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I Introduction 

The work reported in this paper is drawn from a larger 

study being undertaken by the author for the Economic Council of 

Canada under the rubric "The Costs and Benefits of the Canadian 

Federal Customs Union". In considering some conceivable altern­

atives to the present Federal system, my focus is limited to 

predicting their implications for production and trade through 

changes in the commercial relations (tariff structure) between 

the regions and with the rest of the world. 1 

The empirical base for this study is a set of data 

assembled for the year 1974 giving industrially disaggregated 

production, consumption and trade flows for each of five regions 

of Canada (Atlantic, Quebec, Ontario, Prairies, British Columbia). 

On this database is built a simple model in which 

changes in economic flows are functions of changes in tariffs, 

wage rates and exchange rates. The model is used to calculate, 

for a given change in a region's commercial policy, the 

adjustments in wages and exchange rates needed to maintain 

employment and the balance of trade at given levels. 

For reasons of space we here consider only one altern­

ative ('Option l') to the present federal system. In Option 1, 

it is assumed that each region retains the present Canadian 

1 Within such an approach, the relatively mild form of separation 
that would retain monetary union and free interregional trade, 
has no effect. 

I 
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tariff structure and imposes it on the other regions. While not 

in itself a very likely event, Option 1 does allow us to assess 

how regional patterns of economic activity are affected by the 

Canadian customs union. 

In this paper we will examine production and employment 

effects, but not consumption changes, so that no assessment will 

be made of the economic welfare consequences of Canada for its 

constituent regions. 

II Changes in Production, Shipments, and Employment 

1 We disaggregate each region's shipment flows in each 

industry into five categories: 

SD -- 'domestic' shipments (goods produced and 

consumed within the region); 

S 'regional exports' (goods produced within 
RX 

the region and shipped to other Canadian 

regions); 

S -- 'foreign exports' (within-region production wx 
shipped to other countries); 

S -- 'regional imports' (shipped into the region 
RM 

from other regions); 

S -- 'foreign imports' (shipped into the region WM 

from other countries). 

2 Shipments in each of the domestic categories (SD, SRM, 

SWM) are determined by demand, which is a function, 

for each category, of the prices of all three. Making 



We have 

- 3 -

use of the definitio~ of elasticity of y with 

respect to a change in ·x_ 

X dY X 
Ey = ax · Y 

y = dY 
y (1) 

Where the 'dot' superscript denotes a variable in rate of 

change form. Then the formulae for changes in each of the 

domestic shipment flows (at base period prices} are: 

(2) 

(3) 

( 4) 

where, for example, 
p 

£SD is the own-price elasticity of SD 
p 

with respect to P0 , and£ is the cross-price elasticity SD,ID". 

of SD with respect to PRM. In these and subsequent equations, 

we will ignore any inaccuracies (non-linearities} that may be 

introduced by using the infinitesimal calculus in situations in-

volving non-infinitesimal changes in variables. 

3 Changes in shipments to other regions-~ S -- are 
RX 

more complicated. Under Option 1, the price received by 

a region's shippers (P!x-the 'supply price'} will 

fall as the tariff is imposed on interregional trade. 

We assume that the price fall wipes out the highest-
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cost operators accordin~ to a 'capacity elasticity' 

p 
EQRX defined as the proportion of base-period 

shipments produced by the operators who would go 

out of business for the given price change. 

As well, there will be a change in the price paid 

(P~X) in other regions with the imposition of the tariff, which 

will affect sales of the surviving capacity. Thus we have 

(5) 

where CRX is the proportional change in costs that may result 

from adjustments to the tariff change. 

Analogously, for foreign shipments 

(6) 

Changes in employment are calculated from changes 

in shipments on the assumption that average employment/ 

shipments ratios of surviving capacity are constant. We have 

employment elasticity estimates that give employment/shipment 

ratios for the highest-cost plants, so that the employment 

effects of any reductions in an industry's capacity can be 

calculated. 

III Elasticities and Changes in Prices and Costs 

To solve equations (2) to (6) for each industry, we 

have to specify values for the parameters (elasticities), and 

explain how changes in the tariff structure and other policy 
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adjustments affect prices and so!::-:;s. 

l Elasticities 

We have estimates, from various sources, of Canadian 

export, import, and domestic consumption price 

elasticities. It will be assumed that these 

estimates can be used as regional elasticities 
p p p 

(implying, in particular, that £SD= ESRM = Esruc> 

Cross-price elasticities are computed according 

to a heuristic formula 

p p 
E .• = - E S ./S. 

1 J j J 1 

where Sj and Si are the shipments of j and i. 

( 7) , 

Capacity and employment elasticities come from 

distribution functions fitted by Statistics Canada for the 

author to data on individual establishments in each industry. 

Establishments were ranked by the ratio of costs to value of 

output and functions fitted to the distribution of costs and 

of employment against accumulated shipments. 

