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Introducdon 

Regional disparities in real income have been a major Canadian 
political issue for over a century. The Economic Council of Canada 
[3] has recently identified regional disparities as a major economic 
issue. Underlying the Economic Council study was an extensive in
vestigation of regional productivity by Auer [1], one of the conclu
sions of which was that large differences in regional productivity 
contributed to the income differentials. 

In this paper, we have selected a single four digit industry, 
Breweries, and attempted to assess the changing patterns of 
regional productivity differentials over fifteen years. Four criteria 
that this industry satisfies provide the basis for its selection. First, 
the production technology in this industry is to a great extent stand
ard across frrms. Second, product differentiation is minimal in 
terms of production in contrast to marketing. Third, establish
ments exist in all areas of Canada because the product has a very 
high transportation cost relative to the value of the product. 
Fourth, it is possible to calculate regional output prices. These four 
characteristics of Breweries eliminate some of the major sources of 
errors in making regional comparisons. For many, perhaps most, 
industries several of these criteria will not be satisfied. 

Our study is confined to the data collected by Statistics 
Canada supplemented by the annual reports of the major com
panies. This will permit us to explore the problems of calculating 
regional productivity differentials using data from the Census of 
Manufactures. 

There are a number of major questions that we have attempted 
to answer. Have the patterns of regional productivity differentials 
changed over time? Are these changes in the pattern related to the 
levels or rates of change of output price, demand, and plant size? 

lEsther Chua provided excellent research assistance. Financial support wu 
received from the Canada Couneil. 
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Has the time path of investment and of openings and closings of 
establishments affected productivity? Is there evidence that the 
productivity differentials within the larger provinces are similar to 
those across the provinces? If there is, then provincial productivity 
differentials may have little to do with provincial geographic 
boundaries. 

The paper begins with a short description of the Breweries in
dustry, followed by sections on the regional output price and the 
growth of output and plant size. Our measure of productivity is in
troduced next, and the results of the regional calculations are 
presented and interpreted. Finally some additional evidence on the 
importance of plant size and the evidence for subprovincial regions 
and for other productivity measures are discussed. 

Brewerles 

There are a relatively small number of brewery establishments in 
Canada. From 1961 to 1975, the number of establishments dropped 
20 percent, from 54 to 44, while total gallonage grew by 81 percent, 
from 24.4 to 44.3 million (Table 1); this indicates that the average 
gallons per establishment grew by 122 percent, from 4.5 to 10.0 
million gallons. In ail regions but the Atlantic, the number of 
establishments in 1975 was smaller than, or remained the same as, 
in 1961. The average gallons per establishment rose in every section 
of Canada. 

The primary reason for selecting breweries as a case study was 
the relative homogenity of their product. The technological pro
cesses in breweries do not substantially differ across companies and 
their products are fairly similar. This immediately eliminates the 
product line or mix as a major determinant of productivity dif
ferentials in the manufacturing of beer. J Beer is packaged in dif
ferent sizes and types of containers and we have not been able to 
fully investigate the consequences for productivity of this differen
tiation. As far as we could determine, it did not seem to be a major 
factor in the measurement of regional productivity. J 

Beer has a high weight to value ratio and consequently is not 
normally shipped very long distances. Breweries are located near 
the largest markets that they serve to minimize the transportation 
costs, particularly in regard to the back shipments of empty bottles. 

2When substantial differences in product mix exist, it is difficult to compare pro
ductivity. Product specific differences in the technology tend to he rnisinter
preted as efficiency differences. 

3Specific regions have different consumption patterns by type of container. The 
rdative patterns did not change swiftly. There was no pattern between the levds 
and rates of growth of productivity and the consumption. 

Table 1 

REGIONAL OUTPUT AND NUMBER OF F.STABLISHMENTS 
1961 ud 1975 

Namber of 
FAtabUabmeDII 

GaIlODl Sblpped 
(mlW~ 

1961 19751961 1975RegloD 
7 811.9 33.9Atlantic 
5 372.7 140.4Quebec 

17 Il98.7 158.9Ontario 
6 512.7 21.5Manitoba 
5 510.2 14.0Saskatchewan 
6 6 
8 6 

17.1 31.6Alberta 
British Columbia 21.0 42.7 
CANADA 54 44244.4 442.9 

This eliminates certain locational issues that might have determined 
which regions actually possess any establishments in the industry. 
Breweries exist in ail regions because it is not economically sound to 
locate only in Central Canada and ship to the outer regions. The 
only extensive interregional shipments originate in Montreal and 
are destined for the Atlantic regions. Until recently the major na
tional beer companies did not have breweries in New Brunswick, 
Prince Edward Island, or Nova Scotia and serviced the Atlantic 
region from Montreal plants. 

