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Food Prices and

the Distribution of Income

Donald G. Roberts,
Graduate School of Business,
University of Chicago.

The primary objective of this paper is to measure and compare the

impact of rising
the income distribution.

tile. The
1983 the cost

results

food price increases are the
Sensitivity analysis further

food prices on consumers in
Cost-of-living
Stone-Geary utility function are estimated
indicate that over
of living did increase more
sumers than it did for higher-income consumers,
primary cause of
indicates that
price inflation are income-regressive.

different parts of
indexes based on the
for each income quin-
the period from 1971 to
for lower-income con-
and suggest that
this difference.
high rates of food
The results also give an

indication as to where the boundary for the target population of

government assistance programs could be
the purchasing power of

over the period examined

drawn, and suggest that

lower-income

consumers did not fall due to the indexation of government trans-

fer payments with
suggest, however,
indexing factor in
lower-income consumers.

the general

Consumer Price
that the general CPI may not be an appropriate
the future for transfer

Index. They also

payments targeted at

The reason being . that the CPl was only

able to reflect the cost of living of lower-income consumers over

the 1971 to 1983 period due
from ignoring both
consumers and the substitution
price changes.

1.1 INTRODUCTION

increases in the cost of food
have always been a concern of gov-
ernments because food is a large and
necessary item in most consumers'
budgets. While increasing food
prices tend to erode the purchasing
power of all the consuming public,
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to the offsetting
the unique spending patterns

errors resulting
of lower-income

effect in response to relative

they are believed to have a particu-
larly negative effect on lower in-
come families because a greater pro-
portion of their income is absorbed
by food expenditures. For example,
in. 1978 1low-income family units
(poorest one-fifth) spent nearly
twice (29 percent) as much of their
disposable income on food as did
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2
high-income family units (richest
one-fifth) (16 percent)[1].

The primary objective of this pa-
per is to measure and compare the
impact of rising food prices on con-
sumers in different parts of the in-
come distribution. The approach
adopted is to calculate cost-of-liv-
ing indexes for each income quin-
tite. Such indexes are different
than the conventional consumer price
index (CP!) statistics in that they
show the cost of maintaining a fixed
standard of living over time instead
of the cost of buying a fixed basket
of goods. By estimating them sepa-
rately for each income quintile we
are accounting for the unique spend-
ing patterns of consumers in the
different income quintiles.

1.2 EMPIRICAL MODEL

In order to compute a cost-of-
living (COL) index it is necessary
to specify a particular utility

function which represents consumers'
preferences. The underlying utility
function used in this paper is the
Stone-Geary utility function[2].

() u

n B.
I (qi -ay )71 with
i=1

LBy= 1,0<By<l,q ;> 04

1

Where U = the level of utility, n =
the number of goods consumed,

q; = the quantity of the ith good
consumed, and 0i and Bi are parame-
ters which can be interpreted. as

subsistence quantities and marginal
budget shares on discretionary in-
come, respectively.

The COL index corresponding to
the Stone-Geary utility function is
of the following form:

t
(2 evop) _a® at & b
o o ObO

C(VO’PO) y a Yy
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The derivation of (2) is provided in
Appendix A. Muellbauer (1974) has
noted that this particulag index is

a weighted average of at/a and
bt/bo R .
Lpiog
Where at/a° = _E%_l~ is an
Xpi(li
arithmetic price index using ''sub-

sistence' purchases as weights, thus
giving '"necessities" high weights,

t
and bt /b° =1 (Ei) By is a geome-
P

i
tric price index using marginal
budget shares as weights, thus giv-
ing "luxuries' high weights. It is

clear then that the COL index of a
rich person will be dominated by
bt/b® and the COL index of a poor
person will be dominated by at /a® .
It can be seen from (2) that the
COL index is a function of the pa-
rameters o. and B. , prices p? and
i L oi g i
pg and eﬁpend»tures in the base
period, vy Given that we already
have observations on prices and ex-
penditures, we can determine Oy
and By by estimating the system of
demand equations corresponding to
the Stone-Geary utility function.

1.3 ESTIMATION PROCEDURE AND DATA

The appropriate estimation proce-
dure is largely dictated by the mod-
el specification. While the system
of demand equations is linear in the
variables it is non-linear in the
parameters, involiving the product of
af and B4. As a result, the equa-
tions are estimated as a non-linear,
seemingly unrelated system, with the
disturbance terms assumed to be nor-
mally distributed.

The actual estimation of the sys-
tem is done with the econometrics
package SHAZAM, which wutilizes a
max i mum likelihood procedure[3].
Because a complete system of demand
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maximum likelihood procedure[3].
Because a complete system of demand
equations is being estimated, it is
necessary to drop one of the equa-
tions from the estimation, or the
system will be overdetermined.

In order to determine the effect
of inflation on the cost-of-living
of persons in different parts of the
income distribution, the expenditure
data are broken down by income quin-
tile. A sample of expenditures for
all quintiles is also used so that a
general COL index «can be construct-
ed[4].

It should be noted
er-income quintiles are
lent to the low-income
is used by Statistics
calculation of their experimental
low-income CPl. The ‘lower-income
quintiles are likely to include a
number of unattached individuals and
smaller families which have per-cap-
ita incomes above the low-income cu-
toffs. Similarly, the higher income
quintiles are likely to include some
larger families which have per-cap-
ita incomes below the low-income
cut-offs. The lower-income quin-
tiles could have been made more con-
sistent with the low-income group
had the division into quintiles been
done by ranking family income on a
per-capita basis.

Expenditures on current consump-
tion are disaggregated into the fol-
lowing eight commodity groups: food;
housing; clothing; personal medical
and health care; tobacco and alco-
holic beverages; travel and trans-
portation; recreation, reading and
education; and miscellaneous expen-
ditures. Clearly the disaggregation
of expenditures involves a certain
amount of judgment, and thus there
is no magic in the number eight.

It should be noted that due to
the level of aggregation within the
housing grouping, the COL indexes of
the lower-income quintiles should
have a slight upward bias. The

that the low-
not equiva-
group which
Canada in the
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reason for this is that lower-income
consumers utilize rental accommoda-
tion more than other consumers, and
the rental accommodation CPl has in-
creased more slowly than the aggre-
gate housing CPl.

Using highly aggregated commodity
groupings also obscures the substi-
tution in consumption within catego-
ries. If we were to further di-
saggregate the data groups, however,
we would be imposing a rather un-
realistic restriction on the consum-
ers' budgeting process. The high
degree of aggregation makes the
strong separability condition im-
posed by the Stone-Geary function
more tenable. Further disaggrega-
tion would also add to already con-
siderable computer costs. Neverthe-
less, it must be acknowledged that
the additional benefit of adopting a
COL index approach as opposed to a
CPl approach is decreased by this
high level of aggregation.

The expenditure data wused in the
estimations are unpublished micro
family wunit data from Statistics
Canada's 1969, 1972, 1974, 1976 and
1978 Family Expenditure Surveys for
eight cities[5]. Per-person expen-
ditures are used, and they are de-
rived by dividing each family unit's

expenditures by its number of mem-
bers[6].
With the exception of the "mis-

cellaneous' grouping, the price data
used are Statistics Canada's Consum-
er Price Indexes as found in the Ag-

riculture Canada publication, Hand-
book of Food Expenditures, Prices

and Consumption. |In the case of the
miscellaneous grouping, an implicit
price index is «calculated using the
category ‘''personal expenditures on
financial, 1legal, and other servi-
ces'" in current and constant dollars

from Statistics Canada's National
Income and Expenditure Accounts,
Catalogue No. 13-2071.

In estimating the system of equa-
tions for each quintile, we are

Vol. L, No. 1, March 1985 [1SSN 0715-4577]
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that all income
same relative
this assumption
prices facing

compelled to assume

quintiles face the
prices. Note that

allows the absolute
the different income quintiles to
vary so long as the degree of price
discrimination does not change over
time.

By estimating the system of equa-
tions for each income quintile we
are implicitly assuming that each
quintile has its own set of prefer-
ences, and that if households move
from one quintile to another, they
adopt the new quintiles' preferenc-
es. Using observations from differ-
ent periods implies the assumption

that the quintiles' preferences do
not change during the period exam-
ined.

1.4 BASIC PARAMETER ESTIMATES AND
ELASTICITIES

Estimates of the basic parameters
for each income quintile and all
quintiles are presented in Tables 1
and 2.

A1l except a few of the estimated

committed quantities (the o's) are
positive[7]. The exceptions are the
first and second quintiles' travel
and transportation; recreation,
reading and education; and miscella~
neous groupings; and the third quin-~
tile's recreation, reading and edu-
cation. Only the third quintile's
estimated committed quantity of rec-
reation, reading, and education,
however, is significantly less than
zero in statistical terms.

While a negative sign does cause
our interpretation of the a's as
"subsistence' quantities to break

down, it does not violate economic
theory. lts effect in terms of
elasticities is to make the demand

for the good elastic.

As expected, committed purchases
rise more slowly with income for
necessary goods than they do for

Western Economic Review,

luxury goods. For example, the
highest quintile's committed pur-
chase of food is only about 17 per-
cent higher than the lowest quin-
tile's, while its committed purchase
of clothing is almost 370 percent
higher than the lowest quintile's.
With respect to the marginal
budget shares in Table 2 the results
are quite similar to those found in
other studies. Their magnitudes in
the "all quintiles’ estimation range
from 0.038 for personal, health and
medical care to 0.337 for housing.
With the exception of the personal,
health and medical care; travel and
transportation; and reading, recrea-
tion, and education groupings, the
marginal budget shares do not vary
much across income quintiles.
Own-price elasticities (uncompen-
sated) and income elasticities for

each income quintile and all quin-
tiles are presented in Table 3.
The first row of Table 3 indi-

cates that the own-price elasticity
of food is lower for the first quin-
tile (-0.38) than it is for the oth-
er four quintiles[8]. There are
several reasons why consumers in the
first quintile may not be as respon-
sive as other consumers to food
price changes. Either they cannot
afford to have their money tied up
in an inventory of food, or - as
they may not have adequate freezer
and storage space - they cannot
stock up on food when prices are low
and purchase less when prices are
high. Two, due to lack of transpor-
tation or poor health, they are less
mobile and therefore do less compar-
ative shopping[9]. And three, they
are simply less informed about food

prices than consumers with higher
incomes. |t may be noted that these
results indicating that Jlow-income

consumers are not as price sensitive
as other consumers are consistent
with those found in the marketing
research literature on the ‘'deal-
prone' consumer[10].

Vol. 4, No. 1, March 1985 [ISSN 0715-4577]



TABLE 1

Committed Quantities (us) by Income Quinti]e'And A1l Quintiles

Income Quintile All

First Second Third Fourth Fifth Quintiles
Food 393.91 393.90 384.90 L416.62 L463.21 430,50
Housing 434 .83 434 .80 L16.2k L74 .66 537.29 459,50
Clothing 52.26 52.25 150.51 172.67 245, 31 134.60
Personal, Health
and Medical 61.60 61.59 93.48 105.73 140.97 92.60
Tobacco and
Alcohol 37.75 37.75 50.06 46.98 77.54 50.00
Travel and
Transportation -45.75  -L45.79 111.25 164 .42 228.01 82.40
Recreation, Reading
and Education - 3.23 - 3.23 -29.21 65.48 145,88 35.10
Miscellaneous - .47 - L. 47 25. 47 21.98 3L4.66 14.60
TABLE 2

Marginal Budget Shares (Bs) By Income Quintile And All Quintiles

Income Quintile All

First Second Third Fourth Fifth Quintiles

Food 0.128 0.122 0.126 0.121 0.121 0.120
Housing 0.370 0.312 0.331 0.329 0.354 0.337
Clothing 0.079 0.089 0.070 0.083 0.087 0.082
Personal, Health '

and Medical 0.046 0.0L45 0.034 0.034 0.029 0.038
Tobacco and

Alcohol 0.051 0.057 0.054 0.061 0.047 0.055
Travel and

Transportation 0.181 0.241 0.219 0.228 0.227 0.221
Recreation, Reading

and Education 0.106 0.096 0.131 0.103 0.095 0.105
Miscellaneous 0.039 0.038 0.035 0.041 0.039 0.042

Western Economic Review, Vol. L, No. 1, March 1985 [ISSN 0715-4577]
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TABLE 3

Own-Price Elasticities (Uncompensated) And Income Elasticities For

Each Income Quintile And All Quintil

es

Own Price Elasticities (Uncompensated)

income Quintile All
First Second Third Fourth Fifth Quintiles
Food -0.38 ~0.42 -0.43 ~0.42 -0.42 -0. 41
Housing -0.71 -0.71 -0.73 -0.71 -0.74 -0.72
Clothing -0.72 -0.82 -0.51 -0.54 -0.50 -0.58
Personal, Health
and Medical -0.55 -0.65 -0.45 -0.42 -0.35 -0.47
Tobacco and
Alcohol ~0.68 -0.79 -0.70 -0.74 -0.62 -0.71
Travel and
Transportation -1.17 -1.07 -0.84 -0.80 -0.76 -0.87
Recreation, Reading
and Education -1.02 -1.01 ~1.11 -0.78 -0.64 -0.87
Miscellaneous -1.10 -1.05 -0.70 -0.77 -0.70 -0.83
Income Elasticities

Food 0.43 0.49 0.54 0.54 0.58 0.49
Housing 0.93 0.93 1.01 1.0k 1.14 0.99
Clothing 1.18 1.06 0.78 0.84 0.81 0.93
Personal, Health
and Medical 0.82 0.79 0.62 0.63 0.54 0.68
Tobacco and
Alcohol 1.13 1.09 1.15 1.32 1.09 1.17
Travel and
Transport 2.51 1.77 1.42 1.39 1.35 1.61
Recreation, Reading
and Education 2.08 1.57 2.0k 1.39 1.16 1.63
Miscellaneous 2.43 . 1.40 1.57 1.50 1.76

With regard to the other own- education; and miscellaneous goods
price elasticities, that of housing and services. One possible explana-
appears to be independent of the tion is that 1low- and high-income
level of income, The demands for consumers tend to purchase these
the remaining goods, however, tend commodities in different forms,

to be more elastic for the lower-in-
come consumers. This is particular-

ly true with respect to the 1last

three in Table 3; travel and trans-
portation; recreation, reading, and

which may have better or worse al-
ternatives to substitution. Another
that lower-income consumers

may be

are more price-conscious

their

tighter

budget

because of
constraints.

