohohc
beverages have direct effective tax rates of more than 100 percent They are
followed by petroleum and coal products, for which the rate is 24 percent,
In 1980, the direct effectwe tax rate for the economy as a whole was slightly
more than 6 percent.

- The average indirect tax rate- for the final domestic consumntlon of
goods and services was about 2.3 percent in 1980.- Although residential con-
struction and non-residential construction are not taxed directly, they bear
the highest indirect tax rate--5.5 percent. The high rate is attributable to the
fact that construction materials are subject to both. federal and provmma.!
sales taxes, . ,

CONCLUDING REMARKS

In this article, we have developed a theoretical framework for measunng
effective consumption tax rates for final demand commodities. Our analysis
has taken into account the taxes attributable to mtexmedlate mputs and cap-
ital goods used in the productlon process. The results indicate that the
Canadian commodlty tax system is not netral. ‘Non-neutralities exist not
only in the federal sales tax system but also in the provmmal sales fax
systems .

Since tlie federal sales tax is levied on interrhediate inputs and capital
goods, even goods and services that are exempt from the tax face a positive
.effective tax rate. One of our most significant findings is that the hidden
indirect FST embodied in the value of final consumption and exported
goods is not only positive but relatively large—that is, about 0.7 percent of
the total value of sales exclusive of dlrect and h:dden FST. ‘

When the analysis is extended to include the PST and other federal and
provincial commodity taxes, the results indicate that there is a further sig-
nificant indirect tax component embodied in the prices of ‘both final con-
sumer- goods and exports. In 1980, ‘the combined indirect’tax content of
exports under the existing federal and provincial sales tax systems was 1.3
percent of export reveniies net of taxes. These indirect taxes would be elim-
inated if the current commodity tax systém were replaced with a compre-
hensive value-added tax or a neutral retail sales tax.

16 There are other taxes that could be regarded as commodity taxes but that, for various rea-.
sons, we have not included in our analysis. For example, customs duties -on imports are not
included in the analysis because the assumption of full forward shifting may not be appropriate
in their case, gtven thiat thgy do not apply to domestic production. Property taxes are excluded_
because it is more common to regard them as a tax on capital than as a commodity tax.
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Table 1. Effective Federal Sales Tax Rates by Commodities; 1980

i
Consumer goods

. Inven-
Commeodities . . - ¢ : s Direct Indirect Total Exports toriés
percentages
Grains. ... ..ot — — —_ 0.79 0.82
Other agrlcultural products........ P S — 0.70 0.70 0.82 0.81 -
Forestry produets ............... N — 0.88 0.88 0.96 - 0.94
Fishing and trapping products . ......... — 0.81 -0:81 0.91 0.56
Metallic ores and concentrates. .. ....... — - - 0.69 - 037 -
Mineralfuels ........................ — 0.52 0.52 073 - 0.50
Non-metallic minerals. ............. e — 0.49 0.49 0.70 (.62
Meat, fish, and dairy products. ... . I — 0.72 072 - 076 0.68 -
Fruit, vegetables, feed, mlscellaneous . i :
foodproducts . ......oovnvnenot.... 0,01 0.66 0.67 0.76 0.67
Softdrnks ............co . s, — 0.75 0.75 0.75 - 05%
Alcoholic beverages .................. 9.16 0.50 9.66 0.72 0.57 .
Tobacco and tobacco products ... .. .. 6.94 0.47 - 7.41 0.76 0.68
Rubber, leather, plastic R :
fabricated products ................. 2.36 0.51 2.88 L0640 053
Textileproducts......oovvivninnrnnnn. 4.94 0.48 5.43 052 ° 038
Knitted products and clothing .. ........ — 0.49 . 049 . 0.37 -0.27
Lumber, sawmill, other wood ‘ o o o
Products ........coiiviiieniiiinn.. 2.47 0.70 3.17 0.83 0.72
Furniture and fixtures. ............. ... 614 0.49 6.63 - 0.47 0.44
Paper and paper products ............ 5:27 0.63 590 076 0.69:
Printing and publishing ......... P 0.21 0.45 0.66 - . 0.56 044
Primary metal products . .............. 0.44 0.29 0.73.- . 0.66 0.43
Metal fabricated products . ............ 4.97 0.38 5.35 - 0.51 0.40
Machinery and equipment ............. 3.31 .26 3.57 ¢ ~0.51 . 0.24- :
Autos, trucks, and other : . : :
transportation equipment .. .....,. w.. 616 0.26 6.42 - 0.50: 0,22
Electrical and communication products ..  5.28 0.41 569 0.52 ‘0,38
Non-metallic minerdl products ......... 3.53 0.65 4,18 1.20 0.82
Petroleum and coal products . .......... 4.60 0.56 5.16 0.66 - Q.55
Chemicals, chemical produéts . ......... 3.27 0.70 3.97 0.80" 0.65
Miscellaneous manufactured products ... 3.90 0.41 4.31 . - 0.54- 0.27
Residential construction............... — 2.11 211 - —
Non-residential construction . .....i.... — 2.11 2.1 — -
Repair construction. . ............ N — 2.11 2.11 —_ -
Transportation-and SLOTAage .. ..uvie. e — 1.28 1.28 2.56 —
Communication services............... 0.26 1.29 1.55 1.32 -
Other utilities .........«......... el e 0.72 0.72 0.76 - —
Imputed rent on owner- :
occupied development ... .. .......... - 0.31 0.31 - —
Other financial services, insurance, B :
realestate fees. o, ... oiiinan ... — 0.55 0.55 0.56 —
Businessservices .............. .00 e = 0.74 0.74 0.90 =
Personal and other :
miscellaneous services w........... ... — 0.80 .80 -0.57 —
Total....... b imee e, 1.36 0.75 2.1 0.69 0.48
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Table 2 Effective Provincial Sales Tax Rates by Commodities, 1980