By selecting an industry without major regional product dif
ferentials, we have eliminated a problem that plagues most regional 
productivity studies. The locational principles of economic theory 
place severe constraints on the existence of product homogeneity 
across regions. 4 In many Canadian industries, the regional product 
mix differential may be a major source of measured productivity 
differences. 

The brewery industry in Canada is dominated by three large 
companies, Labatt's, Molson's and Carling-O'Keefe. These com
panies supply the majority of ail major markets with the exception 
of the Atlantic region, excluding Newfoundland. Consequently, 
regional differences are not due to regional entrepreneurial skills 
except possibly in the Atlantic region. 

Marketing, particularly advertising, is an important aspect of 
the brewing industry. Conventional beliefs suggest that it is in 
marketing that scale advantages exist. We are not concemed with 
the marketing function in this paper. 

4Without a small efficient plant size relative to ail provincial markets for ail pro
ducts, product mixes will vary by region. 
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Our data begin in 1961 and end in 1975.' Seven regions have 
been employed: six provinces and the Atlantic region, which in
cludes Prince Edward Island, Nova Scotia, New Brunswick, and 
Newfoundland. The Atlantic region aggregation has been 
employed since the data for these provinces is confidential. In 1975 
Ontario and Quebec had less than one-third of the establishments 
but more than two-thirds of the shipments. Larger plants are 
located in central Canada and plant scale is determined by the size 
of the neighbouring market. 

The Supply Priee of Beer 

One of the Most interesting aspects of the data is the possibility of 
investigating regional differentials in the producers' supply priee. 
Beer is marketed under a wide variety of arrangements in the dif
ferent provinces. The methods of government control and taxation 
differ substantially across Canada. Statistics Canada collects infor
mation on the value of shipments, excluding all forms of taxation. 
By dividing the value of shipments by the number of gallons 
shipped, we cao define an implicit priee per gallon to the producer. 
The price per gallon will vary with the type of container, but these 
data are not available. For Canada and the provinces, Table 2 
shows the supply price of beer in selected years. 

These figures show considerable diversity in the supply price 
for different regions and in the movements of these priees through 
time. The supply price, in addition to expectations of growth in de
mand, will influence decision about innovation and investment. 
Although it is only one component, a relatively high regional sup
ply price is an incentive to increase supply in that region.· An in
teresting implication of the hiSh shippinS costs of beer is the quasi
separation of different regional markets. Substantial regional sup
ply price differentials need not be eliminated by competition. Per
sistent low or faDing relative priees in a particular region vis-à-vis 
other regions are an incentive for cost saving innovations but also 
for reducing one's commitment to that market. 

To check our data, we compared the Canadian price index that 
is partiaDy shown in Table 2 with the output price index used by 

5Ali data are taken from a variety of Census of Manufacturen publications. Most 
of the information can be found in the General Review ofthe Manujactllring In
dllStries 0/ Canada, Voillme 1 [9t. AdditionaI information is contained in 
Breweries [8t. The annuaI reports of the three major companies for the fifteen 
yeus, 1961-75, were use<! to confirm the interpretations of changes in the 
Brewery industry during these yeus. 

6Without evidenee about demand dasticities and a specification of the priee set
ting mechanism in these controlled markets, precise statements about productivi
ty and supply prices are difficult to derive. 

Statistics Canada [12] for computing real gross output; they are vir
tuaDy identical. The prices for the individual regions, however, are 
not very similar to the Canadian price index. This has serious im' 
plications for the conventional productivity measures discussed 
below. 

