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ABSTRACT

Canada adopted the flexible exchange

1970's. Since then there have been wide

the Canadian dollar relative to other major

sequences of fluctuations in the exchange

tween different countries.

raLes system in the early

fluctuations in the value of

currencies. One of the con-

rates is on trade flows be-

Between '1970 and 1984, Canadian exports of live hogs and pork have

grown tremendously. Exports of live hogs grew by an amazing 800 percent

while pork exports more than doubled. Live hogs and pork are export,ed

to two major destinations; the U.S. and Japan. Over the same period of

time the Canadian dollar depreciated by about 70 percent and 27 percent

relative to the Yen and the U.S. dollar respectively. Hence an impor-

tant question arises as to how important was the impact of the do1lar

depreciation on pork exports.

The major objective of lhis thesis was to estimate empiricallly the

effects of the Canadian dollar depreciation on Canadian pork prices and

pork exports. À partial. eguilibrium econometric model of the pork trade

sector yras specified and estimated. The structual relationships explain

the export supply and the import demand for Canadian pork. The model

was estimated as a system of simultaneous equations using lhree-stage

least sguares technique. Quarterly data for the period 1970 to 1984

were used.

-1V-



The estimated parameters of the structual equations were used Lo com-

pute the exchange rate elasticities of exports and prices. The results

show that the depreciation of the Canadian dollar relative to the Yen

and the U.S. dollar had a modest impact on Canadian pork prices and pork

exports.
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Chapter I

INTRODUCTION

With the breakdown of the Bretton Woods Àgreement in the 1960's, a

regime of floating exchange rates was adopted by most countries. Canada

switched to the floating exchange rate system in the early 1970's.

Since then there have been wide fluctuations in the value of the Canadi-

an dollar vis-à-vis other currencies.l One of the irnrnediate effects of

such changes in exchange rates between different countries is on the

trade flow between these countries. Between '1970 and 1984, the value

of the Canadian dollar relative to the value of the currencies of her

major trading partners, the United States and Japan, has varied widely.

For example, the Canadian-U.S. exchange rate has fluctuated from a low

of 0.96 in the second quarter of 1974 to a high of 1.29 in the last

quarter of 1984, amounting lo almost 34 percent depreciation of Lhe Can-

adian dollar relative to the currency of her single most important trade

partner. Studies by Takayama and Judge(1964), Schuh(1975) and Gren-

nes(1975) among others, consider a currency devaluation to be analogous

to subsidizing the export sector of the country devaluing its currency.

Therefore, there are reasons to believe that between 1970 and 1984 the

Canadian export industry has benefited from the currency deprecition.

thereafter.

-1

1 Referred !o the exchange rate



1.1 STATEMENT OF PEBqEEU.

Between 1970 and 1984, Canadian exports of live hogs and pork grew

tremendously. The data in Table '1 .'1 shows that the total exports of pork

and pork products increased tron 622 thousand hundredweight in 1970 to

more than 3.7 million hundredweight in 1984. This represents an in-

crease of over 200 percent over a 15 year period. A similar trend de-

veloped in the exports of live hogs. A total of'1.4 million head were

exported in 1984 compared to only 80 thousand head in 1970.

While J.ive hogs have traditionally been exported almost exclusively

to the United States, pork and pork products have generally found their

way to a number of overseas markets. However, over the last decade, the

United States and Japan have established themselves as the two single

most important importers of Canadian pork. In 1984, for instance, 81

percent of the total Canadian pork exports went to the United States, 17

percent to Japan and a mere 2 percent to the rest of the world.

Exports of both live hogs and pork and pork products to the United

States have grown tremendously over the last decade. In 1984, 3 million

hundredweight of pork were exported to the U.S. compared to only 529

thousand hundredweight in 1970. Similarly, 1.4 mill-ion hogs were shipped

to the U.S. in 1984 conpared to only 71 thousand head in'1970 (table

1.1).

The influx of Canadian live hogs and pork into the U.S. recentLy led

to an investigation by the U.S. International Trade Commission regarding

the conditions of competition between the U.S. and Canadian live hog and

pork product industries. U.S. hog producers alleged that Canadian ex-

TTIE



3

ports are only made possible by the various government programs which in

their opinion, constitute export subsidies for hogs and pork.