Western Economic Review, Vol. Lk, No. 1, March 1985 [ISSN 0715-4577]




Yet a third possible explanation is

that the higher~-income consumers
feel they have a higher opportunity
cost of time and thus do less com-
parative shopping.

Drawing on the income elastici-

ties under the "all quintiles" col-

umn in Table 3, it is possible to
classify the first four commodity
groups as necessities (because they

have income elasticities less than
one), and the last four as luxuries.
With the exception of food and hous-
ing, all of the commodity groups'
income elasticities tend to decrease
as income increases. A plausible
explanation of the positive rela-
tionship between the level of income
and the income elasticity of food
may be the fact that higher-income
consumers devote a substantially
greater proportion of their food ex-
penditures to food consumed away
from home, which tends to be more
price elastic[11]. For housing it
may be related to either the differ-
ent types of housing, which low- and
high-income consumers utilize (e.g.,

rented vs. owned accommodation), or
lower-income consumers not having
the same access to financial capi-

tal.
It should be noted that these re-

sults describing the relationships
between the levels of income and the
various income and price elastici-
ties may simply be forced by the
model's restrictions and Engel's
Law[12].

Generally speaking, the magnitude
of the own-price and income elastic-
ities are consistent with those
found in other studies which have
estimated complete systems of demand
equations.

Western Economic Review,

1.5 COST-OF-LIVING INDEXES

Non-food and all-item COL indexes
are reported in Table 4. A food COL
subindex is not reported because
when only one commodity group is in-
cluded in a subgroup, its COL index
analogue is simply the raw price se-
ries, i.e., the food CPIi. One can
speak in terms of a COL subindex
only if there are two or more com-
modity groups within the sub-
group[13].

The results indicate
the period from 1971 to 198k the
difference between the income quin~
tiles' non-food COL subindex is only
of a random nature. This suggests
that the relatively heavier burden
placed on lower-income consumers by
rising necessary non-food-item pric-
es is roughly offset by the rela-
tively lighter burden resulting from
rising luxury non-food-item prices.

When the food and non-food groups
are aggregated, the resulting all-
item COL indexes show that the over-
all cost-of-living for consumers in
the bottom two quintiles is statis-
tically higher (at the 90 percent
confidence level) than that for con-
sumers in the top three quin-
tites[14]. To maintain their 1971
standard of living in 1983 consumers
in the first, second, third, fourth,
and fifth quintiles had to increase
their expenditures by 176 percent,
173 percent, 167 percent, 165 per-
cent and 163 percent, respectively.
This indicates that lower-income
consumers are more burdened by in-
flation than higher-income consum-
ers. The fact that aggregate non-
food-price increases are not
regressive over this period suggests
that it is the food-price increases
which impart the "anti-poor' bias.

Although the results are by no
means directly comparable, it is in-
teresting to note that the all-item
COL indexes are consistent with the
results of a study done by Afriat

that over

Vol. k, No. 1, March 1985 [I1SSN 0715-L4577]
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TABLE 4

Cost-0f-Living Indexes For Non-Food And All-|tems

By Income Quintile And All Quintiles (1971 = 1.00)
Income Quintile All
Year First Second Third Fourth Fifth Quintiles
Non-Food 1971 1.00 1.00 1.00 1.00 1.00 1.00
1972 1.03 1.03 1.03 1.03 1.03 1.03
1973 1.08 1.08 1.08 1.08 1.08 1.08
1974 1.17 1.17 1.17 1.17 1.17 1.17
1975 1.28 1.28 1.28 1.28 1.28 1.28
1976 1.39 1.39 1.38 1.39 1.39 1.39
1977 1.49 1.48 1.47 1.47 1.47 1.48
1978 1.57 1.56 1.55 1.56 1.56 1.56
1979 1.69 1.67 1.67 1.67 1.67 1.67
1980 1.83 1.81 1.81 1.81 1.82 1.82
1981 2.06 2.03 2.03 2.03 2.04 2.0bL
1982 2.27 2.24 2.23 2.2h 2.24 2.25
1983 2.39 2.36 2.36 2.36 2.38 2.37
All-items 1971 1.00 1.00 1.00 1.00 1.00 1.00
1972 1.05 1.05 1.04 1.04 1.05 1.04
1973 1.13 1.13 1.11 1.11 1.12 1.11
1974 1.25 1.25 1.23 1.23 1.23 1.23
1975 1.39 1.39 1.37 1.36 1.36 1.37
1976 1.49 1.49 1.47 1.47 1.47 1.47
1977 1.60 1.60 1.57 1.57 1.57 1.58
1978 1.75 1.73 1.70 1.70 1.69 1.70
1979 1.91 1.89 1.85 1.85 1.84 1.85
1980 2.09 2.08 2.04 2.02 2.01 2.0k
1981 2.35 2.34 2.28 2.27 2.26 2.29
1982 2.61 2.58 2.53 2.51 2.49 2.53
1983 2.76 2.73 2.67 2.65 2.63 2.67
(1977), who adopted quite a differ- To determine the sensitivity of

ent approach to measuring the impact
of price increases in different in-
come groups. Also using Statistics

Canada's data, Afriat showed that
over the period from 1961 to 1974,
lower-income consumers bore a

slightly heavier burden from price
increases than higher-income consum-

ers. He did not break his "infla-
tion rates'" down by commodity
groups.

Western Economic Review,

the first and fifth quintiles' all-
item COL indexes to the rate of
food-price inflation, three addi-
tional food-price series are consid-
ered. The effects of food prices
increasing at compound rates of 10
percent, 15 percent, and 20 percent
beginning in 1971, are presented in
Table 5. Non-food prices in each
scenario rise at the same rate as in
the base case.

Vol. &, No. 1, March 1985 [ISSN 0715-L4577]



TABLE 5

First and Fifth Quintile's All-ltems COL Indexes With Food

Price Inflation of 10%, 15% and 20% (1971 = 1.00)

Year 10% 15% 20%
First Quintile 1971 1.00 1.00 1.00

1972 1.06 1.06 1.08

1973 1.14 1.4 1.17

1974 1.23 1.27 1.32

1975 1.36 1.4 1.49

1976 1.48 1.57 1.67

1977 1.60 1.72 1.87

1978 1.73 1.85 2.07

1979 1.88 2.05 2.32

1980 2.05 2.29 2.62

1981 2.24 2.55 2.97

1982 2. 44 2.83 3.34

1983 2.61 3.05 3.65
Fifth Quintile 1971 1.00 1.00 1.00

1972 1.05 1.06 1.06

1973 1.12 1.14 1.15

1974 1.22 1.25 1.28

1975 1.34 1.39 1.4

1976 1.46 1.53 1.60

1977 1.57 1.65 1.76

1978 1.68 1.79 1.92

1979 1.82 1.96 2.14

1980 1.99 2.18 2.40

1981 2.17 2.42 2.71

1982 2.36 2.68 3.03

1983 2.52 2.89 3.30

If over the period from 1971 to quintile's. A better insight into

1983 food-price inflation had been the differential effect of rising
at a constant rate of 10 percent, food prices can be gained by noting
the COL of consumers in the first the changing spread between the
and fifth quintiles would have in- first and fifth quintiles' all-item
creased 161 percent and 152 percent, indexes with each increase in the
respectively, over their 1971 lev- rate of food-price inflation. In
els. With rates of food-price in- the 10 percent scenario, the spread
flation of 15 percent and 20 per- between the first and fifth quin-
cent, the corresponding increases tile's all-item indexes is 9 per-
would have been 205 percent and 265 centage points in 1983. The spread
percent in the first quintile's increases to 16, however, in the 15

aggregate COL index, and 189 percent
and 230 percent in the fifth

Western Economic Review,

percent scenario, and to 35 in the
20 percent scenario.
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One caveat which should be noted
before ending this discussion of the
results is that the calculated COL
indexes do not capture the substitu-
tion within the commodity groups.
As a result, the indexes in Tables &
and 5 are likely to underestimate
the regressive effects of rising
prices because Jlower-income consum-
ers tend to have less scope for sub-
stitution within commodity groups

than higher-income consumers. They
also underestimate the upward bias
which can be attributed to the Con-

sumer Price Index.

1.6 POLICY JMPLICATIONS

The above empirical results indi-
cate that consumers in the first and
second income quintiles do bear a
heavier burden from rising food
prices than do other consumers. The
issue of whether they should be as-
sisted in carrying this heavier bur-
den is a political one. |{f the gov-
ernment deems it appropriate to
assist these consumers it has a num-
ber of policy options from which to
choose (e.g., price subsidies, food
stamps, in-kind transfers, cash
transfers). The most economically
efficient of these options is likely
to be a straight income transfer.

A second policy implication con-
cerns the distinction between the
first and second quintile as a unit
and the third, fourth and fifth
quintiles as a unit in terms of the
relative burden created by infla~
tion. This distinction may be use-
ful in the design of assistance pro-
grams because it gives an indication
as to where the boundary for the
target population could be logically
drawn.

Perhaps the most controversial
policy implication to be drawn from
the above results concerns the inde-
xation of income transfers to lower-
income consumers. The Consumer

Western Economic Review,

Price Index for the average consumer
is currently used to revise income-
transfers under various programs
{(e.g., Canada Pension Plan, Canada
Assistance Plan, 0id Age Security,
benefits to veterans) in order to
compensate the predominantly lower-
income recipients for the decrease
in their purchasing power resulting
from inflation.

There has been considerable de-
bate as to whether the CPl accurate-
ly reflects changes in the cost-of-
living of lower-income consumers.
Studies by Muellbauer (197h4) and Ir-

vine and McCarthy (1980) for the
United Kingdom, by Holister and
Palmer (1973) and Mirer (197h) for

the United States, and by Shorrocks
and Marlin (1982) for Canada all in-
dicate an adverse inflation experi-
ence for low-income consumers vis-a-
vis the average consumer. Other
similar investigations done for Can-
ada, however, suggest a different
reality. Masiove and Rowley (1975) ,
Walford (1978), and Statistics Cana-
da (1980) discovered no systematic
difference in the inflation experi-
ence between low- and average-income
consumers.

The results of this investigation
come down in favour of the first
group of studies. It does not nec-
essarily follow, however, that the
current indexation procedure results
in the underpayment of income trans-
fers to lower-income consumers.
Over the period 1971-1983 the gener-
al CPl rose 177 percent. The COL
indexes calculated for the first and
second income quintiles in this
study rose by 176 percent and 173
percent, respectively, over the same
period. As a result, contrary to
the claim of Shorrocks and Marlin,
it does not appear that lower-income

recipients of government income
transfers were underpaid by about
$2.8 billion (in 1980 prices) over

roughly the same period.
The use of the CPlI as a
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cost-of-living index has actually
led to an overpaymeni of benefits to
the extent it has been used to re-
vise income transfers, wages, etc.
which have been received by consum-
ers in the top three income quin-
tiles. |ts application in the revi-
sion of the income tax regime has
also likely resulted in reduced gov-
ernment revenue.

As indicated above,
CP1  has historically been a good
measure of cost-of-living increases
for Jlower-income consumers. How~
ever, this has simply been because
of two offsetting errors in its cal-
culation {(i.e., ignoring both the
unique spending patterns of lower-
income consumers and the substitu-
tion effect in response to relative
price changes). It is therefore not
clear that the general CPl will con-

the general

tinue to be the appropriate index
for revising government transfer
payments to lower-income consumers

if the government's objective is to
maintain their purchasing power. A
better index may be a more refined
version of the type developed in
this paper. The following section
highlights some of the more promis-
ing areas for improvement.

1.7 LIMITATIONS OF THE EMPIRICAL
MODEL

There are three main limitations
in the empirical model wused in this
study. The first concerns the
treatment of family-unit structure.
Differences in the characteristics
of family wunits are handied very
crudely by using per-person expendi-
tures. The non-linear relationship
between family size and expenditures
is not taken into account, nor are
family composition, age, or educa-
tion. One simple method of making
~ the model more realistic in this re-
spect would be to limit the data set
to family wunits with particular
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characteristics (e.g., two adults
with one or more children). This
method, of course, has the disadvan-
tage of making the results applica-
ble only to the particular subset of
consumers. A more attractive ap-
proach is explored by Pollak and
Wales (1981) who outline five gener-
al procedures for incorporating de-
mographic variables directly into
complete demand system. The proce~
dures they consider are demographic
translating; demographic scaling;
the "Gorman procedure,'" a specifica-
tion which includes both translating
and scaling as special cases; the
"reverse Gorman procedure,” and a

specification called 'the modified
Prais-Houthakker procedure."
The second limitation concerns

the high level of aggregation within
the commodity groups. For instance,
if housing were broken down into
rental and owned accommodation com-
ponents, and transportation into
public and private transportation
components, the resulting COL index-
es would give a better picture of
the overall effect of inflation on
the different income quintiles. A
more general functional form (e.g.,
Translog or Generalized Leontief),
would probably be required to do
this, however, in order to avoid im-
posing unrealistic restrictions on
the consumers' budgeting process.
It may be noted that further di-
saggregation and the use of a more
sophisticated functional form would
be Tlikely to add significantly to
already considerable computer costs.