Table 2 

SUPPLY PRICE OF BEER, SELECTED YEARS, 1961·1975
 
CANADA AND TIIE PROVINCES
 

($/GaUoa)
 

Priee per lalloa 
Repoa 1961 1965 1970 1975 

Atlantic 1.44 1.36 1.48 1.87 
Quebec 0.84 0.93 1.00 1.45 
Ontario 1.13 1.11 1.28 1.74 
Manitoba 1.19 1.13 1.09 1.29 
Saskatchewan 1.07 1.04 1.21 US 
Alberta 1.02 1.00 1.00 1.40 
British Columbia 1.11 1.02 1.01 1.34 
CANADA 1.05 1.06 1.15 1.57 

In Table 3, the priee of beer in each region relative to Ontario 
for 1961 is shown in column one. The Atlantic region had a high 
relative supply priee while Quebec's was very low. Aside from 
Manitoba, the western provinces had relative prices less than one. 
In column two, we see that by 1975 the Atlantic region had lost 
much of its higher relative priee and that Quebec's relative price 
had risen but remained substantiaDy below Ontario's. In the West, 
Manitoba's relative price had dropped from 1.05 to 0.74, British 
Columbia's decline was similarly steep, and we can observe modest 
declines in Alberta and Saskatchewan. The West has become a 
region in which priee incentives are weak relative to the remainder 
of Canada. 

A more complete description can be offered by considering the 
movements in absolute regional prices. In column three, the price 
index (1961 = 1.00) for each region in 1970 is shown. The supply 
priee of beer in Canada rose by only 9 percent in nine years; there 
were substantial declines, however, in Manitoba and British Col
umbia. Ooly in Quebec was the price up by almost twice the na· 
tional average. The seventies were a period of rapid price increases 
as the average price in Canada rose by about 40 percent. This 
masks the major variability across the regions. Only Ontario and 

7In New Brunswick, Nova Scotia and P.E.I., all retail cqntainers are purchased 
outright by the consumer and there is no direct repurchase by the distributing 
stores. This increases the retail priee in the Atlantic region relative to all other 
provinces. 
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Quebec managed to match the Canada price increase. Most of the 
relative price increase for Quebec occurred during these five years. 
AlI of the other regions had lower price increases. 

Table 3 

ABSOLUTE AND RELATIVE SUPPLY PRiCE INDEXES 
CANADA AND REGIONS, SELECl'ED YEARS 

Reladve& Ablolateb 

ReaioD 1961 1975 1970 1975 

Atlantic 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 

1.27 
0.75 
1.00 
1.05 
0.95 
0.90 

1.08 
0.84 
1.00 
0.74 
0.89 
0.81 

1.03 
1.17 
1.12 
0.92 
1.13 
0.99 

1.30 
1.71 
1.53 
1.08 
1.44 
1.38 

British Columbia 0.98 0.77 0.91 1.20 
CANADA 0.93 0.90 1.09 1.49 

• Ontario = 1.00 b 1961 = 1.00. 

The extreme case is Manitoba, where priees in 1975 were ooly 8 
percent higher than 1961 and 17 percent higher than 1970. In 
British Columbia, prices declined from 1961 to 1970 and then in
creased in the 1970s. The Western and Atlantic markets had many 
priee declines in the 19608 and these, combined with slower rates of 
increase in the 1970s, resulted in the large relative price changes. 
The rapid changes in regional relative priees offers enormous incen
tive problems for firms.· 

There is another important lesson for regional studies that is il
lustrated by this brewery data. The large shipping costs per gallon 
and the govemment taxation and control of beer marketing 
throughout Canada result in these odd supply prices. In a freely 
traded market for beer we might not observe these price patterns. 
In this sense, the observed variations over-emphasize the point that 
will be made directly below. 

At this time, Statisties Canada has almost no regional in
dustrial price data. The price samples that are collected are na
tional. It is starkly revealing to observe the tremendous variations 
in the regional supply prices of beer. Regional studies, including all 
of the regional productivity studies, have been forced to use na
tional price data. Regional information on the values of shipments, 
for example, is often deflated by a national price index. For beer, 

SEven the partial cquilibrium consequences of these ineentives are not simple to 
specify more fully in a spatial mode! with increasing retums to scale. At the same 
marginal cost level, the finn sbould seek to sbift productionto the region with 
the bigbest priee. Recall that prices are not set free1y by the producers, wbicb 
obscures the appropriate model to be used. 

this is obviously a serious source of error. Most regions have had 
price changes that are not well approximated by the national price 
index. As stated above, the extreme differential patterns for beer 
are probably not repeated for many industries. In other industries, 
other problems will exist that are not prevalent in Breweries. If the 
regional product mix is different and national weights are used to 
aggregate price indexes of product lines, than a very simUar prob
lem may appear. Unfortunately, the lack of resources devoted to 
regional statisties is going to confound many empirical investiga
tions. 