It is strongly believed in Canada that increased pork exports to the

U.S. are a direct response to the depreciation of the Canadian dolIar.

The Canadian dollar has depreciated by as much as 27 percent vis-à-vis

the U.S. dollar and by about 71 percent relative to the Japanese Yen be-

tween 1970 and 1984 (tab1e 1.1). Given the magnitude of the currency

depreciation and the substantial increase in the volurne of Canadian pork

trade over the same period of time, an important question arises as to

how significant was the impact of the exchange rate on Canadian pork

trade.
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1.2 OBJECTIVES OF THE STI¡DY.

The overall objective of this study is to examine the impacts of

fluctuations in the exchange rate on the Canadian pork industry'

Specifically the objectives are:

'1. To review the trend in Canada's trade of live hogs and pork over

the 1970 to 1984 period and relate it to exchange rate movements.

To review the literature related to both trade theory and ex-

change rate theory in order to develop a basis for evaluating

Èhe impacts of fluctuations in exchange rates on both the price

level and the volume of exports of Canadian pork.

Based on 2 above, develop a conceptual model and an empirical

model to estimate the effects of changes in exchange rates on the

prices and exports of Canadian pork.

To draw the policy implications of the empirical findings.

1.3 EBqg'EDU8E.

This study will be limited to the Canadian Pork Industry. Taking

into account the data which are available, this study will be further

restricted to Canadian trade v¡ith the U.S. and Japan in live hogs and

fresh and chilled pork as defined by Àgriculture Canada, (Statistics Can-

ada classificaLion 3-49 for live hogs and 11-22,11-24,11'29 for fresh,

frozen and chilled pork and pork products). tive hogs wiIl be converted

to a dressed weight basis by using the appropriate indices as reported

by Àgriculture Canada. The exports of live hogs and fresh frozen and

chilled pork constitule the bulk of Lhe export of the Canadian pork in-

dustry.

¿.

3.

t
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The general procedure of this study includes the specification and

estimation of the export supply and import demand schedules for Canadian

pork. Exchange rates will be incorporated in the model such that the

structural form takes into account behavioural relations for pork prices

and quantities in both the exporting and irnporling countries. Exchange

rates elasticities with respect to Canadian pork prices and Canadian ex-

port supply will be estimated and used for analyses which satisfy the

stated objectives of the study.

1.4 ORGÀNIZÀTION OF THE ST['DY.

Chapter II briefly describes the Canadian Pork industry. The devel-

opments that have taken place over the last fifteen years on the export

side are also reviewed. À brief outline of Canada's major pork import-

ers' market, the U.S. and Japan, vlill be examined in terms of produc-

tion, consump!ion and export in order to have a better understanding of

the whole pork export sector.

Chapter III is a review of the theoretical and empirical studies on

the exchange rate guestion as it relates to agricultural trade between

different nations. Chapter IV provides the conceptual framework of the

study. Trade theory and exchange rate theory are discussed with regards

to the effects of a devaluation in the currency of an exporting country

on prices and exports of that country.

Chapter V specifies the structural form of the pork econometric model

following the conceptuat model developed in chapter IV. À description

of the data and its sources and the estimation techniques employed in

this study are also examined.
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Chapter VI estimates the model developed in Chapter V . Tests are

performed Lo determine if exchange rate fluctuations have had any sig-

nificant effects on prices and on the volume of exports of Canadian

pork.

Chapter VII summarizes the results of the study and draws conclusions

based on these results. Recommendations for policy formulation regard-

ing the marketing of live hogs and pork products will be made. In addi-

tion, suggestions are made for possible further research.



Chapter II

RECENT TNENDS IN THE CÀIIÀDIÀN PORK II¡DUSTRY¡ AN OT,ERVIEW

2.1 INÎRODUCTION

The hog industry in Canada has undergone unprecedented growth over

the last fifteen years. This chapter reviews the evolution of the pork

industry since 1970 and attempts to relate the growth of the export sec-

tor of this industry to changes in the exchange rates over the last fif-

teen years. The hog induslry of the two major imporLers of Canadian

pork, the U.S. and Japan will also be briefly analysed in terms of re-

cent production and consumption trends and their potential for future

imports.