i
Consumer goods

. . Inven-
Commodities Direct Indirect Total Exports = tories
percentages
Orains. . ....cveerinninir e - — - 0.45 0.48
Other agricultural products ............ 0.09 0.47 (.56 0.49 0.47
Forestryproducts .................... 0.32 0.86 1.18 0.88 0.92
Fishing and trapping products.......... — 0.55 0.55 0.55 0.19
Metallic ores and concentrates. . ........ — — BRI 1 X .37
Mineralfuels ........................ 1.18 0.46 164 071 "~ 0.53
Non-metallic minerals. ................ 0.28 0.48 0.76 - 0.56 0.64
Meat, fish, and dairy products.......... — 0.58 0.58 0.58 0.52
Fruit, vegetables, feed, miscellaneous .
food products . ............ceen.... 0.71 0.53 124 0.56- 051
Softdrinks .. .....covveii .., 471 (.60 5.31 0.56 0.53
Alcoholicbeverages .................. 12.04 0.41 12.44 0.52 0.41
Tobacco and tobacco products [........ 32.38 0.40 3278 061 0.56
Rubber, leather, plastic C
fabricated products ................. 4.46 0.46 4.92 0.55 - 0.45
Textileproducts................ e 5.67 0.43 6.10 0.45 032
Knitted products and clothing .......... 2.98 0.44 3.42 0.34 0.27
Lumber, sawmill, other wood -
products ......... .. el 5.94 0.68 6.62 . 0.75 0.73
Furniture and fixtures. .... e R 4.79 0.47 5.26 0.47 0.44
Paper and paper products ............. 4.80 0.60 540 . 0.69 0.66 -
Printing and publishing ............... 0.48 0.44 0.92 0.52 0.43
Primary metal products ............... 4.36 0.28 4.64 0.61 0.38
Metal fabricated products ............. 5.13 0.35 5.48 0.47 0.39
Machinery and equipment ............. 2.9 0.24 3.15 0.46 0.22
Autos, trucks, and other - :
transportation equipment ..........., 6.20 0.21 . 6.41 0.40 0.18 ©
Electrical and communication products .. 5.89 0.37 6.26 0.48° 0.36-
Non-metallic mineral products ......... 6.26 0.48 6.74 . 0.69 0.50
Petroleum and coal products........... 0.45 0.55 1.00 - 0.62 : 0.57
Chemicals, cheémical products ........., 3.70 0.61 4.31 0.66 0.53 -
Miscellancous hanufactured products...  5.93 0.36 6.29 0.50.. 0.24
Residential constraction............... — 2.46 2.46 — —
Non-residential construction ........... — 2.46 2.46 — —_
Repair construction................... —_ 2.46 2.46 — —
Transportation and storage ............ — 0.79 0.79 1.94 —
Communication services............... 3.88 .0.98 4.86 1.00 —
Other utilities . ............oc...unutn. 2.17 0.99 3.i6 1.06 —
Imputed rent on owner- :
occupied development ............... —_ 0.36 .36 — —_
Other financial services, insurance,
realestatefees..........ooovuenl.a.. — 0.66 0.66 0.68 —
Business-Services .. ........vininnn... — 0.68 0.68 0.82 —
Personal and other
miscellaneous services . ........... e 192 0.73 2.65 0.52 —
2:32 0.75 3.07 0.60 0.42
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Table 3 Effective Total Canadian Commodity Tax Rates by Commodltles, 1980