The third limitation, and possi-
bly the least serious, concerns the
static nature of the model wused.
Stocks of goods are implicitly as-
sumed to be held constant. This is
a problem because consumers in dif-
ferent quintiles are likely to draw
on their stock of goods in different
ways and at different rates. The
best way to address this problem
would be to utilize one of the
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dynamic approaches to estimating
systems of demand equations which
abound in the economic Jliterature
(e.g., Houthakker and Taylor's Dy-

namic State-Adjustment Model) .

1.8  SUMMARY AND CONCLUSIONS

The primary objective of this pa-
per is to measure and compare the
impact of rising food prices on con-
sumers in different parts of the in-
come distribution. The approach
adopted is to calculate cost-of-liv-

ing (COL) indexes specific to each
income guintile.
The COL indexes are developed by

first postulating a specific utility

function which represents consumers'
preferences, then estimating the
corresponding system of demand equa-
tions for each income quintile. The
estimated parameters are then used
along with the appropriate consumer
price index (CPI) statistics to cal-
culate the COL indexes.

These COL indexes are different
than conventional CPls in that they
take the unique spending patterns of

the different quintiles into ac-
count, and show the cost of main-
taining a fixed standard of living

over time instead of the cost of
buying a fixed basket of goods.

The resulting COL indexes show
that over the period from 1971 to
1983 aggregate non-food prices did
not place a greater burden on lower-
income consumers than on higher-in-
come consumers. When the food and
non-food groups are aggregated, the
resulting all-item COL indexes indi-
cate that the overall COL is higher
for lower-income consumers. This
observation suggests that over the
period from 1971 to 1983 food-price
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increases were regressive with re-
spect to income.

To determine the sensitivity of
the first and fifth income quin-
tiles' all-item COL indexes to the
price of food, three hypothetical
rates of food-price inflation are
examined - 10 percent, 15 percent
and 20 percent during the period
from 1971 to 1983. The results con-
firm the conclusion that food-price
increases tend to be regressive, and
that they become more regressive as
the rate of increase rises.

Perhaps the most significant pol-
icy implication to be drawn from
this study is with regard to the
procedure for indexing transfer pay-
ments targeted at lower-income con-
sumers. The empirical results indi-
cate that the general Consumer Price
Index was a good measure of cost-of-

living increases for lower-income
consumers over the period 1970 to
1983. This is in contrast to the

results of an earlier study by Shor-
rocks and Marlin (1982) which sug-
gests that low—income recipients of
government transfer payments were
underpaid by about $2.8 billion (in
1980 prices) due to the use of the
CPt as an indexing factor over
roughly the same period.

A close inspection of the results
reveals that the CPl was an appro-
priate indexing factor due to the
offsetting errors resulting from ig-
noring both the unique spending pat-
terns of lower-income consumers and
the substitution effect in response
to relative price changes. This
raises the issue of whether the CPI
will continue to be the appropriate
index for revising government trans-
fer payments targeted at Jlower-in-
come consumers.
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well as those of two anonymous ref-
erees. The usual caveat applies in
the case of the author's responsi-

bility for the content of the paper.

[1] Statistics Canada, Urban Family
Expenditures in Canada, 1978,
Catalogue No. 62-550.

[2] Studies which have compared the
COL indexes of the Stone-Geary
function and more sophisticated
functions like the Generalized
Linear Expenditure System, indi-
rect Addilog and Translog, have
shown little difference in the
resulting index numbers. See
L.R. Christensen and S. Braith-

waite.

See K.J. White
January 1978.

[3]

Econometrica,

[4] 1t is not feasible to use the
sum of the quintiie observations
in determining the general COL
index because such a large data
set requires too much computer
memory for the estimation proce-
dure used. Since the aggregate
data file 1is ordered by income
level, a systematic sample is
taken (i.e., every second obser-
vation). The general COL index
parameters are generated by a
sample of 11,722 observations,
and each quintile's index param-
eters by L4689 observations.

[5] The eight cities

St. John's, Halifax,

Ottawa, Toronto, Winnipeg,

monton, and Vancouver.

surveyed are
Montreal,

Ed-
For a

Western Economic Review,

[6]

(7]

[8]

[9]

[10]

[11]

13

detailed discussion of the ex-
penditure data see Appendix B.

Clearly the use of per-person
expenditures is a very crude
method of accounting for differ-
ences in family size. Not only
does family size influence ex-
penditures in a non-linear fash-
ion, but its effect is different
on different commodity groups.
A more thorough treatment of
household structure would also
consider such things as family
composition, age, and education.

It should be noted that the com-
modity groups travel, and trans-
portation; and recreation,
reading, and education are high-
ly influenced by purchases of
durable goods, which are not
well modeled with the static ap-
proach used in this study.

This difference is not statisti-
cally tested because the expres-
sion for the own-price elastici-
ty is non-linear in ¢ and B

In 1978, 51.5 percent of the
family units in the first quin-
tile had heads over 65 years of
age. The corresponding figures
for the second, third, fourth,
and fifth quintiles were 18.1
percent, 7.k percent, 4.3 per-
cent and 4.1 percent respective-
ly. See Statistics Canada, un-
published national estimates.

and R.

See F. Webster Blatt~-

berg, et al.

In 1978, consumers in the high-
est quintile spent an average
of 37 percent of their food
bill for food consumed away
from home, while those in the
lowest quintile spent only 18
percent. See Statistics Cana-
da, Family Expenditure in Cana-
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[12]

(131

[14]
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da, 1978, Catalogue No. 62-548.

An inverse relationship exists
in the linear expenditure sys-
tem between the price and in-
come elasticities and the budg-
et shares. In the case  of
food, this means that since the
mean budget share decreases as
income increases, the measured
elasticities increase as income
increases.

It is possible to talk only in
terms of a subgroup's COL index
if the subgroup's preferences
are separable from those of
other subgroups. In other
words, if food and clothing are
two subgroups, the choice of
how to divide a given food ex-
penditure among different food
items must be independent of
the choice of how to divide a
given clothing expendi ture
among different clothing items.
If the subgroup's preferences

are not separable, the COL su-
bindex will vary with varia-
tions in the prices of goods in
other subgroups. It is also

possible to combine the indi-
vidual COL subindexes into the
aggregate or overall COL index
only if the preferences repre-
sented by the wutility function
are homothetic. The Stone-
Geary utility function wused in
this study imposes both the
strong separability and homoth-
eticity (with respect to a
point not necessarily the ori-
gin) conditions on the consum-
er's preferences. The homoth-
eticity condition is not as
restrictive in this study as it
would normalily be, however, be-
cause the demand equations are
estimated separately for each
income quintile.

The significance of the differ-

ences between the various quin-
tiles' cost-of-living indexes
in any particular year are not
easily determined given that
the a 's and B 's enter the
formula for the cost-of-living
indexes in a nonlinear fashion.
The differences are statisti-
cally tested by first assuming
that the o 's and B 's are
drawn from a multivariate nor-
mal distributloQ, i.e.,
(a,B) ~ N (a,B; cov 0,B).

A Monte Carlo random sample of
n = 200 is then drawn from the
distribution for each quintile.
The observations for various
pairs of quintiles are then
substituted into a function D,
where D is defined as the dif-
ference between the two guin-
tiles' cost-of-living indexes
in the year 1983. The result-
ing values of D are then
grouped into cells and dis-
played as histograms which ap-
pear to be close to normally
distributed upon inspection.
When D corresponds to the sec-
ond and third quintiles the
mean is statistically different
from 2zero at the 80 percent
confidence level.
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APPENDIX A

DERIVATION OF THE STONE-GEARY COST-OF-LIVING INDEX

To compute a cost-of-living {COL) index, a particular utility function
representing consumers' preferences must be specified. The utility func-
tion's unique COL index can then be derived in four steps. The first step
requires solving a simple constrained maximization problem:

(1) max. u(q) subject to pg=y where

u = the level of utility,

p = price of goods purchased,

g = quantity of goods purchased, and
y = total expenditure,

in order to determine the corresponding (Marshallian) consumer demand func-
tions, ‘
(2) 9 =q (y,p).

The second step is to substitute the demand functions (2), which repre-
sent that combination of purchases which maximizes utility subject to the
budget constraint, back into the original wutility function (1). This
yields the indirect utility function

(3) v=v (y,p),

which indicates the maximum utility attainable at the given prices and in-
come. Next, by taking advantage of the dual properties of the indirect
utility and cost functions, we can simply invert the direct utility func-
tion (3) and arrive at the corresponding function,

() ¢ =c¢ (V’p)y

which indicates the minimum cost at which a given utility can be obtained
at the given prices.

Now, recalling the definition of the COL index, we can express it as
follows:

. t
(5) COL index = C(YZ,E )
[+]

where v° is the preference indifference curve or ‘'standard of living,' p
is the price in the reference period, and pt is the price in a later peri-
od. The COL index indicates the percentage increase in income required to
maintain the consumers' standard of living under the new set of prices in
period t. : : \

As noted in the body of the paper, the underlying utility function used
in this study is known as the Stone-Geary utility function and is of the
form
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(6) u =

=

- B. . =
o (qi a;) "i with IB; = 1, 0<B3<1, qy> 0
where q; = the quantity of the j th good consumed and CG; and Bi are param-
eters whiich are unique to the function (and whose economic interpretations
are discussed below) .

The corresponding demand functions are of the form,

B.

1

(7)qi=ai+ (y - Zpyoy) T T, ,n

i

Multiplying (7) by P; puts the demand functions in expenditure form and
makes the system lineai in income and prices, thus yielding,

(7" pja; =P oy +By - Ipoog) T=le.. ,n

The fact that (7') is linear in the variables simplifies the estimation
of the system of equations. A1l that are required are observations on
prices (pi} and expenditures (p;g;), then a; and B; can be estimated.

A household whose demand equations are of the form presented in expres-
sion (7') can be described as first expending to purchase ''necessary' or
“subsistence" quantities (a's) of each good . it then divides the re-
maining "discretionary" or 'supernumerary' income (y - Ipg ai) among the
goods in fixed proportions { B's). The Bi can be interpreted as marginal
budget shares because they give the proportions in which incremental income
is allocated (it is for this reason that the sum of the Biis restricted to
one) .

Now, by substituting the demand functions (7) back in the original util-
ity function (6) we obtain the indirect utility function

n /B., B.
(8) V(Y,P) = (Y - EPiOLi) H{-—-};) *
i=1I\"4
which, as noted previously, indicates the maximum utility attainable at the

given prices and income. Because the indirect utility and cost functions
are inverses we can rearrange (8) and arrive at the cost function

n [P, Bi
(9) c(v,p) = Zpi ai+ u Il [
i=1\F

i

Recalling the definition for the COL index given in expression (5), we can
write the Stone-Geary utility function's unique COL index as follows:

t ° t
(10) c(vo,p ) _ ( Zpiai) Zpi ai . Zp;q; - Zp;ai I pF Bi

o o o_©o o _©
c(ve,p ? Ipjay Zp; s Zpiqi Ps




20

B.
p i
Letting & =xff g, Y°=2p°q® and bE = (__.)
i1 ii B
(10) becomes,

(o =60 =(9fz_3 2t (1-1"_) b
C(Vo,po) o o [¢]
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APPENDIX B

EXPENDITURE DATA?

The expenditure data used in the estimation of the system of demand
equations are Statistics Canada's household data from the 1969, 1972, 1974,
1976 and 1978 Family Expenditure Surveys.

In these surveys, a family unit is defined as a group of persons depen-
dent on a common or pooled income for the major items of expense and lTiving
in the same dwelling, or one financially independent individual living
alone.

Observations were used only for the following eight cities: St. John's,
Halifax, Montreal, Ottawa, Toronto, Winnipeg, Edmonton, and Vancouver. It
may be noted, however, that the coverage of the original surveys varied:
urban and rural in 1969 and 1978, 1L cities in 1974, eight cities in 1972
and 1976.

The expenditures used are only those on current consumption; expendi-
tures on personal taxes, security, and gifts and contributions are not in-
cluded. Expenditures on current consumption include expenses incurred dur-
ing the survey year for food, housing, fuel, 1light and water, household
operations, clothing, automobile purchase and operation, other transporta-
tion, medical care, personal care, reading, recreation, education, smok ing
and alcoholic beverages, and a miscellaneous group of items. Consumer du-
rables such as automobiles and household equipment are considered to be
consumption jtems. Changes in equity, such as purchases and sales of a
house, are considered to be change in assets and liabilities. Family ex-
penditure for items used partially for business, such as a house or cars,
are adjusted to exclude the amount chargeable to business use. Sales, ex-
cise, automobile, and real estate taxes are included as part of consumption
expenditure for the commodity or service to which these taxes applied.

* The breakdown of current consumption expenditures and the differences
in the expenditure groupings between the various surveys are taken di-
rectly from the Statistics Canada publication, Family Expenditure in
Canada, Volume 1, Preliminary Estimates: Eight Cities, 1978.
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There are some changes in the 1978 survey from the earlier surveys in
the grouping of items in the main expenditure categories. They are as fol-
lows:

1. Calculators and typewriters. For 1978, these items are included in
"other household furnishings and equipment." For the earlier sur-
veys, they are included in '"household operation."

2. Other pet expenses, purchase, etc. For 1978, these are included
with "pet food" in "household operation.” For the earlier surveys,
they are included in ‘‘recreation.”

3. Fixed carpeting and built-in appliances. For 1978, these items are
included in "owned living quarters'" or in '"'net change in assets and
liabilities," depending on whether the purchases were made to main-
tain or restore the condition of a property, or add to its value.
For the earlier surveys, fixed carpeting is included in 'other
household furnishings and equipment," and built-in appliances are
included in "household appliances."

L. Personal care appliances. For 1978, these are included in 'personal
care." For the earlier surveys, they are included in "household ap-
pliances." Personal care appliances include electric razors, hair
styling equipment, etc.