2.2 THE IIIPORTÀNCE OF THE HOG INDUSTRY IN CÀNÀDÀ

One way of assessing the role of the Canadian hog industry is by con-

sidering it within the context of Canadian agriculture in general and

within the context of the Canadian livestock industry in particular.

The livestock industry has traditionally been an important sector of

Canadian agriculture. The bulk of farn cash receipts over the last fif-

teen years has originated from the livestock industry although grains

and oilseed constitute Canada's major exports. Table 2.1 shows that be-

tween 1970 and 1984, the livestock industry in Canada contributed an an-

nual average of 53 percent of total farm cash receiptst with a high of

-8-
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62 percent in 1970 and a low of 48 percent in 1975,'1981' 1983 and 1984

respectively.

Between 1970 and 1984, cash receipts from hogs has represented, oD

average, about 9 percent of the total farnr cash receipts and about 16

percent of Èhe total cash receipts of the livestock industry in particu-

lar. While the total cash receipts of the livestock sector increased by

about 265 percent between 1970 and 1984, farm cash receipts frorn hogs

increased by more than 285 percent over the same period. This indicates

that between 1970 and 1984, the hog sector has performed relatively bet-

ter than its counterparts of the livestock industry

It should also be noted from Table 2,1 that in 1983 cash receipts

from hogs declined by 12.3 percent from the previous year. This was

mostly attributable to low prices that prevailed throughout 1983. Prices

across Canada were generally '15 percent lower than in 1982, However,

higher prices reversed the trend in 1984 and resulted in a 9.6 percent

increase in total cash receipts to hog producers.

Hence, it is clear that livestock represents an important sector of

Canadian agriculture. At the same time, it also becomes evident Lhat

although the proportion of total farm income derived from hogs has de-

clined over the years, hog farming still represents an important source

of income to Canadian farmers. The hog sector performed relatively bet-

ter than the other sectors of the livestock industry between 1970 and

1 984.



10

TÀBIE 2.1

Farm Cash Receipts From Farming Operations Canada, 1970-1984.

Percent of
Total FromTotal Farm

Cash
Receipts

Farm Income
From Livestock

I ncome
From Hogs Livestock Hogs

Percent of
L i vestoc k

970 4,251
971 4,563
972 5,463
973 6,801
97 4 8,448
975 1 0,028
976 9,975
97'1 10 ,071
978 1 1,899
979 13,947
980 1 5, 639
981 '1 8, 544
982 '1 9, 043
983 18,746
984 20,052

2,626
2,662
3,099
3 , 93'1
4,141
4,818
4,984
5, '1 95
6,542
7 ,654
8,3.18
8,991
9, 638
9,083
9,676

6,091

48s
429
s90
832
783
886
840
839
,'156
,306
,403
,637

qE¿

,713
,879

62
58
57
58
49
48
50
52
55
55
53
48
5t
48
48

53

11

09
11

12
09
09
08
08
10
09
09
09
'10

09
09

09

18
16
'19

21
19
18
17
16
18
17
17
09
10
10
09

16Àverage '1 '1 ,831 1,1'15

;;;;-;il;; t ;;;ffi;;-Ç;;;ï;l;;;;;il:ì;:,i:õot;- õil:------
, "Farm Cash Receipts", cat. No. 21-001.
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2.3 RECENT PRODUCTION AND CONSUIPTION TRENDS IN CÀNÀDÀ.

The dominant influence of the U.S. on the North Àmerican hog industry

coupled with the relatively free trade relationship between Canada and

the United States means that the Canadian hog industry is highly influ-

enced by its U.S. counterpart.

Hog production in Canada between 1970 and 1984 has followed more or

less a similar trend Lo that in the U.S.. Figure 2,1 illustrates the

hog cycle of the two countries between '1970 and 1984. Both countries

have generally followed the same production cycle since '1970 except for

short periods of time (1971-1973 and the latter part of 1984) when the

hog cycle of Lhe two countries have diverged.