1
Consumer goods

: : Do Inven-
Commodities Direct Indirect Total Exports . tories .
percentages
Grains ... .c..vonen it tin it _ T — 2.18 2.24
Other agricultural products............. 0609 204 2.13 2.34 2.20
Forestry products .................... 0.32 2.97 3.29 3.10 3.18
Fishing and trapping products. .. ... L. — 2.37 2.37 2.61 0.75
Mietafiic ores and concentrates.......... o~ — 1.91 0.91
Mineral fuels ..........ocveiiiiaa . 1.19 1.65 2.84  12.84 1.3%
Non-metallic minerals. . ............... 0.28 1.45 1.73 1.78 1.81
Meat, fish, and dairy products. .. ....... — 2.10 2.10 “2.16 1.92
Fruit, vegetables, feed, rmscellaneous ’ :
foodproducts . ....iooviviivain. ... 0.73 1.94 2.67 2.13 1.85
Softdrinks . ........c. i e, . 4.79 2.19 6.98 2.10 2:15
Alcoholic beverages .....ooovvnnin... 105.34 1.31 107.15 1.98 1.48.
Tobaéco and tobacco pruducts ......... 118.10 2.14 120.24 2.10 1.89
Rubber, leather; plastic : o : S
fabricated products ................. 6.89 1.49 838 12 1.38
Textiléproducts. ... ...ovvvvnvnnnnn. .. 1071 1.3% 12,10 136 0.96
Knitted products and clothmg ........... 3.0 142 - 443 0.97 0.75
Lumber, sawmill, other wood : o ’ S
PrOAUCES . .vvunrrnnninansinennnnn 8.53 2.15 10.68 2.4 . 2.20
Furniture and fixtures............. 2., 1103 1.45 12.48 - 1.33 1.25
Paperand paperproducts .:.....5...%. 10.21 1.94 12.15 2.24 2.08
Printing and'publishing ............... 0.70. 1.28 1.98 1.50 '1.20
Primary metal products ............... 4.83 0.83 566 184  1.08
Meial fabricated products ....... 0 .... 10.18 1.10 11.28 1.38 1,107
Machinery-and equipment ............. 6.26. 0.76. -7.02 1.35 . 0.58 "
Autos, trucks, and other . _
transportation equipment ............ 12.66 0.70 13.36  1.23 0.51
Electrical and communication products .. 1125~ 1.207 1245 135 0.95
Nofi-metallic mineral products .. ... ... 9,91 1.72 11.63 2.66 1.77
Petrolenm and coal products............. 24.01 7.34 31.35 - 7 1312 8.92
Chemicals, chemical products . .......... 7.0% 2.17 ©9.26 2.53 2.01
MlScellaneous manufactured products...  10.84 1.21. 12,05 - 1.51 0.62
Residential construction . .. ............ - 5.47 5.47° — —
Non-residential construction .. ......... — 5.47 5.47 — —
Repair construction. .................. 5.47 547 — —
Transportation and storage ............ 1.26  4.64 590 11.03 —
Communication services. .........:.... 4.21 27 6.92 2.1 —_—
Other utilities. ... ... R S e 2.19 2.32. 4.52 2.48 . —
Imputed rent on owner- )
occupied development .. ............. — 0.78 0.78 = -
Other financial services, insurance, : 3 N
realestate fees. .. .vvervenrnvnnanas, — 1.57 1.57 1.61 —
Businessservices ..... ..o —_— 1.85 1.85 2.26. —
Personal and other. ] S
miscellaneous services .......vv.e. ... 2.47 2.06 4.53 1.52 —
Total e vooooinene i e, 6.12 2.31 843 . 330 -.1.59
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APPENDIX -