E. Other vehicle purchases, operation, and rentals. For 1978, these
are included in ''recreation.' For the earlier surveys, they are in-
cluded in "transportation." '"Other vehicles'" refer to vehicles oth-

er than cars and trucks and include motorcycies, showmobiles, tents
and travel trailers, boats, aircraft, etc.

6. Bicycles. For 1978, these are included in "recreation.'" For the
earlier surveys, they are included in '"transportation."

The 1978 data are not adjusted to have the same commodity composition as
in earlier years, and the 1974 data do include the screened sample.

In the estimation, the data are assumed to be taken from a normally dis-
tributed sample when in fact they were gathered in a stratified clustered
systematic sample. This implies that the standard errors of the estimated
coefficient are likely to be underestimates of the true standard errors.
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2.1 INTRODUCTION

A clear difference in views con-
cerning the impact of tariff protec-
tion on industrial development has
emerged in the debate over tariff
policy in Canada. The traditional
view, espoused by defenders of the
highly protective tariffs of the Na-
tional Policy, is that domestic pro-

ducers progressively gain competi-
tive strength operating in a
protected market. This view has

been challenged recently by those
who argue that protection is respon-
sible for the low productivity of
Canadian manufacturing.

Critics of protection explain the
low productivity of Canadian manu-
facturing using the notion of exces-
sive entry of producers into the do-
mestic market. ! examine this
notion in Section 1, and find seri-
ous flaws in both the logic and evi-

dence on which it rests. The basic
difficulty is that excessive entry
is expected only when established

firms ignore opportunities for en-
try-preventing behaviour.
Entry-preventing behaviour re-

sults in a complicated relationship
between protection and the competi-
tive strength of domestic producers.’

Western Economic Review,

Aggressive marketing and product de-
velopment act as barriers to entry
by strengthening the competitive po-
sition of established firms relative
to new entrants, and also act to
strengthen the competitive position
of domestic producers both at home
and abroad. The interaction between
this positive impact on competitive
position and the negative effect of
high prices in the protected domes-
tic market is analyzed in Section 2.
A clearly negative impact of protec-
tion on competitive position is in-
dicated only when economies of scale

are an effective deterrent to the
entry of new producers.

Current proposals for trade lib-
eralization dismiss the argument
that protection enhances industry
development. OQur analysis suggests
that a blanket dismissal of the ar-

gument is invalid because there are
types of industries in which protec-
tion can have a positive impact on
development. Section 3 contains a
discussion of industry characteris-
tics which increase the likelihood
that protection has a positive im-
pact on development.
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2.2  THE EXCESS-ENTRY HYPOTHESIS

The seminal contribution to the
argument that protection leads to
low productivity 1is by Eastman and
Stykolt (1967). Eastman and Stykolt
show that the impact of tariffs on
pricing behaviour can be expected to
depend on whether domestic producers
act competitively or collusively.
in particular, prices are shown to
be more likely to rise with the lev-
el of tariffs when domestic produc-
ers act collusively.

Bloch (1974) and Hazledine (1980)
provide empirical studies of pricing
in Canadian manufacturing with mar-
ket concentration used as a proxy
for the tendency to act collusively.
Both studies find that concentration
has a positive and statistically
significant impact on the relation-
ship between tariffs and the price
level of Canadian producers. Thus,
the studies provide empirical sup-
port to the static pricing analysis
of Eastman and Stykolt.

Eastman and Stykolt
the dynamic impact of
They argue that the
by domestic producers
iff wall provide an
additional producers
tected industries.
output of each producer is reduced
and unit cost is increased to the
extent that the producers are oper-
ating below the output necessary for
the achievement of minimum unit cost
of production. The inefficient op-
eration at small scale is reflected
in low labour and capital productiv-
ity.

An extreme form of the excess-en-
try hypothesis is applied by Harris
(1983) in estimating the impact of
proposed trade liberalization on
Canadian manufacturing. The notion
applied is that entry continues un-
til all domestic producers are earn-
ing zero economic profit. Any price
increase due to protection then

also analyze
protection.
high prices set
behind a tar-
inducement for
to enter pro-
With entry, the

Western Economic Review,

leads to an equal cost increase, SO
that productivity in Canadian manu-
facturing relative to foreign com-
petitors becomes inversely propor-
tional to the domestic price
increase arising from protection.

Direct observation of the process
of excessive entry predicted by
Eastman and Stykolt is not possible.
The pattern of protective tariffs
has been working on entry behaviour
for the last century, but extensive
data entry are available only in the
last two decades. This has led em-
pirical researchers to focus on con-
sequences of excessive entry, par-
ticularly the failure of domestic
producers to achieve efficient lev~
els of output.

Eastman and Stykolt report a po-
sitive and statistically significant
relationship between the achievement
of efficient scale and market size
for Canadian manufacturing indus-
tries. They argue that because pro-
tection isolates the domestic market
from the larger world market, pro-
tection reduces scale efficiency.
However, Muller (1982) notes that
none of the empirical studies which
have investigated the determinants
of the achievement of scale effi-
ciency in Canadian manufacturing
have found a statistically signifi-
cant negative relationship between
scale efficiency and measures of the
level of tariff protection. in-
stead, the studies rely upon the
link between market size and scale
efficiency. Muller suggests that
this leaves empirical support for
the excess—entry hypothesis on shaky
ground.

Muller also criticizes the logic
of the excess-entry hypothesis by
pointing out that the dynamic analy-
sis of Eastman and Stykolt has never
been adequately formalized. The
theory of entry-preventing pricing
suggests that small market size acts
as a barrier to entry, which allows
established producers to raise
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prices above minimum unit production
cost without attracting entry. A
reduction in scale efficiency is ex-
pected with smaller market size only
if established firms raise prices by
more than the rise in the entry-pre-
venting price. Eastman and Stykolt
argue that small market size leads
to an increase in domestic price in
a protected market, but they do not
argue that the price increase ex-
ceeds the increase in the entry-pre-
venting price.

Recent developments in the theory
of entry-preventing behaviour are
especially damaging to the logic of
the excess-entry hypothesis. Spence
(1977) argues that the acquisition
of excess capacity can be an effec-
tive deterrent to entry, while Eaton
and Lipsey (1981) extend the argu-
ment to all forms of product-specif-
ic investment including advertising
and R & D all lead to reduced entry
into Canadian manufacturing indus-
tries is provided by Orr (1974). 1If
established firms effectively pre-
vent entry through the use of non-
price strategies, there is no logic-

al connection between the static
pricing analysis of Eastman and
Stykolt and their dynamic analysis

of excessive entry.

2.3 THE IMPACT OF TARIFFS ON THE
COMPETITIVE POSITION OF
DOMESTIC PRODUCERS

The Eastman and Stykolt analysis
of pricing treats the prices of
goods in the world market as unaf-
fected by demand from a relatively
small economy such as Canada. With
the imposition of a Canadian tariff,
the price of imported goods in Cana-
da rises in proportion to the tariff

rate. This improves the competitive
position of Canadian producers in
the home market if they hold their

prices constant. However, Eastman
and Stykolt argue that when domestic

Western Economic Review,
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producers engage in colliusive pric-
ing they will raise their prices to
match the rise in the price of im-
ported goods. Thus, collusive pric-
ing wipes out the favourable impact
of protection on the competitive po-
sition of domestic producers in the
home market. Furthermore, the pric-
es of Canadian goods in foreign mar-
kets rise with the price in the home
market, so that the competitive po-
sition of Canadian goods in foreign
markets deteriorates,

When we allow for the possible
range of pricing responses of domes-
tic producers, the effect of protec-
tion on the competitive position of
domestic producers ranges from posi-
tive to neutral in the home market
and from neutral to negative in for-
eign markets. In each case, the ef-
fect is more negative, the greater
is the approach to colliusive pricing
by the domestic producers. Market
concentration serves as a proxy for
the degree of collusion, SO we ex-
pect the pricing response to protec-
tion from producers in concentrated
industries to be more damaging to
their competitive position both at
home and abroad.

The full consequences of protec-
tion on competitive position include
the effects of excessive entry or
entry-preventing behaviour on the
part of established firms. Even the
extreme form of the excess-entry hy-
pothesis utilized by Harris (1983)
opens a role for protection in im-
proving the competitive position of
domestic output in both foreign and
domestic markets. Excessive entry
in differentiated product markets
increases the number of product va-
rieties offered by domestic produc-
ers. This has the effect of raising
the total demand for domestic output
both at home and abroad to the ex-

‘tent that the additional product va-

rieties attract purchasers away from
foreign products.

Established producers in a
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protected domestic market can at-
tempt to deter entry by increasing
the number of product varieties they
offer to buyers. The increased num-
ber of varieties lowers the poten-
tial demand for any additional vari-
ety produced by a new entrant,
thereby lowering the expected profit

from entry. Baldwin and Gorecki
(1983) find that Canadian plants
produce a more diversified set of

products than is produced by their
U.5. counterparts, and that diversi-
fication increases in industries
with both high concentration and
high tariffs. We expect the threat
of domestic entry associated with
collusive pricing in a protected
market to be
with both high concentration and
high tariffs, so the Baldwin and Go-
recki study provides evidence that
Canadian producers respond to the
threat of excessive entry by the en-
try-preventing strategy of prolifer-
ation of product varieties.

The consequences of an increase
in product varieties for the total
demand for domestic output are like-
ly to be more positive when the in-

crease is due to entry-preventing
behaviour by established firms than
when it is due to excessive entry.

An established firm has an incentive
to introduce varieties which are the
least competitive with its pre-ex-
isting varieties, while a new ent-
rant has an incentive to offer a va-
riety which is most competitive with
pre-existing varieties. When addi-
tional varieties are more competi-
tive with pre-existing varieties in
the domestic market, there is less
likelihood of a shift of demand from
foreign produced varieties to domes-
tic varieties.
Other forms of non-price competi-
tion, such as aggressive marketing
~and product development, also act as
barriers to entry by reducing the
potential demand for the product of
a new entrant. The success of these

Western Economic Review,

greatest in industries

forms of competition as barriers to
entry requires a positive response
by domestic buyers, which implies an
improvement in the competitive posi-
tion of domestic goods in at least
the domestic market where the entry-
preventing behaviour is focused.
Thus, entry-preventing behaviour can
be expected to improve the competi-
tive position of domestic producers
in the domestic market and possibly
in foreign markets, whether the be-
haviour is in the form of increased
product varieties or more intensive
use of other forms of non-price com-
petition.

Another entry-preventing strategy
identified in Section 1 is the ac~-
quisition of excess capacity. Ex-
cess capacity has no direct effect
on the attractiveness of domestic
output to either foreign or domestic
buyers. However, the presence of
excess capacity increases the incen-
tive to engage in dumping of domes-
tic output in foreign markets. This
enhances the competitive position of
domestic producers in foreign mar-
kets relative to the position when
prices are identical for domestic
sales and exports.

Improvements in the competitive
position of domestic producers, ei-
ther at home or abroad which follow
from excessive entry or entry-pre-
venting behaviour, work against the
impact of collusive pricing with
protection. This leaves the net ef-
fect of protection and its relation
to market concentration in doubt.
However, neither excessive entry nor
entry-preventing behaviour is ex-
pected when there are scale-economy
barriers to entry in place in an in-
dustry. In this case, tariffs are
expected to have an impact on com-
petitive position, which becomes
more negative as market concentra-
tion increases. Therefore, we have
a clear prediction that concentra-
tion leads to deterioration in the
impact of protection on competitive
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position only when an industry s
characterized by high scale-economy
barriers.

The importance of scale-economy
barriers in determining the impact
of protection on the competitive po-
sition of Canadian producers is dem-
onstrated in a comparison of empiri-
cal studies of Canadian trade in
manufactured goods. Studies by Bau-
mann  {1976) and Caves, et al.
(1980) show a negative relationship
between tariff rates and net exports
across samples of Canadian manufac-

turing industries. This suggests
that the overall competitive posi-
tion of Canadian producers, in for-

eign and domestic markets combined,
is negatively affected by protec-
tion. However, neither study allows
for an interaction in the effects of
tariffs, concentration and scale-e-
conomy barriers. When this interac-
tion is included in a study by Bloch
(1983), the impact of protection on
net exports is positive when a meas-
ure of the barrier to entry arising
from scale economies is =zero, but

becomes increasingly negative with
higher values of this barrier meas-
dre. The interaction between tar-

iffs and concentration does not have
a statistically significant impact
on trade in the Bloch study.

2.4 TRADE POLICY FOR INDUSTRIAL
DEVELOPMENT

My examination of the logic and
evidence supporting the excess—entry

hypothesis suggests that the hy-
pothesis is unsubstantiated. In-
stead, we find support for the hy-

pothesis that collusive pricing in
the protected Canadian market leads
to entry-preventing behaviour on the
part of established producers. This
entry-preventing behaviour tends to
improve the competitive position of
Canadian output in both domestic and
foreign markets, thereby working to

Western Economic Review,
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offset the deterioration in competi-
tive position due to collusive pric-
ing. Only when economies of scale
provide a natural barrier to entry
of new plants is there a clear dete-
rioration in competitive position
associated with a collusive pricing
response to protection.

Defenders of the National Policy
argue that highly protective tariffs
lead domestic producers to progres-
sively gain competitive strength.
My analysis suggests that this argu-
ment has current validity when ap-
plied to the right industries. In
the modern context, competitive
strength is associated with superior
products and marketing. Aggressive
marketing and product development

are linked with efforts by estab-
lished producers to deter entry
while engaging in collusive pricing
in a protected domestic market.
There is evidence that collusive

pricing occurs with high market con-
centration, and argue that entry-
preventing strategy is used only in
the absence of a barrier to entry
due to economies of scale. Thus,
the argument of the defenders of the
National Policy is applicable to in-
dustries with high concentration and
low economies of scale.