Pork production in Canada can be measured at two levels; the farnr

level and at the slaughter level. Table 2.2 shows the hog population

and the number of hogs sJ.aughtered in Canada between 1970 and 1983" The

number of pigs on farns in Canada declined from 7.7 million head in'1970

to 5.6 million head in 1975. From 1976 to 1983, the hog inventory in-

creased ralher steadily to 10.3 million. 0vera11, the number of hogs on

farms declined by 27 percent between'1970 and 1975 and increased by 69

percent between 1976 and 1983.

Hog marketings in Canada also followed two distinct phases of growth

bet¡veen'1970 and 1983. The total nunber of hogs marketed, comprising of

both live exports and hogs slaughtered domestically for commercial pur-

poses, increased from 8.8 million head in 1970 to 10.2 million head in

1971 before declining to 7.7 million head in 1976. Between 197 1 and

1976, commercial hog markeÈings registered a 24 percent decrease. How-
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64ever, between 1977 and 1983, hog marketings in canada increased by

percent, from 8.2 million head ín 1977 to 13.5 million head in 1983.

The estimated volume of pork production, comprising domestic slaugh-

ter plus live exports (expressed in cold, t,rimmed carcass weight), in-

creased by 45 percent between 1974 and 1983 (see table 2.3). pork pro-

duction increased from a S-year (11974-1979l- average of 1,275 million

pounds !o an average of 1,850 million pounds for the period 1979-1983.

Figure 2.1

HOG CYCLE* - CRNROR FND U.S.

PERCCxt

,of

¿sL ¿tl
,o l-

ll
!t

I
t5

t0

t

'o

-5

-¡0

-rJ

-¿0

-¿J

-t0

t
¡l

¡l
¡l

I
,¡
,t
,l
,l

4i
¡l
¡f
¡l
1l
\,l,
1 t t,t.

,
t
,
,
t

I

-¡
I ,

t
t

t,\,
I

.t ,I
I
l-

I
,I

v

r96t ltr0 ltt¡ ltr? ltTl t!7¡ tttJ ttZS t)tt ¡trt 6,,9 ¡rtO ¡rtt rrt¿ Irtl rrr.
I OUßRTTRLY YCAR.OVIR-YERR CHRNGT ¡N HOG ñÊRKEfINGS

source: Agricurture canada. Market comruentary, December 19g4.



13

TABTE 2.2

Hog Population, Slaughter and Marketing in Canada

1 970-1 983

== = ======= ==== ==== = === ==== = ====== === =============== =================
Year Hog Population LocaI Slaughter Live Exports Total Marketing

(oct.1 ) ( 1 ) (2) (3) (2+3)

197 0
197 1

1972
197 3
197 4
1975
197 6
1977
1978

7 ,720t,*
7 , 388't*
6,994*
6,991*
5,865*
5,632
6,115
6, 555
7 ,775

8,648
'10,1'13

9, 357
9,041
9,269
7 ,913
7 t679
8,166
9, 085

11 ,236
'1 3,'1 51
13,046
12,896
13,117

8,422
12,697

10,140
10,298

'000 head .... 'Bô:B;" "'
87 .28
87 .49
88.35

196"03
29,40
44 .16
41 .65

1 85.80
129.39
236.52
1 45.03
303.70
456.43

99.4
254.2

''''8.i);'
1 0, 200
9,444
9,129
9,465
7 ,942
7 ,723
8,208
9 ,271

1 1 ,365
1 3, 388
13 ,191
13, 190
1 3,537

8,522
12,934

1979 9,801
1 980 10,'186'1981 10,211
1982
1 983
5 Year Àverage
1974-1978 6,388
1979-1 983 1 0,127

il;;;;;;ï:----
** December 1st.

Source:(1)(2) Livestock Market Review, Economics and Marketing
Branch, Àgriculture Canada. (various issues ) .
(3) Statistics Canada: Export by Commodities, Cat.No" 65-004"
(various Issues).
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Domestic disappearance of pork in Canada between 1970 and 1983 has

fluctuated between a Low of 1,208.5 million pounds in'1975 and a high of

1,660.8 million pounds in 1980 (see table 2.3) gased on a five year cen-

tered average, lhe domestic disappearance of pok increased by 2'1 percent

between 1974 and 1983; from an average of 1,301 million pounds for the

1974-1978 period to 1,577 nillion pounds for the 1979-1983 period.