This appendix describes the methodology‘ used to estimate hidden or in-
direct taxes embodied in the value of final consumption, exports, and
additions to inventories. The initial steps in the calculation include the
foliowing.

First, the total consumer expenditures are allocated between supply from
curfent domestic production and supply from other sources such as
imports, governments, and inventories (referred to as leakages in the input-

output systemy).

Second, the tax on supply from current domestic productmn is broken
down into direct and hidden tax (7 and T}). The direct tax is simply the tax
applicable on the sale of final consumer products. The hidden tax has two
components, One is the tax on material and other non-capital input supplies
from both current domestic preduction and other sources (7%). The other
comprises both the direct taxes on capital goods and the indirect taxes
applied to material and other non-capital inputs required for the production
of these capital goods (T}). :

‘Third, the tax on supply from imports is estimated by taking the direct
tax on imports, which is simply the tax paid on acquisition of final
consumer goods.

Since the calculation of the direct tax is relatively stralghtforward the
remainder of this appendix describes the calculation of the 1nd1rect taxes.

Indirect Sales Taxes Paid on Intermediate Inputs
The sales tax is paid on the purchase of a ranige of intermediate inputs elther
acquired domestically or imported. These inputs include not -only direct
inputs purchased by a given industry, but also indirect inputs purchased by
other industries for the production of direct inputs. Given the methedology
empleyed by Statistics Canada,!” the domestic industry requirements for the
production of one dollar’s worth of each commodity: demanded by final

consumers can be estimated by the following equation: _

= -DJ ~j ~& —BB1-D, (AL

where X is a vector of production required to satisfy one dollar’s worth of
consumer demand for each commodity; B is a matrix of m-commodity by

n-industry input coefficients, which- measure the direct intermediate (non-
capital) inputs of each of m commodities required for one dollar’s worth of
output for each of » industries; D is an n-industry by m- -commodity domes-
tic market share matrix, its elements being the coefficients that measure the
share of each industry in the production of each commodity; j is a diagonal
m-commodity matrix of import coefficients, which are calculated as the
ratios of imports to total use of each commodity; & is a diagonal
~ m-commodity matrix of government production coefficients, which are cal-

culated as the ratios of government production to the total use of each com-
modity; ,6 is a diagonal m-commodity matrix of inventory withdrawal

17Statistics Canada, The Input-Output Structure of the Canadian Economy, 1971-80,
catzlogue no. 15-201E, chapter 4.
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coefficients, which are calculated as the ratios of inventory w1thdrawal to
the total use of each commodrty, and Fisa dlagonal unity mratrix.

The term I —p—a&—Pin equatlon Al accounts for mtermedrate input
requirements that are met by current domestic productlon To produce out-
put domestically, each production process requires a proportional increase
in inputs from imports, supplies by government, and withdrawals from in-
ventory. These requirements (¥) for the production of one dollar’s worth of
each eommod1ty demanded by final consumers can be calculated as follows

Y = (]L+(X+,G)BX o - : (A2)-

- Let § stand for an n-mdustry vector of mput sales tax coefﬁmenfs that
measure the ratios of the sales tax paid-on direct intermediate inputs:te the
output- of each industry.. Given that the sales-tax applies to intermediate
inputs regardless of the source of supply, the vector of indirect sales-taxes
(1) embodied in a dollar’s worth of output of . each commodlty can be
estimated as .. w e R

t=6X+Y. LAY
Indirect sales taxes paid-on the ﬁnal demand by COnSumers (T’") can then be
calculated as follows: S