Demand and Plant Size 

The size of plants in beer production varies widely both between 
provinces and within provinces. Table 4 shows the regional and na
tional distribution of plants by employment size for 1975. The 
evidence suggests that competitive forces do not preclude the 
operation of plants of strikingly different sizes, both within and 
across regions. 

Table 4 

REGIONAL DISTRIBUTION OF ESTABLISHMENTS BY 
EMPLOYMENT SIZE GROUP, 1975 

ReaioD 18-19 18-49 58-99 108-199 200-499 508-999 1000+ TOTAL 

Atlantic - 1 6 1 - - 8 
Quebec - - 3 3 
Ontario 2 3 - 1 2 3 11 
Manitoba 1 - 1 1 2 5 
Saskatcbewan - 1 3 1 5 
Alberta 1 2 3 - 6 
Britisb Columbia - 1 1 2 2 - 6 
CANADA 4 5 8 14 7 3 3 44 

Quebec has three very large establishments which shipped 140 
million gallons in 1975. Ontario shipped 159 million gallons from 
eleven plants. Ontario bas over half of the ten smallest 
establishments in Canada as well as three large establishments. The 
Atlantie region bas a very large number of establishments relative 
to the size of the market. Four of the eight Altantie establishments 
are located in Newfoundland. 

The market for beer has grown at a modest rate in Canada. 
The regional markets have, however, experienced quite different 
growth patterns. Gallons shipped increased by 81 percent in 
Canada from 1961 to 1975 (Table 5). In Saskatchewan the growth 
was only 37 percent whUe in the Atlantic region a spectacular 185 
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percent increa~e was recorded. The pattern in the rest of Canada 
(Table 5) is fairly easy to interpret. Rapid population growth in 
Alberta and British Columbia have raised the growth in consump
tion above the national average. Ontario and Manitoba have had a 
very modest growth in consumption. Quebec, like the Atlantic 
provinces, has had faster than average growth that is not based on 
population growth. 

Table 5 

INDEX OF GALLONS PRODUCED, CANADA AND REGIONS
 
SELECfED YEARS, 1961-1975
 

(1961 = 1.00)
 

ReaioD 1965 1969 1971 1975 

Atlantic 1.38 1.70 2.31 2.8S 
Quebc:c 1.08 1.41 1.68 1.93 
Ontario 1.20 1.22 I.4S 1.61 
Manitoba, 1.02 1.29 1.49 1.69 
Saskatchewan I.1S I.1S 1.27 1.37 
Alberta 1.11 1.41 1.60 1.84 
British Columbia I.1S 1.62 2.01 2.03 
CANADA I.1S 1.3S 1.61 1.81 

The growth in demand has several implications for productivi
ty. Rapid growth provides the incentive and opportunity to invest 
in more productive equipment. This investment is not prohibited by 
slow growth, but the range of profitable investment opportunities 
is larger with rapid growth. Even without any change in the 
technology, rapid growth in demand may sharply affect productivi
ty. If the plant size is important in determining productivity then a 
sharp increase in demand may permit a change in the scale of 
operation. For example, the growth in demand in Saskatchewan 
and the Atlantic region during this period has been sharply dif
ferent. We would like to know the consequences for productivity. 

In ail regions the growth in demand has been translated into 
substantial increases in plant size. In Canada, while the beer market 
grew by 81 percent, the output per establishment increased by 122 
percent (Table 6). The number of establishments declined, but not 
uniformly. In Quebec, Ontario, and British Columbia enough 
establishments closed to make their growth in output per establish
ment at least as great as that in the Atlantic region. Recall (Table 5) 
that this implies that t~e large growth in demand in the Atlantic 
region did not result in an exceptional relative increase in the scale 
of operation. 

The relative scale of operation in the Atlantic region compared 
to Ontario (Table 7) has remained almost constant. The absolute 
scale of operation has increased in the Atlantic region but it re

mains very small relative to Ontario. Quebec, which had the largest 
plants at the beginning of the period, has increased its position 
substantially relative to Ontario. Relatively small changes occurred 
in the rest of the provinces, except Saskatchewan. Since demand 
grew very little and no plants were closed, the scale of operation in 
Saskatchewan in 1975 is very small relative to the rest of Canada. 