The combination of high concen-
tration and low economies of scale
is uncommon among well-established
industries. Caves, et al. (1980)
report a positive and statistically
significant relationship between
concentration and economies of scale
in their study of the determinants
of concentration in Canadian manu-
facturing. However, there is a use-
ful distinction between the type of
capital-intensive, standardized
products which have dominated manu-
facturing activity in the past and
the skill-intensive, high-technology
industries which are likely to domi-
nate in the future. Concentration
and economies of scale are logicalty
related for industries producing the
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first type of product, but not for
industries with products of the sec-
ond type. Thus, a positive case for
protection to enhance industrial de-
velopment is plausible in just the
type of industry which is currently
the focus of government development
efforts in Canada.

Economic theory has only recently
begun to examine the role of non-
price strategies in the dynamics of
industry development. A comprehen-
sive framework in which to examine
the consequences of tariff protec-
tion is not yet available. Further-
more, empirical studies of the im-
pact of tariffs in Canadian
manufacturing have been obsessively
focused on demonstrating the neg-
ative consequences of protection,
often neglecting the opposite impli-
cations of the statistical results.

NOTE

(Revised December 1984)

the 1980s."

A previous draft of this paper
the University of Manitoba's conference,
The author is indebted to conference participants,
David Levine, Harry Eastman, Chris Green,

Current proposals for trade liberal-
ization in Canada are based on this
combination of incomplete theorizing
and biased empirical studies. Our
construction of a positive case for
protection to enhance industrial de-
velopment in selected industries is
based on a critical re-examination
of this same body of theory and evi-
dence. Two conclusions follow:
first, current proposals for trade
liberalization are only applicable
to those industries in which there
is no plausible basis for expecting
industrial development. Second,
there 1is a pressing need for re-
search to identify the precise con-
ditions for a positive impact of
tariffs on industrial development,
so that we can refine and expand the
crude indicators of high concentra-
tion and low economies of scale.

was presented at
"Economic Policies for Canada in
as well as

Ron Shearer, Curt Eaton, Derek

Hum and Roger Beck for helpful comments.
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A 1985 Forecast of Seeded
Area in the Prairie Provinces

Daryl F. Kraft,
Dept. of Agricultural Economics,
University of Manitoba.

Joanne P. Karman,
Dept. of Agricultural Economics,
University of Manitoba.

Total area utilized to produce
cereal grains and oilseeds in the
prairie provinces equalled 75.7 mil-
lion acres in 1984, The total area
has grown very slowly with the only
additional 1land coming from land
formerly producing forages. Total
area seeded has, however, grown sub-
stantially. The growth in seeded
area has been at the expense of sum-
merfallow. For the years 1982, 1983
and 1984, summerfallow area equalied
22.1, 21.3 and 20.9 million acres
respectively. Since 1981, summer-
fallow has dropped by 2.9 million
acres. The result of less and less
summerfallow is that more and more
crops are seeded onh stubble. In
1982, 29.6 million acres or 56 per-
cent of the seeded land was on stub-
ble. By 1984, 33.5 million acres or
61 percent of the area was seeded on
land cropped in the preceding year.
Besides being the major source of
cropland growth, the increased area
seeded on stubble is important be-
cause the decision of which crop to
plant on stubble differs from crops
grown on fallow land. Before fore-
casting the area of each crop seeded
on stubble and fallow, it is worth-
while to review the forecasts for
total seeded area.

Table 1 shows
seeded exceeded

the predicted area
the actual area in

Western Economic Review,

1982 by 0.6 million acres (one per-
cent); equaled the actual area in
1983; and underestimated the 1984
seeded area by 1.1 million acres
(two percent) . In 1984, the major
source of error was an additional .4
million acres added from forage
crops and .4 million more acres of
crop seeded on stubble than was
forecast. For 1985, +two forecasts
of seeded area are presented. One
assumes the same amount of land will
be seeded in 1985 as in 1984, In
order to equal the total area seeded
last year, the crop seeded on stub-
ble must increase by 2 million acres

in 1985. This occurs primarily be-
cause the amount of fallow land
available for seeding in 1985 has
fallen from 21.6 million acres in

1984 to 20.1 million acres in 1985.
In 1984, 1.6 million more acres were
seeded on stubble than in 1983 and
in 1983, .8 million more acres were
seeded on stubble than in 1982. To
Jjust maintain the seeded area in
1985, only .4 million acres of 2.4
million acres added to the seeded
area base in the Jlast two years can
be summerfallowed in 1985. There-
fore, for every six acres added to
the seeded area since 1982, only one
acre can be summerfallowed in 1985
without seeded area falling. On av-
erage, for every three acres seeded
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to cereal grains and oilseeds, one
acre is summerfallowed in the prai-
ries. The other forecasted level of
seeded area reflects past trends in
the expanding area seeded on stubble
and indicates the increase will not
be sufficient in 1985 to prevent the
total seeded area from declining.
The area seeded on stubble in 1985
is expected to increase to 34.7 mil-
lion acres. This represents a 1.2
million acre increase but It is not
sufficient to offset a known 1.5
million acre decrease in the fallow
land available for seeding in 1985.
Therefore, summerfallow is forecast
to increase in 1985 +to 20.8 million
acres. This level is an increase of
.7 million acres above 1984. Area
summerfallowed is forecasted to de-
cline by .1 million acres in Manito-
ba and .2 miliion acres in Alberta.
But this drop is more than offset
with a forecasted increase in Sas-
katchewan of one million acres.
Therefore, the key to a growth in
seeded area rests with Saskatchewan
farmers. Given the fall soil mois-
ture in the northern half of the
grain producing area in Saskatchewan
was generally normal and the stocks
of grain are projected to be at min-

imal levels, the conditions suggest
further reductions in fallow are
likely. Because of this possibili-
ty, the two forecasts of seeded area
are used to predict individual
crops.

Prairie seeded acreages to oats,

barley, canola and flax for 1985 are
forecasted to be similar to 1983
seeded acreages. This means a de-
cline in acreages of these crops
from their 1984 levels, particularly
with respect to canola and flax.
Given the seeded area remains un-
changed or falls slightly, the up-
shot is that wheat acreages can be
expected to be an historical high.
The area seeded to wheat in 1985
is predicted to be 0.8 million acres
above the previous record set in

31

This substantial increase

can be attributed to the
current low levels of farm wheat
stocks. A comparison of expected
prices between the spring of 1984
and 1985 shows that with the current
initial payment and most recent fi-
nal payment, expected revenues per
acre from wheat have increased rela-
tive to the other crops.

Land summerfallowed in 1984 was
at an historic Jlow level for the
prairies. This means the available
fallow seedbed for 1985 is at an
all-time low. Prairie wheat acreag-
es on a fallow seedbed are forecast-
ed to decline from 198k, which means
that the expected wheat acreage in-
crease is due to the forecasted in-
crease of wheat seeded on a stubble
seedbed. This is the first time
that the seeded acreage of wheat on
stubble is expected to exceed the
wheat seeded on fallow for all of
western Canada. (However, in Sas-
katchewan, acreage of wheat on fal-
low is still predicted to be greater
than the area seeded on stubble.)

1983.
from 198k

Bariey area for the prairies is
forecasted to decrease &5 percent
from its 1984 level, returning to
its 1983 figure of 9.5 million

acres. An increase in barley acre-
age is expected in Manitoba and Al-
berta, but a large decrease in Sas-
katchewan's barley acreage on
stubble is expected to offset this.
Barley prices utilized to deter-
mine its relative profitability were
based upon the cash market in Thun-

der Bay. Because of the current lo-
cal barley shortages within the
prairies, the street prices of bar-

ley may not accurately reflect pric-
es at Thunder Bay and the expected
relative profitability would be un-

derestimated in the forecasts. In
this case, the forecasted area would
be too low. Therefore, the area

seeded to barley may equal last
year's area, but is unlikely to ex-
ceed it without a substantial de-
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TABLE 1

Actual and Predicted Cropland Usage in the Prairies
(Million Acres)

1982 1983 1984 1985
Pre- Pre- Pre-

Land Use Actual dicted Actual dicted Actual dicted Predicted

Seeded

on Fallow 23.2 23.0 22.6 22.1 21.6 21.3 20.1  20.12
. Seeded

on Stubble 29.6 30.7 31.2 31.9 33.5 33.1 35.5  3h4.7

New Land 0.3 0 .1 0 .4 0 0 0

TOTAL

CROPLAND 53.1 -53.7 53.9 5hL.0 55.5 5L L 55.6 54 .8

Summer -

fallow 22.1 21.8 21.3 21.2 20.1 20.9 20.0 20.8

TOTAL

LAND 75.2 75.5 715.2 75.2 75.6 75.3 75.6  75.6

* Assumes the same area seeded in 1985 as was seeded in 1984,

* Forecasted area seeded in 1985.

decrease in summerfallow.

A 2L percent decrease from 1984
is expected for prairie canola acre-
ages in 1985. This decline is ex-
pected to occur in Manitoba and Sas-
katchewan on both fallow and stubble
seedbeds, . and in Alberta on a stub-
ble seedbed. . Canola on fallow in
Alberta is forecasted to show a mod-
est increase in 1985. This net de-
crease in predicted canola acreages
is due to its lower expected rev-
enues. The model indicates that ex-
pected revenues from canola are not
only lower than they were in 1984,
but low relative to other crops.

Western Economic Review, Vol. &,

Last year, the forecasted area of
canola was 6.5 million acres, while
the seeded area equalled 7.1 million
acres. Table 2 shows the major
source of error was the canola seed-
ed on stubble land. The area pre-
dicted on stubble was 3.3 million
acres while the actual area was 3.8
million acres. The forecast error
is due to underestimating stubble
seeded cropland and underpredicting
the share of the stubble land seeded
to canola. The expected prices uti-
lized in the model were from the
months October, November and Decem-
ber. In the spring of 1984 (Aprit -

No. 1, March 1985 [ISSN 0715-4577]



June), canola prices increased L0
percent above the levels wused to
forecast 1984 seeded area. The ap-

parent effect of the higher canola
prices at the time of seeding was to
increase the area seeded on stubble.
Unless similar market events occur
in 1985, the area of land seeded to
canola is forecasted to decline by
1.7 million acres.

Prairie seeded acreages for flax-
seed in 1985 are forecasted to de-
crease 33 percent from last year (a
decrease of .5 million acres). The
decline 1is expected in all three
provinces and on both seedbeds. The
reasoning behind this is the pres-
ence of relatively higher on-farm
stocks of flax across the prairies.

Oat acreages for the prairies are
also expected to decline in 1985

Western Economic Review,
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(about 8 percent below 1984 fig-
ures), particularly on stubble
seedbeds. This can be attributed to

the relatively low expected revenue
from oats.

In conclusion, the 1985 forecasts
suggest that prairie farmers will
seed more land to wheat than ever
before. The increase occurs in all
provinces. The only factor which
may reduce the switch to more-wheat
would be an announcement of lower
initial payments for the 1985/86
crop year. Given the low stocks of
all grains and the lower forecasted
area for barley, cats, canola and
flax, the expected supplies of these

crops will just be sufficient to
meet historical requirements in
1985/86.
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TABLE 2

Prairie Provinces
Actual and Forecasted Seeded Area

{Million Acres)

1984 1985
Crop Seedbed Actual Forecast Forecast
Wheat Fallow 16.0 15.9 15.12 15.12
Stubble 15.7 15.7 1.3 18 /
Total 31.7 31.6 34,4 33.8
Dats? Fallow .5 5 .6 6
Stubble 2.1 1.7 1.7 1.7
Total 2.6 2.2 2.3 2.3
Barley Fallow 1.4 1.4 1.1 1.1
Stubble 8.1 8.8 8.5 8.4
Total 10.1 10.2 9.6 9.5
Canola Fallow 3.3 3.2 3.0 3.0
Stubble 3.8 3.3 2.5 2.k
Total 7.1 6.5 5.5 5.4
Flaxseed Fallow b .3 .2 .2
Stubble 1.1 1.1 .8 .8
Total 1.5 1.4 1.0 1.0
Other* Total 2.5 2.5 2.7 2.7
TOTAL 55.5 54,4 k5.5 54 .8
! Assumes the total area seeded in 1985 equals 1984,
2 Forecasted area seeded 1984.
* Qats seeded for grain only.
4

Western Economic Review,
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Mixed grain, sunflowers, mustard, peas, lentils, buckwheat, rye and corn.
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The System of Transfers to
and from Households in Canada

David Cheal,
Sociology Department,
University of Winnipeg.

The federal government has re-
cently initiated a public debate on
the future of benefits programs for
children and the elderly in Canada.
The government's own position has
been set out in a consultation paper
{Canada, 1985) to which all inter-
ested parties have been invited to
respond. As part of this consulta-
tive process | want to draw atten-
tion to some fundamental issues
which have been overlooked. In
brief, | shall propose that the ef-
fect of government transfer programs
must be considered within the con-
text of a broader system of inter-
generational transfers to and from
households. Any attempt to set na-
tional priorities for income distri-
bution should take this broad trans-
fer system into account.

In modern society the transfers
received by households include both
government transfers and private

transfers received from other house-
holds (see Lampman and Smeeding,
1983) . Although private support
systems may have declined in impor-
tance as government support systems
have expanded, they are not insig-

nificant (Shanas, 1979). The sup-
ports provided by individuals in-
clude personal services of various

transfers of money and
form of gifts.

kinds, and
goods, often in the

Western Economic Review,

Gift transactions are important fea-
tures of kinship networks. Osborn
and Williams (1976) have shown that

in London, Ontario, exchanges of
gifts between kin are considerably
more frequent than exchanges of

household tasks, discussion of daily
problems, <child care, or financial
assistance.

The continued existence of pri-
vate transfer systems in modern so-
ciety is no longer questioned, and
in recent years attention has shift-
ed to the nature of their effects.
It has become <clear that we know
very little about the relationships
between household transfers and gov-
ernment transfer programs {Moon,
1983) . Until more is known about
the nature of these relationships we
will not be able to arrive at any
realistic assessment of the effec-
tiveness of public policies concern-
ing income redistribution. Never-
theless, it is possible to make some
preliminary observations which may
serve to indicate the kinds of is-
sues which need to be addressed in
public debate and in social scien-
tific research.