Expressed in per capita terms, the annual pork consunrption in Canada

has varied between 24,12 kg in 1975 and 32.3 kg in 1980. Over the last

five years (1979-'1983), per capita pork consumption has generally been

higher than the average consumption levels of previous years and has

also shown signs of a slight upward trend. This can readily be observed

from figure 2.2 which shows the per capita consumption of major meats in

Canada for the period 1970-1982. While the per capita consumption of

chicken has been rather stable over the last decade, the per capita con-

sumption of beef increased steadily fron 1970 to 1976 before declining

back to the 1970 level of consumption in 1982. Pork consumption however,

has generally been lrending upward slightly compared to the other meat,

over the last decade.
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TÀBLE 2.3

Pork Production and Disappearance

1 970-1 983

Year
Estimated Pork
Production ( 1 )

Domest ic
Ði sappearance

Per Capita
Con sumpt i on

(Mir.. lb.).. ...K9...
,252.7
,403.0
,377 "1

'1970 ,371.6
,496.3
,449.0
,405.9
,427.4
, 1 99.5
,190.6
,199"5
,379.1
,641 .5
,919.7
,872.1
,87 6.3
,940.5

971
972
973
974
975
976
977

1978
1979
1 980
1 981
1982
1 983

1,308"2
1 ,391 "4'1 ,208 " 5
1 ,273.8
1 ,289.1
1,345.0
1 ,522.2

,660.8
,617,6
,5'13"6
,572.4

26.65
29.47
28.63
26.88
28"18
24,18
25.10
25. 18
26,19
29 "70
31 .05
29"88
27 ,67
29 "07

25.77
29.47

¡

1

1

'1

'1

1

S-Year average
1974-1978 1,275.0
1 979-1 983 1 ,850 " 0

'1 ,301 " 
6

1 ,577 .2

(1) Domestic slaughter plus live exports, all expressed in cold,
trimmed carcass weight and assuming '135 pounds of carcass weight
per live hog exported.

Source; Statistics Canada: Exporls by Conmodities, Cat.No. 64-007.
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2.3.1 Trends in Reoional lgg ProducLion in Canada

Major shifts in the regional production of hogs have taken place in

Canada since 1971, The western provincial share of national hog produc-

tion declined from 46 percent in 1971 lo a low of 28 percent in'1983 be-

fore increasing slightly to 30 percent in 1984 (table 2.4). By con-

trast, the eastern provinces increased their share of production from 54

percent in '1 971 to as high as 73 percent in 1982.

The slaughter rater oD a regional basis, has also undergone major

changes. The western provinces have seen their slaughter rate drop fron

4"5 million hogs in 197'1 to a low of.2.5 million hogs in 1976 before re-

covering to 4.0 million hogs in'1984. By contrast, the eastern provinc-

es increased the number of hogs slaughtered by almost 7'l percent; from

5.4 million in 1971 to 9.3 million in 1984. Most striking are the major

gains by Quebec where production increased f rom '1 .9 million head in '197'1

to more than 4.97 million head in 1984; representing an increase of more

than 150 percent over a period of 14 years (table 2.5).

The dramatic increase in the level of hog production in eastern Cana-

da have been described as being the direct result of a number of fac-

tors. These include both provincial and federal programs which have

favoured hog production in the east. Às a result of these programs,

both Ontario and Quebec producers have moved quickly to specialization

and larger production units.2 this has not been the case in the western

provinces.

2 l.teisgerber, Pat.
try" International
1981.

"Canada's Position in the North American Hog Indus-
Economic Division Staff Report' USDA, December
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TABTE 2.4

Provincial Shares of Hog Production

'1970-1984

B. C. À1ta. Sask. Man. West Ont. Que. Mar. East

197 1

1972
1973
197 4
1975
197 6
1977
1 978
1979
1 980
1 981
1982
'1983
'1984

46
46
46
43
36
33
32
29
29
29
28
27
28
30

31

31
30
30
31
JJ
3¿
33
34
32
30
31
32
28

19
20
21

25
29
30
32
34
34
35
38
37
36
38

I

I

2

2

2

2

4

3

3

4

3

1

1

0

9
9

9

9
I
9
0

4

3

4

3

4

4

4
4

4

4

4
4

4
4

54
54
55
58
64
67
58
71

72
72
71
73
72
70

12
12
12
11

I
7

7

6

6
6
4
4
4
5

20
20
19
18
16
14
14
13
13
12
13
12
12
11

Source: Dawson, Dau and Associates, Limited, Irnpact of Government
Prosrams on the Reqional Location of Meat Production in Canada
(oata for 1971-80).