Table 6 

OUTPUT PER ESTABLISHMENT 
(1961 = 1.00) 

ReaioD 1965 1969 1971 1975 

Atlantic 1.21 1.48 2.31 2.49 
Quebec 1.36 2.3S 2.80 3.22 
Ontario 1.36 1.73 2.47 2.48 
Manitoba 1.02 US 1.79 2.03 
Saskatchewan I.1S I.1S 1.27 1.37 
Alberta 0.96 1.41 1.60 1.84 
British Columbia 1.32 2.16 2.68 2.71 
CANADA 1.20 1.62 2.07 2.22 

Table 7 

INDEX OF GALLONS PRODUCED PER ESTABLISHMENT
 
SELECfED YEARS, 1961-1975
 

(ODtaJtO = 1.00)
 

ReaioD 1961 1965 1970 1975 

Atlantic 0.29 0.26 0.27 0.29 
Quebec 2.S0 2.S1 2.70 3.24 
Ontario 1.00 1.00 1.00 1.00 
Manitoba 0.36 0.28 0.33 0.30 
Saskatchewan 0.3S 0.30 0.19 0.19 
Alberta 0.49 0.3S 0.30 0.36 
British Columbia 0.4S 0.44 0.46 0.49 
CANADA 0.78 0.69 0.63 0.70 

Our evidence suggests the following rough pattern. The 
average establishment size has grown throughout Canada. At the 
beginning and the end of our period, there is a large diversity in the 
scale of operation across the regions. In fact, there is a substantial 
size range within provinces or regions. 

Regional Producdvlty 

In measuring regional productivity, our initial procedure is to 
measure the productivity of breweries as output per man-hour. The 
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output is measured in gallons and the man-hours are man-hours 
worked by production workers. This is a particularly simple 
measure that is dietated by the data. Before tuming to the results, a 
brief interpretation of this measure is required. 

Our preferred measure would be total factor productivity.' 
This would indicate the contributioll of improvements in efficiency 
to output growth after accounting for the growth of ail inputs. To 
clarify the relationships, consider a production function, 

Q = f(K, Lp, LA' M} 

where Q = gross output 
K = capital services 
Lp = production worker man-hours 
LA = administrative worker man-hours 
M = materials 

The proportional rate of growth of total factor productivity (Ï» can 
be defined as 

. . . . . .
 
P = Q - spLp - sALA - sKK - s~, 

where the shares (s) of each factor are weights used to aggregate 
the input growth rates. Labour productivity grows at a rate, 

Q- Lp = P + sA(LA- Lp) + sK(K - Lp) + sM(M - Lp). 

Labour productivity will change not only because of growth in total 
factor productivity but because of the relative quantities of other 
inputs per man-hour of production labour changes. Data are not 
available to indicate the exact relative importance of each compo
nent in the growth of labour productivity. Some information on the 
different influences will be discussed, however, after the initial 
results are presented. 

The estimates are presented in two forms. Table 8A shows an 
index of productivity (1961 = 1.00) for each region. Table 8B 
presents the productivity levels of each region relative to Ontario 
(Ontario = 1.(0). 

In ail regions productivity grew at a substantial rate 
throughout the 19605. With the exception of British Columbia, 
productivity grew at an average annual rate of 5 percent or more 
from 1961 to 1969. By 1972 the average annual rate had fallen 10 
about 4 percent in ail but Quebec and the Atlantic region. The 

9A complete discussion of the conceptua! issues in this section may be found in 
Denny, Fuss and Wavennan [SI. 

ReatOD 

Atlantic 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
CANADA 

2J9 

unexplained decline in productivity after 1972 blurs the rankings 
for the earlier period. The overall growth leader is certainly the 
Atlantic region, with Quebec in second place. British Columbia has 
had the most erratic performance and probably ranks at the bot
tom. 