Tr =i —p-a-pE, o (AY
where f is the same as ¢ in equation A3 but is expressed in'a d1agona1
m-commodity matrix, E is a m- commodlty vector of final demand by con-

sumers, and {I" -—,u —a —@E is-the domestlc demand vector net of aH
leakages

‘The indirect 'sales tax’ component embodled in exports and addltrons to
inventories can be calculated i in the same fashron

'Indlrect Sales. Taxes Paid on Capital Goods

The productlon of commodity. outputs for fmal consumptlon requlres not
only intermediate inputs but also capital goods. These capital goods include
machinery and equipment and. buildings. As was discussed earlier, sales
taxes. paid directly on:the purchase of capital goods used in current pro-
duction and sales taxes attributable to intermediate inputs required for
productlon .of these capital goods.can be regarded as indirect sales taxes
embodied in. the commodity’s final price. . :

From the final demand matrixin the mput—output tables; one can obta.m
both the capital expenditures and the associated sales tax paid, by industry,
on machinery and equipment and construction commniodities. One then
sums all of the sales tax paid across commodities to obtain total sales tax
paid directly on industrial capital purchases, Multiplication of this sum with
the ratio of capital consumption allowances to capital expenditures of the
corresponding industry yields the approximate ‘sales tax' associated with
capital consumption allowances by industry, denoted by F; for the jth
industry.i® It should be noted that no dlrect sales taxes are’ unposed on
structures. :

i8This calculation is appropnate" smce eapltal consumptlon alimvances for each industry
" (Continued on next page.)
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The indirect sales tax (G) associated with intermediate inputs required
for the production of domestic capital goods can be calculated in the same
way as equation A4. Summing these estimates of sales tax over commodities
for each industry yields the total indirect sales tax paid by that industry; that
is, G; = E G for.the jth 1ndustry

The sum of F and G constitutes the total direct and indirect FST associ-
ated with cap1tal goods used in the jth industry. Given that capital goods are
not used exclusively to produce final consumption goods, the tax on these
goods must be apportioned not only to current expenditures on domestic
consumption, exports, and additions to inventories but also to capital ex-
penditures on machinery and equipment and construction. The portion as-
sociated -with the production of :capital goods should then be further dis-
tributed  until- it is fully allocated among.commodities that emter other
components of final demand. This proeessis outlined in the following steps:

1)- Allocate the sales tax, F, + G, of the jth industry across commodities
to derive the share of the sales tax associated with each of the commodities
that the jth industry produces.

2) For each commodity, sum all-of the sales tax in (1) across industries to-
derive the sales tax imposed on that commodity.

-3) Allocate the sales tax in {2) across final consumption, exports, addi-
tions to inventories, and capital expendltures on machinery and equlpment
and construction.

4) Sum the sales tax across commodities in (3) for machmery and eqmp-
‘ment and construction to derive the amount of sales tax by industry. Note
that these sales tax amounts have not been allocated to ‘consumption,
exports, and inventories in the first round.

5) Allocate the rema;mng sales tax on capltal goods from (4) among
commodities by going back to (1) and repeating the same process until all
sales tax is fully allocated to consumption, exports, and addmons to
inventories. 1#

- Substitution- of the value of direct sales tax and indirect sales tax, as cal-
culated above, into equation (1) vields effective sales tax rates across the
various commodities that -enter final domestic consumption. The indirect
sales tax rates for exports-and inventories are obtained by dividing the
corresponding computed indirect taxes by the value of exports and the valie
of inventories net of all indirect taxes, respectively.

. Qur analysis applied the methodology outlined above to the federal sales _
tax, provincial- retail sales taxes, and a combmatmn of all- Canadian
commodity 1 taxes.’ - : :

BContinned . :
represent.a- good proxy for capital actuaily consumed in current production. The underlymg
assumptions are that the tax rate does not change through time and that the base of tax is rela-
tively stable with respect to ¢apital goods. These assumptions allow us to use the rate of tax for
capital purchases as an approximation of the rate of tax on capital consumption alfowarices. -
Capital consumption: allowances for machinery and equipmient and structures for each

industry can be found in Statistics Canada, Fixed Capital Flows and Stocks, annual catalogue
no. 13-211.

51t would take approximatt:ljr seven iterations to complete the FST allocation.
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