Transfer programs intended to
benefit children and the elderly ev-
idently have an age criterion as one
of their conditions. The specific
age categories identified cannot be

Vol. 4, No. 1, March 1985 [ISSN 0715-4577]




36

considered
since in

in isolation, however,
reality they are merely
segments of the 1life cycle. The
federal government's consultation
paper on Child and Elderly Benefits
recognizes this fact when it notes
that one of the constraints upon
changing the level of elderly ben-
efits is the need to allow for ad-
justments in patterns of savings in
earlier years {Canada, 1985, p. 8).
The accumulation of savings is not
the only economic consideration
which must be viewed from a life cy-
cle perspective. It is also neces-
sary to take into account patterns
of savings and income disbursements,
including inter-family transfers.
Recent analyses of expenditure
surveys in Canada (Cheal, 1983) and
the United States (Chen and Chu,
1982; McConnel and Deljavan, 1983)
have shown that gifts and contribu-
tions account for relatively large
proportions of the disbursements by
elderly families. The elderly do,
of course, receive benefits from
others as well as g¢giving to them,
but their gift transactions do not
balance. The elderly give more than
they receive, and their 'altruistic
deficit' is larger than that for any
other age group (Cheal, 1983; 1985).
Deficits in private transfers ex-
perienced by some households arise
because other households have net
surpluses in their transactions. In
€anada, the greatest net per capita
benefits are received by unattached
individuals under 45 years of age,
and by families with one or more
children age four or younger in
which the husband is under 45 years
of age (Cheal, 1984).
It is instructive
net effects of
households with
transactions between
government agencies. This compari-
son is particularly interesting for
what it has to tell us about the re-
lationships between the values of

to compare the
transactions between
the net effects of
households and

Western Economic Review,

everyday life and
official policy.
Since the end of the Second World
War, federal and provincial govern-
ments in Canada have attempted to
redistribute incomes in favour of
sections of the population consid-
ered to be in need. Among those
groups the elderly have been identi-

the principles of

fied as a prime target for public
policy. Government intervention has
taken a variety of forms, and al-
though the social benefits of some

programs appear to be minor, govern-
ment transfers to the elderly have
clearly brought about a redistribu-
tion of income (Ross, 1980, pp.
63-65) . Government transfer pay-
ments now make up a significant pro-
portion of the incomes of older Can-
adians (Stone and MaclLean, 1979, p.
23). At the same time, the elderly
have benefited from the progressive
nature of the Canadian income tax
system. Since their average incomes
are low, the burden of direct taxa-
tion falls mainly on the members of

younger age groups. As a result,
elderly Canadians are substantial
net beneficiaries in their trans-

actions with the state.

The comparative effects of pri-
vate and public transactions for
households at different stages of
the family 1ife cycle can be illus-
trated from Statistics Canada's 1978
Family Expenditure Survey (Statis-
tics Canada, 1982).

FAMILY LIFE CYCLE STAGES

a. Unattached individuals, under 45
years of age.

b. Married couples with no children
under sixteen years old, in which
the husband is under L5 years of
age.

c. Married couples
children age four
which the husband is
years of age.

d. Married couples

with one or more
or younger, in
under 45

with one or more
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children under sixteen years old,
none of whom are four years old
or younger, in which the husband
is under 45 years of age.

e. Married couples with children
under sixteen years old, in which
the husband is age 45 to 64.

f. Married couples with no children
under sixteen years old, in which
the husband is age 45 to 6k.

g. Married couples, in which the
husband is 65 years of age or
older.

h. Unattached individuals, age 65 or
older.

The figures presented in Table 1
show that the system of household

Canada consists of

intergenerational
transfers that flow in opposite di-
rections. The net effect of trans-
actions between households and gov-
ernments is to transfer income from
the young and the middle-aged to the

transactions in
two types of

elderly. On the other hand, the net
effect of transactions between
households is to transfer income

from the middie-aged and the elderly
to the young. It is important to
note that the magnitudes of these
effects are unequal. Nevertheless,
the system of private transfers is
too substantial to be ignored. The
net deficit in private transactions
incurred by elderly households is

equivalent to between six percent
and nine percent of the net benefit
that they gain from their trans-
actions with governments.
L, DISCUSSION

Recent discussions of income ben-

efits have tended to focus upon the
various means by which established
income redistribution policies might

Western Economic Review,

37

be implemented (e.g., Hum, 1984).
As a result, there has been little
serious reflection upon the ends
which these programs should serve.

It is appropriate at this time to
ask ourselves what the relationship
should be between government pro-
grams and Canadian social life.

In the consultation paper on
Child and Elderly Benefits, the fed-
eral government has explicitly not
proposed reducing the level of eld-
erly benefits (Canada, 1985, p. 11),
but has instead advanced a model for
the reform of child benefits. The
proposed reform would increase the
tax burden for most families with
children, and thus make their aver-
age deficit in transactions with
governments even larger (Canada,
1985, p. 12). This combination of
policy recommendations might be de-
sirable if there was an evident com-
mitment among Canadians to reduce
the economic circumstances of fami-
lies with children while leaving the
economic benefits of the elderly in-

tact. Yet the opposite seems to be
the case. If we look at what Cana-
dians actually do in their everyday
private transactions, it appears
that younger families are prepared
to withhold economic benefits from

the elderiy, while the elderly them-
selves seek to maintain a high level
of expenditure on others. The rea-
sons for these practices, if they
could be clearly established, might
tell us a great deal about the ways
in which Canadians adjust to econom-
ic and social pressures. In partic-
ular, it seems likely that much more
attention will need to be paid in
the future to the "life cycle
squeezes'' experienced by pre-retire-
ment age groups (see esp. Oppenheim-
er, 1974; 1982; Schultz, 1974),
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ANALYSTS' NOTEBOOK

L

Coping With Collinearity

Greg Mason,

Institute for Social and Economic Research,

University of Manitoba.

5.1 INTRODUCT I ON

Collinearity (multicollinearity)

is widely accepted as the most im-
portant and intractable disturbance
to linear regression models. A

standard diagnosis such as examining
the simple correlation nature is of-
ten inadequate, as is dropping vari-
ables/observations and judging the

resultant variability of coeffi-
cients and associated statistics.
This note reviews recent develop-
ments in diagnosing the presence of
harmful collinearity and suggests
some remedies. By necessity, the

discussion is summary in form, with
general rules of thumb replacing de-
tailed proof. For this the reader
is referred to the bibliography.

One caveat is important. The
presentation here rests on the work
of Belsley, Kuh, and Welsch (1980),
and the reader should be cautioned
that the entire area is under active
research and debate. This note
merely summarizes the present state
of the art; it may well change to-
morrow.

Western Economic Review,

5.2 WHAT IS COLLINEARITY?

Collinearity is
statistical problem.

basically not a
That is, ac-

cording to the approach of BKW
(1980), inferring the presence of
“"harmful" collinearity is not as-

sisted by any statistical test such
as is used to reject a null hypothe-
sis in the classical research situ-
ation.

Rather, collinearity is diagnosed
using indications which have been
developed using simulation and other
trial and error processes. This is
simply because collinearity is not
due to some flaw in sampling or oth-
er failure in the ordinary least
squares assumptions.

Intuitively, <collinearity exists
among two or more independent vari-
ables which are highly correlated.
The effect of this is to produce re-
gression estimates with inflated
variances. in other words, the in-
dividual t values are unreliable,
and it becomes difficult to test hy-
potheses on the regression parame-
ters. A formal definition is sup-
plied by Gunst (1984):

said to exist
X= (x,,
suitab}y

A collinearity is
among the columns of
xz,...xp) if for a
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there ex-
C2..+Cp not

predetermined e, > 0
ists constants c 1,

all zero, such that
C1Xy *+ CaXp + ...cpXp =

S with |[5]]<e, | |el]

A simple analogy is provided by
Hocking and Pendleton {1983). A
picket fence (where each picket rep-
resents an independent variable),
has even spaces between the pickets.
Collinearity exists when pickets ov-
erlap. The collinearity becomes
more severe as individual pickets
widen and overlap other pickets, ef-
fectively hiding them from view. In
other words, collinearity obscures
the role of individual pickets
(variables), and makes some pickets
(variables) redundant.

5.3 DIAGNOSING COLLINEARITY

Conventional indications of col-

linearity are:

a. parameter instability when one or
more variables are withdrawn from
the regression;

b. instability in the estimates of
standard error of the regression
coefficients, when variables and/
or observations are withdrawn;

c. large subsets of regressors (in-
dependent variables) statistical-
ly indistinguishable from zero,
but high overall goodness of fit

(R2);

d. statistically significant pair-
wise correlations between inde-
pendent variables.

The first indication that multi-

collinearity may be a problem in any
specification occurs as variables
are dropped/added to the equation.
Previously significant (statistical-
ly) variables become insignificant,
and may change sign. In simple cas-
es, the pairwise correlations may

Western Economic Review,

provide straightforward indications
of the offending variables. How-
ever, as a general rule, experiment-
ing with specifications and examin-
ing the correlation matrix are
limited as collinearity diagnostics.
A simple procedure or indicator is
usually insufficient to detect col-
linearity. This is a crucial point.
Collinearity is frequently specific
to model specification (what wvari-
ables are included, and the algebra-
ic form of the regression), and def-

inition of the wvariables. Several
points are important to detecting
collinearity.

First, the regression model s

ill-suited for exploratory analysis.
in fitting a regression, the analyst
ought to have developed a clear
structural model, for which the re-
gression serves as a step in con-
firming the hypotheses underlying
the research. Exploratory analysis,
comprising bivariate plots, summary
statistics, and various graphical
approaches (stem-leaf plots, etc.)
ought to be undertaken prior to the
specification of a confirmatory mod-
el.

Second, each variable must be
clearly understood in terms of its
construction and definition. Aside

from aiding in the interpretation of
the regression parameters, the vari-
able definition is essential to un-
raveling measures which may '"over-
lap."

5.4  SPECIFIC BIAGNOSTICS IN
DETECTING MULTICOLLINEARITY

5.4.1 Condition Index

The condition index, developed by
Belstley, Kuh and Welsch (1980),
measures the degree to which regres-
sion parameters are influenced by
small perturbations in the data ma-
trix. As this index rises toward 10
to 15, the sensitivity of regression
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parameters increases. In general,
BKW indicate that a condition index
in excess of 20 is a clear indica-
tion of harmful collinearity. As
the condition index rises, the 'R?'
on the wunderlying linear relation-
ship (among the subset of offending
independent variable) will rise.

5.4.2

Variance-Decomposition

Proportions

The condition index signals that
a subset of the independent variable
are collinear. The variance decom-
position matrix signals which vari-
ables are involved. This is a p X p
matrix (where p is the number of in-
dependent variables). Reading
across each row, any set of two en-
tries or more which have values in
excess of .5 signals a variable
which is 1likely to contribute to
harmful collinearity. Note that
aside from the first row {corre-
sponding to the intercept term), one
entry will often be relatively high
(.6 or greater). It is also likely
that for any high index, several
variables will be involved, and the
variance decomposition will be dis-
tributed across the row. Therefore,
if the condition index is high (20
or more), look for several "high"
entries. With only two variables
(i.e., pairwise correlation), the
values will bpe relatively high,
around .7, but as the number of
variables involved increases, the
typical value will fall and be
spread across a number of (but not
all) entries.

Variance Inflation Factors

5.4.3

Variance inflation factors (VIF)
provide a simple measure of the sus-
ceptibility of a variable to colli-
nearity from other terms included in
the regression. Generally, values

Western Economic Review,
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in excess of 10 indicate that the
variable is redundant. However,
there is no real basis for such a
rule of thumb. Also, the set of

VIFs does not reveal near dependen-
cies; that is, subsets of indepen-
dent variables which are weakly col-
linear, and which can degrade
statistical evaluation of a regres-
sion. VIFs are easy to understand,
and do provide a quick way to ini-
tially evaluate a regression. Also,
the square root of the largest VIF
is the lower bound for the highest
condition index.

5.5 EXAMPLE

Consider the following regression
run on the MINCOME Baseline data.
This data set has 2173 observations,
and is cross-sectional. While col~
linearity is pervasive for. time se-
ries data, cross-sectional data can
also exhibit this problem. The ob-
ject of this regression is to esti-
mate the determinants of household
total net worth as a function of

a. household income, F35

b. family size (number of persons),
F8

family size index, F11

number of children under 6, F10
net worth (less house value),
NTWRTH1

age of male head, F6

age of female head, F7

humber of years in work force -
male head, F56

o o0

.

JKQa —h
.« .

i. income in 1974, INCOME7L
j. income in 1973, INCOME73
Clearly, certain subsets of these
variables, namely (a,i,j), (f,g,h),

and (b,c,d) are likely to be colli-
near. (Note this regression is run
solely to illustrate the diagnos-
tics.) The results (using SAS) are
as follows (the dependent variable
is total household net worth).
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TABLE 1la
PARAMETER STANOARD T FOR HO: VARIANCE VARIABLE
VARIABLE DF ESTIMATE ERROR PARAMETER=O prO8 > |T] INFLATION LABEL
INTERCEP 1 ~18005.64 ¢ 3524 .547 -5.108 0.0001 0. 000000 INTERCEPT
F3%5 i 0.081665 0.283382 0.288 0.7733 10.582473 TOTAL 1974 ADJUSTED INCOME
F8 1 -1862.852 698.7086 -2.808 0.0052 12.232980 FAMILY SIZE
Ftt 1 142.650 51.441487 2.773 0.0058 15.627763 FAMILY SIZE INDEX
F10 ] 201.77% 480.488 0.420 0.6747 1.588468 NUMBER Of CHILOREN UNODER &
NTYWRTH1 1 1.320939 0.062885 21.006 0.0001 1.140160
F& 1 334.466 49.511406 6.75% 0.0001 2.275003 AGE, MALE HEAD
FS6 1 8.692264 50.822164 0.171 0.8643 2.293864 NUMBER OF YEARS WORKED FULLTIME-MALE
INCOMET4 1 0.024698 0.328486 0.075 0.9403 13.026178
INCOMET3 1 0.413441% 0.168180 2.458 0.0143 2.329838

As expected, several variables give

of how these may be linearly relat-

indications of collinearity, in par- ed. The condition index and vari-

ticular F8 and F11, and possibly ance decompositions proportion ma-

INCOME7L; however, we have no idea trix provides useful clues.