Table lA 

INDEX OF PRODUC11VlTY, CANADA AND REGIONS
 
SELECTED YEARS. 1961-1975
 

(1961 = 1.00)
 

1965 1969 1972 19'75 

1.27 1.71 2.20 1.84 

1.2S !.S2 1.74 !.S7 

1.21 1.4S !.S3 1.3S 
1.21 !.SO !.S7 !.SO 

1.37 1.40 !.SI 1.46 

US !.S9 1.49 1.38 

1.33 1.2S !.SO US 

1.23 1.47 1.62 1.43 

Table lB
 

INDEX OF RELATIVE PRODUC11VlTY LEVEL, REGIONS
 

Keaton 

Atlantic 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta1! 
British Columbia 

(ODtariO = 1.C1O) 

1961 1965 1970 1975 

0.46 
0.91 

0.48 
0.93 

0.S4 
0.99 

0.62 
LOS 

1.00 
0.61 

1.00 
0.61 

1.00 
0.66 

1.00 
0.67 

0.67 0.76 0.70 0.72 

0.86 
0.99 

0.82 
1.09 

0.89 
0.86 

0.88 
0.84 

1 

i
 

In relative terms, Ontario and British Columbia had high pro

ductivity at the beginning of the period. Quebec and Alberta were
 

J 
less than 15 percent behind them. Saskatchewan and Manitoba had
 
productivity levels that were only about two-thirds that of Ontario.
 
In last place, with productivity that was less than half of Ontario's,
 
was the Atlantic region.

By 1975, substantial relative gains had been made by Quebec 
and, most noticeably. the Atlantic region. The Prairie provinces 
had made modest relative improvements and British Columbia had 
regressed badly.

It has been noted that the Atlantic region had (i) a high relative 
supply price that declined during the period, and (ü) exceptionally 
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rapid increases in demand that were not translated into large 
relative increases in plant size. Large plant size increases were not 
required for a sharp shift in the relative productivity in the Atlantic 
regions. Productivity grew at almost 8 percent per annum from 
1961 to 1972 in the Atlantic region, more than twice as fast as On
tario. Yet the gap remains large, and it will take long sustained in
creases in productivity at a faster rate than Ontario's before it is 
closed. Short-run policies are unlikely to eliminate the current gap. 
The Atlantic reigon's efficiency is now close to that of Manitoba 
and Saskatchewan. It is an open question whether further relative 
efficiency gains are possible without additional plant size increases. 
The latter will be possible if demand growth continues at a very 
high rate. Il 

Quebec and British Columbia were the only provinces whose 
productivity was close to that of Ontario in 196I. Both provide 
sorne interesting insights. During the early sixties, average produc
tivity in British Columbia was equal to that in Ontario. This was 
true even though the average plant size in British Columbia was on
Iy half of that in Ontario and one-fifth of that in Quebec. There is 
obviously no evidence that size alone dominates productivity dif
ferentials. British Columbia plants were able to equal productivity 
in Ontario for several years. For unknown reasons, these plants 
have not been able to increase their productivity. Plants in British 
Columbia have had the slowest rate of productivity growth. The 
growth in demand and the scale of operation has been larger in 
British Columbia than in Ontario. Neither of these factors have led 
to a strong relative productivity performance. The one known 
negative factor is the supply price. This price fell in absolute terms 
in the first ten years of the period studied. Although prices rose by 
one-third during the 1970s, the relative price had fallen byalmost 
25 percent in 1975 compared to 196I. The performance of the 
British Columbia plants is the most difficult to interpret. The very 
high productivity in smaller B.C. plants during the 1960s is strong 
evidence that size is not the only important determinant of regional 
productivity. The very poor performance of these plants in the last 
half of the period studied cannot be adequately explained with the 
information that is available. 

Productivity in Quebec plants was 10 percent below Ontario 
plants at the beginning of the period and 5 percent above by the 
end. Production in these plants grew faster than in Ontario. 
Quebec plants have a scale of operation much larger than Ontario 
plants. During the period the size advantage widened even further 
due to plant closings. Whatever size advantages did exist, they did 
not lead to sharp productivity differentials relative to Ontario at 

l°An imponant factor may be the reduction in the number of breweries due to the 
purchasing of regional companies by national companies. 
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the plant size currently in production in Quebec. The supply price 
1 in Quebec was more than 20 percent below the price in the rest of 

Canada. Although the relative price has risen, it is still 15 percent 
below Ontario's priee. Productivity growth in the Quebec plants 
has permitted them to surpass the productivity levels in Ontario. 
The advantages of the very large Quebec plants are, however, 

\ small. Scale is more important at lower levels of plant output than 
1
1 at the higher levels experienced in Ontario. 