2 We have assumed that domestic, regional, and foreign 

sources of supply are differentiated (non-perfect 

substitutes). This rules out the full-pricing-up­

to-the-tariff assumption generally found in studies 

1 of effective protection and trade patterns. In a 

l Note that an implication of full-pricing-up-to-the-tariff is 
that imposing interregional tariffs would have no effect on 
prices and thus regional trade. 
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I found empirical support for 

the differentiated product postulate, and estimated 

a pricing equation which can be expressed 

PW 
= r (OT + C) ( 8) 

where PO and PW are the domestic and world prices, r is the 

exchange rate, 0 a markup on the rate of tariff protection, T, 

and C domestic costs relative to world costs. For the present 

paper, with given world prices, no changes in tariff rates 

(apart from extending their coverage), and in which the only 

source of cost changes will be wage changes, we can derive 

P0 = - r + awy 

where a is the share of wages in total costs, w denotes the 

wage rate, and y = C/(0T+C). It was estimated that 

0 = 5.135x(Herfindahl Index of Concentration) 

(9) 

5 
(10) 

Regional imports are priced the same as domestic shipments in 

the base-period, and at the same price as foreign imports under 

Option 1. Using (8) and 

PWM 
p 

= _Ji (l+T) r (11) 

we can get 

(l+T) . 
PRM = ( e T+C) < l -r > - 1 (12} 

) 

2 'Protection; and Prices, Profits and Productivity in Thirty-Three 
Canadian Manufacturing Industries', Economic Council of Canada 
Discussion Paper No.110, April, 1978. 

'> I I ( , i , ",\c,j 1 \ ( >ii~>- "' ~ C ~ - 2. )~ /~) l, •. ~( •f ~-, ,~ ,I "1-r . j r, I .. 
'I \ Ll • A'" •~ ' ·/ 

/" 
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~pproximating 1/(1+;) by (1-r), and given that 

( 13). 

d The price paid for regional shipments, P , changes from the 
RX 

domestic to the world price plus the tariff, so that 

(l+T) 

(8T+C) 
-1 (14) 

The price received, P:x' changes from the domestic to the foreign 

export price, PWX' in domestic currency, so that 

·s 
PRX = 

(1- r) 
( 0T+C) - l (15) 

The only source of cost change here considered is 

changes in wage rates, which affect all shipments; we assume 

equally. Thus 

. 
where a is the share wages are of total costs, and Wis the 

rate of change of the wage rate. 

IV Policy Target Equations 

The two policy targets considered here are the 

balance of external (regional and foreign) trade, and the level 

of employment. We will see that the equations of Section III 

imply equations for each of these targets that are linear 

functions of the region's exchange rate and wage level --

two policy instruments. Thus the equations can be simply re­

arranged to show the levels at which the two instruments must 

be set to achieve any pair of policy targets. 
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The balance of trade j~ nefined as: 

where 

1 • • 0 
x = Cl+ Pwx + swx>swx 

• 5 • 0 
+ (1 + PRX + SRX)SRX ( 18 ) 

Ml . • 0 
= (1 + PWM + 8WM)SWM 

(1 
. • 0 

( 19) + + PRM + SRM)SRM 

Rl = TMl (20) 

Tis the tariff rate on imports and the superscripts 0 and 1 

refer to before and after separation. Expanding (17): 

Bl= (1 + Pwx + E~wx [Pwx - cwxJ 

p • I) • p 

+ £swx Pwx> 8wx + Cl+ PRX + EQRX 

. 
- (1 - T) (1 + PWM 

p • p • p • 0 
+ £SWM PWM + ESWM,D PD t ESWM,RM PRM}SWM 

- (1 - T) (1 + PRM + 

p • 0 
t £SRM,WM PWM)SRM ( 21) 

Equation (21) can be rearranged to: 

B1 =six+ s~x - (1 - T)siM - (1 - T)S~ 
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P •S SO + P •d 5 o 
+ (l + £QRX)PRX RX £SRX PRX RX 

p . • 0 0 p so 
- £QRX CRX 5 RX - (l - T) (SWM + £SWM WM 

p 0 • p 0 t' 
+ ESRM,WM SRM)PWM - (1 - T) (£SWM,D sw.M + E 

·_.i1r,1, ~; 

(1 0 p so p 0 • - - T} (SRM + ESRM + £SWM,RM SWM)PRM RM 

. . . 
- a6PWM - a7PD - a8PRM 

where the a's are the coefficients of each of the price 

and cost change variables. 

Making use of the expression for the P's and C's 

developed in Section III, we can further develop {22) to: 

a -
0 

- a 6 r 

= ao 

- a 7 (aWy 

a3 
+ 0T+C -

- l} 

. 
r) 

. 
- a aw 

5 

l+T • 
a8{0T+C{l-r) 

a 4 (1+T) 
a3 + 0T+C - a -4 

- l} 

a 8 c1+T) 
+ as 0T+C 

a 8 {l+T} • 
- + a6 - a7 - 0T+C )r 

For the change in employment, 6E, we have: 

Assuming that each plant can expand output at a constant 

marginal cost gives: 

(, 

' )t' 
'rri •.> 

{ 22_) 

c-23) 

{ 24) 

(25} 
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c20 > 

vt1I b.,_ 
For regional exports there l's_ a loss in high-cost capacity. 