Agriculture Canada, Livestock
1981-84).

Ma r ket Þ.ieq, 1984 (oata f or
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In Quebec, especially, the average number of hogs marketed per unit in-

creased from 52 head in 1966 to an estimated 633 head in'1981.3 tn addi-

tion, it is estimated that more than 80 percent of Quebec's hogs were

from vertically integrated production units in 1981. Likewise, contract

producers in Ontario marketed an average of 509 hogs compared to only

144 by non-contract producers in 1976.

Federal government feed grain policies have also been held responsi-

b1e for the regional shift in hog production in Canada over the last

decade. I.teisgerber summarizes the situation as folLows:

Since 1976 federal policy has required the Canadian Wheat
Board to sell feed grains in eastern Canada at corn competi-
tive prices and also required that transportation be available
to move nonboard feed grains to the east. This policy has as-
sured the east livestock producer of the best of two worlds.
He has had the advantage of 1ow prices when quotas and grain
stocks resulted in heavy nonboard deliveries.

The eastern feeder also is protected against high prices
when western feed grains command a premium such as during
periods of brisk export demanda.

The national supply managenent programs in both the poultry and dairy

industries are aLso believed to be partially responsible for t.he sub-

stantial expansion in hog producLion in the eastern provinces. Supp1y

management in both the poultry and dairy sectors has apparently resulted

in underemployed resources. For insÈance, in Quebec, dairy producers

have had to cut down their production in view of the declining consump-

tion in dairy products. Às a consequence, unemployed resources have

been channeled into the hog industry where no quotas apply.

i bid.

I bid.

J

4
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More recently, anticipation of a national supply management program

have been a major incentive for existing producers to expand their pro-

duction and new producers to enter the industry. This is because pro-

ducers are aware of the possibility of capitalizing on quotas should

supply management be implemented for hogs.

2.4 THE HOG/PORK TRÀI¡E SECTOR

This section describes recent patterns in the international trade of

Canadian hogs. The growing importance of the U.S. and Japanese market

is reviewed. À number of factors which could affect the hog/pork trade

will be highlighted.

2.4.1 Canada's Trade ín Live Hoqs

Canada's trade in live hogs has traditionally been with the U.S.. The

size and the proximity of the U.S market are probably the two most im-

portant factors that have contributed towards making the it the single

most important market for Canadian live hogs.

Between 1970 and '1983, trade in live hogs between the two countries

has been characterised by a one way flow with Canada being the major ex-

porter. However, Canada does import a small number of live swine annual-

Iy for breeding purposes rather than for slaughter. Such imports will

not be taken into consideration here since the focus of the study is on

the trade of live hogs for slaughter purposes only. Table 2.5 shows Can-

ada's export of live hogs between'1970 and 1984 and the dominant posi-

tion of the U.S. as an importer during that period.
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Besides exporting to the US, a small number of live hogs have also

been shipped to Cuba and St. Pierre-Miquelon and to a lesser extent to

the Caribbean. Exports to these regions will be aggregated and referred

to as exports to the rest of the world (nOw).

TÀBIE 2.6

Canadian Exports of Live Hogs and U.S. Slaughter:1970-1984.

Year Total
Exports

Export to U.S. Exports to
U.S. Slaughter U.S. as %

of Total

Exports to US

as eo of U.S.
Slaughter

970
971
972
973
974
975
976
977
978
979
980
981
982

. . ..N0.

80,313
87 ,282
87 ,495
88,352

1 95,030
29,403
44 ,1 62
41 ,657

1 85,807
129,399
236,522
1 45, 037
303,702
456 ,432

1 ,344 ,464

of Head....

71,465
83,356
86,621
87,389

195 ,477
28,777
43,330
40,875

185,3'15
129,635
235,724
1 43,830
302,454
453,938

1 ,343 ,470

85,337
495,883

('000s)

85,81 7

94,438
84 ,7 07
7 6 ,795
81 ,7 62
68,687
73,784
77 ,303
77 ,315
89,099
96 ,07 4
91 ,575
82,190
87 ,584
84,700

77 ,237
88,424

.....percent..