The provinces of Saskatchewan and Manitoba provide in
;/ teresting contrasts. In 1961, Saskatchewan's plants had a produc, 
li tivity level slightly more than two-thirds of those in Ontario. Their 
li position relative to Ontario improved by roughly 10 percent from 
1 1961 to 1975. Yet Saskatchewan had the lowest rates of growth of 
l' output and plant size. Output grew by only 37 percent. Since no 

plants closed, this was also the increase in the average plant size. 
These may be contrasted with an 81 percent growth in output and 
122 percent growth in plant size for ail of Canada. Saskatchewan's 
performance reinforces the conclusion that the levels and growth of 
plant size and demand are not strong determinants of productivity 
growth. 

Manitoba's plants had roughly the same productivity growth, 
yet plant size and demand grew by 103 and 69 percent respectively 
from 1961 to 1975. These increases are much larger than the 
changes in Saskatchewan. By the end of the period Manitoba's 
plants were one-third larger than those in Saskatchewan without 
any improved relative productivity. 

The supply price changes were working in opposite directions 
to scale changes. Manitoba had a high initial supply price that rose 
only 8 percent in fourteen years; consequently, relative to Ontario 
the supply price fell by almost 30 percent. In 1961 the relative price 
in Manitoba was 10 percent higher than in Saskatchewan; by 1975 
the supply price was 20 percent lower. The relative price declines in 
Manitoba were the severest of ail the regions. 

The evidence that we possess suggests a number of conclusions 
about productivity in breweries. 
1.	 If one presumes that technologieal innovations underlie pro

ductivity changes, the industry has found it possible to use 
these innovations in ail regions despite divergent business con
ditions. 

2.	 Productivity levels are closely related to plant size. Productivi
ty increases with plant size although at a decreasing rate. 

3.	 Higher rates of growth of demand have not led to consistently 
higher rates of productivity growth; however, the fastest rates 
of growth of productivity have occurred in Quebec and the 
Atlantic region where demand growth was very high. 
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4.	 Productivity growth has not been associated with the initial 
levels of productivity or plant size. 
There are some optimistic implications which cao be drawn 

from these results. Although small plant size holds down the pro
ductivity level in Many regions, it has not prevented increases in the 
productivity of these plants. There is no evidence, however, that 
productivity differentials are widening; MOSt regions have re
mained in roughly the same position relative to Ontario. On the 
negative side, if small size plants cannot be designed 10 be as effi
cient as the larger plants, there is very little that regional policies 
cao do 10 eliminate ail productivity differentials. Consolidation of 
plants May be possible in some regions, but not without the 
withdrawal of some (trIOS from those regional markets. 

A1tematlve Evidence on Productlvlty and Scale 

If there are economies of sca1e in the production of beer, then these 
will	 be measured as part of the higher productivity in the larger 
plants. Productivity can be separated from scale, as Denny, Fuss 
and Waverman [5] have shown, but only through econometric 
estimation of the production technology. The sparse regional 
brewery data will not permit us to follow this approach. 

For the years 1969-75, national data are available on the value 
of shipments per man-hour for establishments grouped by employ
ment size. If prices were constant across Canada, this measure 
would be identical to our productivity variable except for a scalar 
constant. From the earlier sections, the prices received by the firms 
is known to vary regionally. Information is not available to correct 
exactly for the regional price variations. Using the regional price 
data in Table 2 and the regional distribution of plants by employ
ment size in Table 4, we have made an approximate correction for 
the year 1975. 11 Our results are presented in Table 9. 

Table 9 
INDEX OF PRODUcnvITY BY PLANT SIZE 

10-49 So-99 1()()-499 soo-m 1000+No. of Employees 
SO 67 79 98 100Productivity index 

The index for the largest plant size equals 100. Productivity in
creases with plant size in Canadian breweries, and the rate of in
crease in productivity with respect to size declines as size increases. 

While the values of the index May not be precise, it is unlikely that 
any errors would reverse either of these conclusions. Similar 
ca1culations for the other years for which data are available show 
the same pattern. Although a few exceptions have been noted 
earlier, plant size would seem to be a major determinant of produc
tivity level. 