TABLE 1b

COLLINEARITY DIAGNOSTICS VARIANCE PROPORTIONS

. CONDITION PORTION PORTION PORTION PORTION PORTION PORTION PORTION PORTION

NUMBER EIGENVALUE INOEX INTERCEP F35 F8 Fit F10 NTWRTH1 F6 F56 INCOMET4
1 7.829 1.000 0.0001% 0.0003 0.0002 0.0001 0.0026 0.0032 0.0006 0.0023 0.0002
2 0.840270 3.052 0.0001 0.0000 ©.0003 0.0000 0.0850 0.5953 0.0000 0.0077 0.0000
k<] 0.543326 3.796 0.0000 0.0002 0.0001 0.0000 0.2604 0.2823 0.0024 0.1083 0.0000
4 0.396420 4.444 Q.0002 0.0165 0.0017 0.0001% 0. 1061 0.05%33 0.0013 0.1219 0.0044
5 0.188023 6.288 0.0065 0.0056 0.0034 0.0019 0.1753 0.0158 0.0296 0.3127 0.0047
6 0. 10055 ¢ 8.824 0.0086 0.0210 0.0226 0.0011 0.0420 0.0006 0.0672 0.0845 0.0019
7 0.058572 11.561 0.0106 0.0114 0.0473 0.0018 0.0443 0.0111¢ 0.0245 ©0.0003 0.0286
8 0.022902 18.489 0.1237 0.0267 0.0012 0.0067 0. 1046 0.0104 0.7584 0.3382 0.0749
8 -0.008746 29.819 0.0827 0.5366 0.2594 0.0379 0.0038 0.0043 Q. 1054 0.0082 0.5418
10 0.002314 58,174 0.7674 0.3818 0.6640 0.9503 0.17%7 0.0141¢ 0.0107 0.0048 0.3433
The condition index rises to 32, correlation matrix is not helpful.

indicating the possible presence of Revising the specification produces

collinearity. Further reading the results in Tables 2a and 2b.

across row 11 reveals large propor-
tions associated with F8 and F11.
In row 10, with a condition index of
17.57, there are large proportions
associated with F35 and INCOMET7AL.

Note that despite the condition
index rising to only 8.7, a number
of near linearities are signaled.
ldeally, only one entry in the row

ever should be relatively large and

None of this is surprising. The stand out. This regression still
definition of the wvariables is such has plenty of problems, not the
that F8 and F11 are very close, as least of which is a severe simulta-
is F35 and INCOME7kL. Also, these neous equation bias because net
are pairwise relationships, which worth type of variables appear on
are revealed in the correlation ma- both sides of the regression equa-
trix (see Appendix), but if more tion.
than two variables are involved, the

Western Economic Review, Vol. &, No. 1, March 1985 [ISSN 0715-L4577]
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TABLE 2a
PARAMETER STANCARD T FOR HO: VARIANCE VARIABLE
VARIABLE DF ESTIMATE ERROR PARAMETER=Q PROB > ITI INFLATION LABEL
INTERCEP 1 ~12370.523 1884.510 -6.564 0.0001 0.000000 INTERCEPT
F3s 1 0.043674 0. 110014 0.3897 0.6815 1.572953 TOTAL 1974 ADJUSTED INCOME
F8 i ~50.242142 252.026 ~-0. 199 0.8421% 1.569681 FAMILY SIZE
NTWRTH1 1 1.347282 0.062762 21.467 0.0001 1. 120055
F6 1 361.755 46. 145319 7.839 0.0001 1.948971 AGE, MALE HEAD
[ 311 1 19.602245 50.891896 ©.384 0.7008 2.277415 NUMBER OF YEARS WORKED FULLTYIME-MALE
INCOMET3 ] 0.537219 0. 149776 3.587 0.0004 1.822373
TABLE 2b
COLLINEARITY DIAGNOSTICS VARIANCE PROPORTIONS
CONDITION PORTION PORTION PORTION PORTION PORTION PORTION PORTION
NUMBER EIGENVALUE INOEX INTERCEP F3s FB NTWRTHt F& F56 INCOME73
1 $.501 1.000 0.0010 0.0034 0.0027 0.0074 0.0014 0.0050 0.0028
2 0.740899 2.725 0.0010 0.0004 0.0042 0.9012 0.0008 0.0001 0.0004
3 0.399270 3.712 0.0050 0.0848% 0.0023 0.0016 0.0010 0.3369 0.0047
4 0.185178 5.450 0.0157 0.2105 0.1125 0.0601¢ 0.0272 O.1881 0.0398
] 0.100740 7.3%0 0.0238 0.0819 0. 1808 0.0010 0.0886 0.0386 0.3874
[} 0.052667 10.220 0.0124 0.4119 0.6011 0.0194 0.1214 0.0404 0.5562
7 0.020325 16.451 O.841% 0.2073 0.0863 0.0092 0.7487 0.3810 0.0087
5.6 SUMMARY AND DIAGNOSIS offending terms, but note that
others could be involved.
Collinearity reduces the hypothe-
sis~-testing power of linear regres-
sion by inflating the variance on 5.7 REMEDIES: A PARTING WORD
parameter estimates. In diagnosing
collinearity, the analyst must pro- The corrective action taken in
ceed slowly. Recommended are: "fixing" the model used to be to
drop the offending variable. Unless

careful exploratory analysis on
all variables and key bivariate
relationships;
analysis of the
tion matrix;
careful development of the struc-
tural model, and definition of
variables;
collinearity should be suspected
if - VIF is greater than 10
- condition index is greater
than 15; and
variance proportions
relatively high on more
one variable.

a.

simple correla-

are
than

These are likely to be the

Western Economic Review,

some silly mistake has been made {(as
in the example above), care should
be taken not to drop variables which
have a theoretical role in one's
statistical analysis.
Ancther common
transform the data. Standardized
regression, centering, logarithms,
first differences (on times series
data) are transformations which fre-
quently eliminate collinearity.
They can also trigger collinearity
just as frequently. Also, wunless
these transformations are indicated
by the theory, it is ill-advised to
undertake them as a cure of colli-
nearity. Also, polynomial

remedy s to
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regressions often have collinearity
in certain ranges of the data.
Specialized techniques such as
mixed Bayesian and ridge regression
can be used, but require extra (pri-
or) information beyond the scope of
most research. Also, these are
quite sophisticated procedures, and
are not recommended for most social
research.
Finally, regression models are
part of many advanced procedures in
the social sciences. LISREL,
ANCOVA, and other approaches all may
contain collinear relationships
.which are hard to detect, especially
if the researcher simply lets the

NOTE

machine do the analysis. In my
view, this 1is a major weakness of
these new procedures.

in the final analysis, the focus
must be on the relation between
theory and estimation. Collinearity
seems to occur so frequently, simply
because performing regression analy-
sis is trivial using modern soft-
ware. Coping with collinearity is
primarily accomplished through care
in the specification of the model.
It makes no sense to correct for
collinearity if the underlying model
has silly mistakes in specification
(as the example above), or because
the variables are poorly understood.

This is a revised version of a TECHNOTE published January 16, 1985.
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NTWRTH
NTWRTH 1.00000
NETWORTH 0.0000
535

£35 0.12506
TOTAL 1S74 ADJUSTED INCOME 0.0028
535

r8 , 0. 15983
FAMILY SI1ZE 0.0002
535

F1 0.27446
FAMILY SIZE INDEX 0.0001
535

F10 -0.20674
NUMBER OF CHILDREN UNDER 6 0.0001
535

NTWRTH1 0.70363
0.0001

535

6 0.42320
AGE, MALE HEAD 0.0001
532

F7 0.43528
AGE . FEMALE HEAD 0.0001
531

56 0.39427
NUMBER OF YEARS WORKED FULLTIME-MALE  0.0001
529

INCOMET4 0.29675
0.0001

535

INCOMET3 0.33833
0.0001

535

INCOMET3

NTWRTH ©0.33833
NETWORTH ©0.0001
sas

Fas 0.48174
TOTAL 1974 ADJUSTED INCOME 0.0001
784

Fa ©0.32025
FAMILY SIZE 0.0001
794

Fid 0.40586
FAMILY SIZE INDEX 0.0004
794
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NUMBER OF CHILDREN UNDER 6 0.0002
784

NTWRTH1 0.24581
©0.0001

535

F6 0.20679
AGE, MALE HEAD 0.000+
191

F7 0.20005 .
AGE ,FEMALE HEAD 0.0001
789

£56 0.41862
NUMBER OF YEARS WORKED FULLTIME-MALE  0.0001
INCOMET4 067383':
784

1.00000

INCOMET3 Fposd

CORRELATION COEFFICIENTS / PROB > |R| UNDER HO:RHO=O / NUMBER OF

794

F3s

0. 12506
0.0038
535

1.00000
0.0000
794

-0.18312
0.0001
794

~0. 16485
0.0001
784

~0.08914
0.0120
794

0.17760
0.0001
335

~0.13130
0.0002
791

~0. 13389
0.0002
789

0.07413
0.0380
784

0.78407
0.0001
194

0.48174
0.0001
784

APPENDIX
F8 Ft1 F10 NTWRTH{
0.15983 0.27446 -0.20674 0.703€3
0.0002 0.0001 0.0001 0.0001
5395 535 535 535
-0.18312 -0, 16485 -0.08914 0.17760
0.0001 0.0001  0.0120 0.0001
794 794 794 535
1.00000 0.92668 0.16068 0.00052
0.0000 0.000¢ 0.0001 0.9803
794 794 794 535
0.82668 1.00000 -0.01866 0.07895
0.000t 0.0000 0.5996 0.0680
784 784 784 535
0.16068 -0.01866 1,00000 -0.12717
0.0001% ©.5886 0.0000 0.0032
794 794 794 535
0.00053 0.07895 -0.12717 1.00000
0.9803 0.0680 0.0032 ©.0000
535 535 535 835
0.39600 0.49839 ~0.35925 0.16713
0.000¢ 0.0001 0.0001 0.0001
791 7914 791 532
0.35942 0.48298 -0.40183 0.16629
0.0001 0.0001 0.0001 0.0001
788 788 789 531
0.43096 0.48306 -0.21150 0.19936
0.0001 0.0001 0.0001 0.0001
184 T84 784 529
0.29222 0.36243 -0.10277 0.23818
0.0001 0.0001 0.0037 0.0001
794 794 794 535
0.32025 0.40586 -0.12973 0.243581
0.0001 0.000¢ 0.0002 0.0001%
794 794 794 535

OBSERVAYIONS
Fé F7
0.42320 0.43528
0.0001 0.0001
532 531
-0.13130 -0.13399
0.0002 0.0002
791 788
0.39600 0.35842
0.0001 0.0001
781 789
0.49838 0.48298
0.0001 0.0001
791 788
~0.35925 ~0.40183
0.0001 0.0001
781 789
0.16713 0.16629
0.0001 0.0001
532 531
1.00000 0.82083
0.0000 0.0001
781 786
0.82083 1.00000
0.0001 G.0000
786 788
0.66473 0.60951
0.0001 0.0001
781 780
0.17064 0.16580
0.0001 0.0001
791 789
0.20679 0.20005
0.0001 0.0001
791 788

F56

0.39427
0.0001t
529

0.07413
0.0380
784

0.43098
0.0001
784

0.48306
0.00014
784

-0.21150
0.0001
784

0.18836
0.0001
528

0.66473
0.0001
781

0.60851
0.0001
780

1.00000
0.0000
784

0.37107
0.0001
784

0.41862
0.0001
784

L7

INCOMET4

0.29675
©0.0001
535

0.79407
0.0001
794

0.28222
0.0001t
794

0.36243
0.0001
794

-0.10277
0.0037
794

0.23818
0.0001
535

0.17064
0.0001
791

‘0. 16580
0.0001
1898

0.37107
0.0001
784

1.00000
0.0000
794

0.74098
0.0001
794
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OTHER TECHNOTES

Technical bulletins provide a short discussion of current interest to the
research community. One copy of each bulletin (or set of bulletins) is
distributed to interested individuals free of charge. Subsequent copies
are $2.50 each. Quantity orders (more than 10) will be $2.00 each.

TB-1 RESPONSE RATES ON MAI1LOUT SURVEYS.
A brief review of the techniques for attaining acceptable response
rates on a mailout survey.

TB-2 ESTIMATION OF LORENZ CURVE (AND GIN! COEFFICIENT) FROM
GROUPED INCOME DISTRIBUTIONS.
Lorenz curve and GINI coefficient are basic measures of inequality.
This technical note presents a simple way of computing this measure,
and a SAS (Statistical Analysis System) program for implementing this
procedure.

TB-~3 WHY IS 1000 ENQUGH? WHEN IS 1000 NOT ENOUGH?
It is puzzling that a sample of 1000 provides sufficient accuracy for
survey research. This note reviews (at an intuitive level) why this
is so, and also, under what conditions a larger sample is needed.

TB-4 REPRESENTATIVENESS AND RANDOMNESS IN SURVEY RESEARCH.
A1l survey research produces samples which are not completely repre-
sentative of the population. This note reviews the idea of represen-
tative sample, and presents one way in which samples are weighted.