We have an estimate of the (total) employment elasticity with 

respect to changes in {total) capacity at the high-cost margin, 

E~, and we will assume that this elasticity holds for the 

portion of capacity involved in interregional shipments. Then: 

~ERX = E~ QRX E~ + s:x F~x6 

= £~ E~RX<P!x - cRx>E~ + £~Rx P~o (27) 

making use of (5); where 

( 2 8) 

-- the base-period employment in the capacity that survives 

imposition of the interregional tariff. The total change in 

employment is thus found by summing ( 2 5) , ( 2 6) , and (2 7) • 

From (2) and (6) we have: 

~E 

(2 9) 
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Making use of the expressions in Section III: 

(l+T) } 
~E = - b 1r + b 1 aWy + b 2{0T+C (1 - r) - 1 

. c1-r> 
- b 3r - b 4r - b 5aw + b 6 {eT+C - l} 

+ (b1ay - b 5a - b 7a)W 

+ (-
· bjl+T) b 6 

{0T+C) - 8T+C - b3 - b4)r (30) 

Equations (23) and (30) will be calculated for each 

industry, then aggregated to give regional aggregate balance of 

trade and change in employment equations. 

v. Solving the Policy Equations 

The Model is solved using 1974 data with each region's 

economy disaggregated into twenty-eight sectors (listed 

in the Appendix). For space reasons, only results for 

Quebec are shown in this paper. Results for other regions 

are available on request. 

Table 1 shows the 1974 (base-period) data, and Table 2 

the parameters, for each industry. Table 3 shows the effects 

of imposing inter-regional tariffs, with no change in Quebec's 

exchange rate or money wage. The effect is to increase the 

deficit on total extra-regional shipments by nearly 40%, and 

to slightly reduce employment. The main reason for these changes 

is the fall in shipments to other regions of Canada. 



Next we consider possible policy adjustments. Equations (23) 
(')'-;( v, ' I ,•~ .. rt, • I 

and (30) computed forAand agyregated across all industries, 

are: 

B1 • -l.974xlo6 - 3.158xlo6w 

4E = -l.157xl0 4 -l.212xlo5w 
l.680xl0 7 r 
3.320xlo 5 r 

(31) 

(32} 

(31) and (32) can be re-arranged to get the policy instruments 

Wand r as functions of the targets B1 and E: 

r .., -0.179 - l.228xl0 7 Bl+ 3.197xl0-6 6.E 

W 0.337 +3.366xl0- 7 Bl - l.40lxl0-S .liE 

(33) 

(34) 

(33) and (34) suggest that a target of no-change from 1974, (i.e. 

<4-> 
B1 - -1. 14xl06 , A E =0) 

could be achieved by a devaluation of Quebec's currency 

of 3.9%, coupled with a cut of 4.7% in_money wages. 

To eliminate completely the imbalance of payments, while 

maintaining 1974 employment levels, would require much larger 

adjustments - a devaluation of 17.9% and money wage increases 

of 33.7%. This money wage increase, by increasing the relative 

price of non-traded goods (mainly services) which are not 

affected by world prices, reduces the demand for them, and 

so frees labour to be employed in the export and import-sub­

stituting sectors. This suggests relaxing the 1974 employment 

constraint. With no changes in money wages, a zero balance of 

payments could be attained through a devaluation of 11.8%, with 

employment rising by 27,440. Table 4 shows, industry-by-industry, 

what happens when a mixed policy - 10% devaluation and 5% wage 

cut - is followed. This results in a fall in the total payments 

(4) The figure of 1.14 $ billion for the 1974 Quebec deficit on 
trade was arrived at by adding to net exports the duty paid 
on the foreign imports. 



- 13 -

deficit to $136 million, -:ti!•~ an increase in employment of 27,750. 

There is not space to analyse these results in any detail. As 

a final caveat, it should be noted that both the database and 

the model are still subject to correction and modifications. 

As well, it may be repeated that no measurement is made here 

of the changes in economic welfare associated with the various 

options and policies. This will be attempted in subsequent 

work. 

Appendix: List of Industries 

1. Agriculture 

2. Forestry 

3. Fishing 

4. Petroleum and Natural Gas 

5. Other inedible Crude materials 

6. Food and beverage manufacturing 

7. Tobacco and products industries 

8. Rubber and plastic products 

9. Leather products 

10. Textiles 

11. Knitting mills 

12. Clothing 

13. Wood industries 

14. Furniture and fixtures 

15. Paper and allied 

16. Printing, publishing and allied 

17. Primary metals 

18. Metal fabricating 

19. Machinery 

20. Transportation equipment 

21. Electrical products 

22. Non-metallic mineral products 

23. Petroleum and coal products 

24. Chemicals and products 

25. Miscellaneous manufacturing 

26. Residual manufacturing industries (none in Quebec) 

27. Construction 

28. All other industries 
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