Subregfons of Provinces 

Comparisons of regions have often been limited to provincial 
areas, yet the non-metropolitan areas of the larger provinces May 
have an economic structure with performance characteristics that 
are similar to the smaller provinces. The market forces that create 
the productivity differentials observed between provinces are likely 
to operate within provinces. The importance of this point is the em
phasis that it casts on the possible weaknesses of provincial com
parisons. Provinces are not uniform regional economic spaces, and 
the provincial geographic boundaries do not necessarily coincide 
with economic forces. 

The evidence for breweries is limited because the total number 
of establishments is sufficiently small that the confidentiality 
clauses of the Statistics Act eliminates a large portion of the data. U 

For Quebec, the small number of establishments prevents any 
distinction within the province. There is some evidence for Ontario. 
In the mid-l960s, the establishments in York County (the Toronto 
area) were approximately two and a half times as large as those in 
the rest of the province. Productivity was 40 to 60 percent higher in 
York County. This is consistent with the relationship between pro
ductivity and the size of establishment observed across provinces. 
Some further evidence exists for British Columbia, Alberta, and 
Newfoundland. AlI the plants in these provinces are much smaller 
than the three largest Ontario plants. In British Columbia, the 
plants outside the Vancouver metropolitan area are on average 20 
percent smaller than those in Vancouver. Productivity during the 
1960s was 30 percent less outside Vancouver. In Alberta, during the 
1960s, the plants in Edmonton were approximately one-third 
smaller than those in the rest of the province; however, the average 
size was Quite small in both areas. Very little difference in produc
tivity existed. While the average size of the Newfoundland plants in 
the 1960s was small, outside St. John's the plants were larger, and 
the productivity was higher in these plants. Strong conclusions May 
not be drawn without further observations. The available data do 
support the hypothesis that larger size plants have higher produc-

UThe priee in each region entered into the new priee with a weight equal to the 12Unless there are three breweries in a provincial subregion the data win he con
number of breweries in that provinee in a particular size grouping. fidential. 



224 225 

tivity within provinces as weil as between them. 
We would like to test the hypothesis that plants of the same 

size have the same productivity independent of the province in 
which they are located, but the evidence is too limited. U In a 
separate study on the Soft Drink industry, which has many 
establishments, we are pursuing this question. 

Furtber Implications 

An attempt was made to identify the consequences for productivity 
of the building of new plants and the closing of existing plants. 
There were relatively few new facilities compared to the substantial 
number of closures. While a few dramatic jumps in productivity 
can be identified in the data, openings and closures are not a major 
reason for differential productivity levels of growth. Annual 
reports indicate that investment has been widely dispersed among 
existing plants in ail regions. These investments, combined with im
proved management and labour efficiency, would seem to account 
for the productivity growth. 

An alternative labour productivity measure was constructed 
using total employees rather than production worker man-hours. 
This measure overestimates the use of labour, since man-hours per 
year have declined; however, it does reflect the use of non
production workers. The regional productivity differentials for this 
measure are different from the measure discussed above. Relative 
to Ontario and Quebec, the other regions useJewer non-production 
workers per unit of output. Consequently, their relative productivi
ty is higher using this measure. Quebec has a very high proportion 
of non-production workers relative to Ontario, and Quebec's pro
ductivity is much lower than Ontario's. Although the Quebec situa
tion is extreme, the concentration of administrative staff in Ontario 
and Quebec probably explains most of the difference between the 
two labour productivity measures. 

Earlier we noted that the rate of growth of non-production 
workers relative to production workers is one of the factors that 
determines the rate of growth of labour productivity measures. For 
Breweries in all regions this has not been an important factor. The 
share of non-production workers is less than 10 percent in most 
regions and the incomplete evidence suggests only a moderate rate 
of growth of the ratio of non-production to production workers in
put. 

Summary 

The pattern of regional productivity differentials has changed only 
modestly from 196! to 1975. The only significant increase in the 
relative productivity level occurred in the Atlantic provinces. A 
sharp decline was experienced in British Columbia. The level and 
rates of growth of the output priee and of demand were not con
sistently linked to productivity performance. Plant size was a major 
determinant of the level of productivity, but the rate of growth of 
productivity was largely independent of the initial plant size. The 
latter is highly signifieant, since it indieates that the 
"inefficiencies" of small markets have not grown through time. 
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