TB-5 A PRIMER ON POLLS.
Survey research is very common, but from published reports it appears
that few have the information needed to evaluate the quality of a
poll.

TB-6 A CONCISE VIEW OF MULTIVARIATE METHODS: FACTOR ANALYSIS
AND PRINCIPAL COMPONENTS.
(Forthcoming in 1985) This note reviews the essentials and applica-
tion of these two widely employed data reduction techniques.

TB-7 ECONOMIC FORECASTS: WILL THEY EVER GET IT RIGHT?
(Forthcoming in 1985) Economists are criticized for failing to fore-
cast the future. In fact, given the difficulties, the record of per-
formance has been reasonably good. This paper reviews the recent re-
cord for the forecasting industry and outlines why economists cannot
be expected to do better.

TB-8 COPING WITH COLLINEARITY.
Multicollinearity is one of the most perplexing problems in regres-
sion. This note reviews the state of the art in the area, and pres-
ents the most common diagnostics.
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TB~9 TO BE OR NOT TO BE - THE LOGISTIC CHOICE.
Dichotomcus models are a convenient method for analyzing data which

describes behaviour involving choice. This note outlines the use of
the models and diagnostics associated with standard computer pro-
grams.
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Book Reviews

Parliament vs. An Essay on

People:

Democracy and Canadian Political

Cul-

ture, by Philip Resnick, Vancouver, New Star Books,

This is a provocative little book
designed to stir up controversy. It
sets out to attack many of the cher-
ished beliefs Canadians hold about
their system of government and out-
lines an alternative approach to the
organization of Canadian political
and economic life. This is a tall
order in a book of only 120 pages.
However, Professor Resnick provides
a general and speculative essay, hot
a detailed analysis, and it would be
unfair to fault the book for gloss-
ing over certain issues. The aim is
to arouse Canadians from their habit
of living in a mental fog, and in
this it succeeds.

The people who operate government
in Canada and those of us who study
it full-time have tended to assume
the superiority of existing politi-
cal arrangements, especially if some
modest institutional reforms could
be accomplished. Only very recently
have Canadians in general questioned
the assumption that representative,
cabinet~parliamentary government is
the most effective, responsive, ad-
aptable, yet stabie, political sys-
tem ever invented. There are still
devout proponents of the system
around who <cling firmly to this

Western Economic Review,

1984. (120 pp.)
belief, but Professor Resnick is not
among them. Representative govern-
ment is too elitist and not suffi-
ciently democratic in his view. It
reflects and reinforces unwarranted
disparities in economic power within
Canadian society. Resnick sketches
a more participatory political
structure, involving the retention
of familiar representative institu-
tions but supplementing them with
new forms of direct democracy. As
an alternative to corporate domina-
tion and state capitalism, or a cen-
trally-planned economy, he proposes
a form of market socialism with
workers in control of major enter-
prises.

Resnick begins with the familiar
observation that Canadians lack a
revolutionary and populist tradi-
tion. OQOur society is the product of
a counter-revolution; its national
motto is “peace, order and good gov-
ernment,' not "life, liberty and the
pursuit of happiness." In politics
our traditions have been elitist.
Canadians have been taught deference
and obedience, The political order
complemented and reinforced the
emerging economic system, according
to Resnick:
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With our second-hand parlia-
mentary institutions from Eng-
land, we inherited a good deal
more: an unelected upper
house, aristocratic preten-
sions and parliamentary ritu-
als, royal prerogative and,
finally, property rights writ-
ten into the fabric of politi-
cal culture.

Resnick concedes that in comparative

terms Canadians are a remarkably
free people and that in terms of
civil liberties progress has been

realized within the framework of the
parliamentary system.

If one accepts Resnick's assump-
tion that democracy must involve di-
rect, popular control over deci-
sions, one is led inevitably to his
conclusions. Canadians have shown
themselves in critical situations,
like the War Measures crisis of
1970, to be too deferential towards
governmental elites. Yet, there has
been a growing dissatisfaction with
important features of the political

system. Even the recent constitu-
tional reform exercise, which Res-
nick claims was proclaimed as a

striking accomplishment of a mature
democracy, was in fact criticized by
many knowledgeable observers as be-
ing flawed in the procedures fol-
lowed and the final results. In
short, Canadians are not yet aggres-
sive enough in their political par-
ticipation, but they are less pas-
sive and subject to manipulation
than Resnick implies, and govern-
ments have been forced to cope with

a new insistence that people be
heard before decisions affecting
them are taken. While this is not
direct democracy, it represents
progress.

To implement the theory of direct

democracy, Resnick proposes some-
thing called ‘'the base-unit' level
where democratic norms would be

Western Economic Review,
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learned through the practice of de-
bating and approving policy initia-
tives, to be transmitted to commit-
tees at the municipal and provincial
or national level, or by reacting to
proposals from governments at those
levels. Seventeen thousand base
units, with approximately 1,000 mem-
bers each spread across the country,
would be granted some decision-mak-
ing powers. Most decisions will
still be made by elected govern-
ments, he concedes. |In other words,
Resnick is forced to acknowledge the
practical need for representative
government, but it is unclear wheth~-
er representation is antithetical to
direct democracy in his theoretical
outliook. There is not the space
here to debate the matter, but | be-
lieve that Professor Resnick ig-
nores, or at least underestimates,
the positive civic virtues of repre-
sentative institutions.

In the economic sphere, Resnick
rejects a laissez-faire market econ-
omy or a centrally-planned socialist

economy . As the first step towards
market socialism, firms with assets
in excess of $5 million would be na-

tionalized (with compensation to the
former owners paid on a sliding
scale up to an arbitrary maximum)
and immediately turned over to their
employees. Resnick acknowledges
that such a dramatic step would in-
volve numerous problems, some of
which he anticipates and handles
with some persuasion. There is
still a large leap of faith invoived
in accepting his plan, however, even

if one accepts his philosophical
goals,

Most readers will dismiss this
book as wutopian and impractical.

Judged in terms of the immediate po-
litical feasibility of the ideas ad-
vanced, they would be right. How-
ever, this mistakes the purpose of
the book, which is intended to raise
broader philosophical issues. At a
time when Canadians should be
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looking for new ideas, Professor
Resnick has provided a stimulating

personal definition of new direc-
tions.

Paul G. Thomas, St. John's College, University of Manitoba.

The Global Competitive Struggle: Challenges to the United States and Cana-

da, by Peter Morici, C.D. Howe Institute, Toronto, and National Planning

Association, Washington, D.C., 1984,

The study is organized in two
parts and in eight chapters. Part |
(chapters 1-5) outlines the nature
of the global competition facing the
Advanced Industrial Countries
(AlCs) . Part 11 (chapters 6-8) de-
scribes the responses of the United
States and Canada, and examines the
implications of these responses for
the U.S.-Canada relations. The
study leads to the conclusion that
neither country can realistically
meet the challenges of global compe-
tition by relying primarily on ex-
ports of its traditional strength,
namely, high technology product
(U.S.) and natural resource product
(Canada) .

Two features of the post-war
wor ld econhomy are emphasized.
First, the dismantling of exchange
controls and the reduction of tradi-
tional tariff barriers under the
auspices of the [IMF and the GATT
have led to the emergence of a truly
international market place. Second-
ly, the ascending competitiveness of
the Newly Industrializing Countries
(N1Cs) have enabled them to make in-
roads into the world market place
initially in labour-intensive and
then in capital-intensive products.
They are now being followed up by a
second generation NICs.

The AlCs were able to adapt re-
markably well, and this was thought
to be a key element in their suc-
cessful growth in the 1950s and

(124 pp.)

1960s. In recent years, this adapt-
ability appears to have declined,
threatening the growth prospects of
all countries. The lack of adapt-
ability arises from the fact inter-
national shifts in comparative ad-
vantage that involve the
contractions of some of the AlICs'
manufacturing industries, and these
are being resisted in the AICs by
defensive policy measures[1]. The
author argues that the AiCs are
forced into a defensive posture be-
cause of a growing conflict in their
international economic and domestic
social policy courses. Policy meas-
ures such as orderly marketing
agreements (OMAs), voluntary export
restraints (VERs), domestic subsid-
ies, export credit financing and
setting performance criteria for
foreign subsidiaries are discussed
at great length. However, the dis-
cussion misses the point that these
measures share a common characteris-
tic. That is, when adopted by a
single country, they could provide a
needed degree of relief; however,
when other countries respond in
self-defence and follow the same
practices, relief obtained by each
is substantially reduced. It has
been shown elsewhere that all coun-
tries might be left worse off as a
result of international policy com-
petition[2].

One question the study addresses
is the extent to which changes in
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the AlCs' comparative advantage
could be explained by changes in
their factor endowments. Each of

the AiCs' factor endowments are ex-
pressed as a percentage of the world
total for two bench mark years: 1963
and 1980. In 1963, the U.S. was
seen to be relatively well-endowed
with R & D scientists, physical cap-

ital and skilled labour. In later
years, the U.S. relative position
weakened in all categories except

semi-skilled labour. The share of R
& D scientists improved for Japan,
Germany and the U.K. Between 1963
and 1980, Japan doubled its capital
stock; France increased its share of
physical capital while the share of
Germany and the U.K. declined. of
the six countries studied, factor
endowments changed the Jleast for
Canada. On the basis of changes in
factor endowments, one would expect
Japan, Germany and the U.K. to im-
prove their competitiveness in tech-
nology-intensive products and they

did. Canada's competitiveness
showed little change. Somewhat sur-
prising is the finding that Japan
did not do as well as could be ex-

pected in capital-intensive products
and france did better in technology-
intensive products. These depar-
tures from expected patterns are ex-

plained by government policy
initiatives in respect of technolo-
gy-intensive industries in both Ja-

pan and France.

Three comments on this part of
the study are warranted. First, the
author computes a country's compara-
tive advantage by its export-import
ratio, and mentions the fact that
the results would not have been dif-
ferent if net exports to total trade
ratio was used. However, both these

measures are biased because import
data used in calculations incorpo-
rate the effects of restrictions

which may vary from one country to
another. A measure that is free of
this bias is the Revealed

Western Economic Review,
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Comparative Advantage (RCA) index,
and information on the RCA index of
most manufactured products for major
countries is available in a UN
study[3]. Secondly, changes in fac-
tor endowments are compared for
years: 1963 and 1980; whereas those
in comparative advantage for years:
1969, 1973 and 1979. The rationale
for wusing different sets of years
for comparison is nowhere explained.
Finally, the author points out that
since 1973, the U.S. and Canada ex-
perienced only minor changes in
their export performance and did
better than the European economies
as a whole. Other studies corrobo-
rate this finding[4]. No explana-
tion is offered for the differential
performance of North America and Eu-
rope.

As the U.S. and Canada adjust to
the challenges of the global compe-
tition, their interests at times
converge and at others diverge. The
two countries share a common inter-
est in opening up foreign markets
for their service industries and ag-
ricultural products. Conflicts
arise from Canada's asymmetrical
trade and investment relations with
the U.S. Further, as the U.S. re-
sorts to defensive measures, Canada
may be affected in more ways than
one. First, to the extent these
measures succeed, they serve to de-
flect potential competition to Cana-
da. Secondly, any action taken by
the U.S. is, wunder the MFN clause,
applied nondiscriminatingly to all
countries. Thus, Canada may be hurt
from measures designed to tackle

problems to which Canada has not
contributed. v

One way of avoiding the spill-
over of policy measures 1is to en-
large the scope of bilateral free

trade between the two nations. The
subject is currently under study in
both countries. A preferred way of
avoiding policy competition is to
bring the policy measures under
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multilateral surveillance by enlarg-
ing the scope of the GATT.

in discussing the approaches of
the two nations on multilateral
agreements, the author attributes to
the U.S. a doctrinaire position -
concerned with a strict observance
of the GATT principles and favouring
an increase in the authority of the
GATT. Canada is represented as tak-
ing a pragmatic approach - less
critical of government discretion in
matters of policy incentives and
favouring flexibility in the appli-
cation of international rules of

. conduct. Although historically cor-

rect, this description ignores re-
cent developments which point to a
reversal of the two countries' tra-
ditional positions. At present, it

is the small and middle countries
such as Canada that are showing a
strong interest in revitalizing mul-
tilateral organizations. Recent and
current U.S. positions on the re-
plenishment of IDA, the appropriate
size and character of World Bank and
IMF activities, et cetera, show a
cooling of the U.S5. initiatives to-
wards multilateral institutions[5].

With the possible exception of
the analysis involving changes in
AlC's comparative advantages, the
study contains little that is origi-
natl. Its main usefulness lies in
the summary and the synthesis of nu-
merous other detailed but not easily
accessible studies on the subject,
including several of the author's
own.

Syed N. Alam, Department of Economics, University of Calgary.

NOTES

[1] See UNIDO, page 3.

[2] See Cooper, pp. 168-173.

[3] See UNIDO, 1listed in the Bibli-

ography.
[4] See Alam, pp. 20-25.

[5] See Helleiner, page 6k.
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NEW

from the
INSTITUTE FOR SOCIAL AND ECONOMIC RESEARCH

MANITOBA MANUFACTURING
1861 - 1984

This study, primarily descriptive and comparative, based on Statistics Canada
data, reviews the performance of Manitoba manufacturing from four perspectives:

*  Employment
* Real Value Added
* Shipments

*  Investment

The Manitoba performance 1is compared over time with Canada, Ontario and other
prairie provinces, with special attention paid to the impact of the 1975/76 and
1981/82 recessions on Manitoba manufacturing, using comparative trends and shift
share analysis of the total and 20 industry groups. Various descriptive devices
such as "inside-out tables' are used to illustrate the performance.

A key finding is that the 1982 recession was particularly hard on Manitoba manu-
facturers, in general, but that at the 20 industry group level, performance has
been varied and in some cases anomalous.
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