88.97 0 " 08
95. s0 0.09
99.00 0. 1 0

98.91 0. 1 
'1

97.70 0.24
97 ,87 0.04
98,12 0.06
98.12 0.0s
99.60 0 .24
99.40 0.14
99.66 0.25
99.'16 0.16
99.58 0.37
99.4s 0.52
99.92 1 .59

98.62 0.1 1

99.55 0.56

983
984

1

1

5
1

1

-Year Àverage
975-1979 85,085
980-1 984 497 ,231

============== ===== == ==== == = ==== ======== ============================ = =

Source:a) Statistics Canada, Exports by Commodities, Cat.No. 64-004.
b) Canadian Pork Council "Submission of the Canadian Pork

Council to the US International Trade Commission,Aug.28,1984.'
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Between 1970 and 1984, Canadian exports of live hogs has generally

been on on upward trend except for 1975 when the level of exports to the

U.S. declined significantly to 28,777 head compared to the 1974 level of

195,477 head. This decline was directly related to the eslablishment of

an import quota on Canadian live hogs by the U.S. Àt the same time, Èhe

Canadian hog prices were generally higher than the U.S. hog prices.

It is also clear frorn table 2.6 that the U.S. has remained the single

most important export market for Canadian live hogs. Between 1975 and

1984, an annual average of 99.00 percent of the tota] number of live

hogs exported went to the United States. The total number of live hogs

exported to the US over the last decade has increased by about 480 per-

cent, from an annual five year(1975-1979) average of 85,337 head to an

annuaL average of 495,883 head for the period 1980-1984. Exports of live

hogs to the US reached an all time high of 1.3 nillion head in 1984.

Despite such a phenomenal increase, the number of live hogs exported

to the U.S. still represent a very small proportion of the U.S. hog

slaughter. Table 2.6 shows that Canadian live hog exports to the U.S.

represented on average only about 0.11 percent of the total annual aver-

age nun¡ber of hogs slaughtered in the U.S'. between '1975 and 1979.

Through the five years up to and including'1984, US imports of live hogs

fron Canada averaged only 0.56 percent of American slaughter.

Exports to the resÈ of the world (nOW), have declined steadily over

the last decade. 0n a five year average, exports to ROW declined from

'1.18 to 0.45 percent of the total number of live hogs exported.
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In 1970 the total exports of live hogs were valued at $4.? million

with sales to the U.S" alone amounting to $4.3 million. The value of

total exports of live hogs increased to a record level of $201 million

in'1984 with as much as 99.95 percent of this sum originating from ex-

ports to the United States (see Table 2.7).

TÀBIE 2.7

Value of Canadian Exports of Live Hogs.

(selected Years)

==== = = ==== == === ===== = === === == === == ========= === ========= = = === === == == === =

Value of Value of Export to US as
Year Tota1 Exports Exports to US Percent of Total

1 970
197 4
1979
'1 984

4 ,687
15,827
18,588

201 ,361

4,263
'1 5,798
18,422

201 ,265

90.9s
99"81
99.10
99. 9s

= ================= == ============== = = ========== ===== ========== = = =======

Source: Statistics Canada: Exports by Commodities, Cat. No. 64-004.
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2.4,2 Canaila's

2,1.2,1 Inports

Trade in Porh and Pork Proilucts

of Pork

Canadian pork imports are primarily processed products originating

from the U.S. and to a lesser extent from the European Economic Communi-

ty(nnC). The data in Table 2.8 shows that on average, fron 1970 to 1984

more than 90 percent of Canadian pork imporls came frorn the United

States. The only exception was during 1984 when about a third of Canadi-

an imports originated frorn the EEC. These yrere primarily highly subsi-

dized pork products from Denmark and the Netherlands. However, in the

fall of 1984 a Canadian anti-dumping enquiry found that the imports of

subsidized pork and pork products from Dennark and the Netherlands

caused naterial injury to the Canadian pork industry. Countervailing du-

ties were then imposed on imports of pork from Ðenmark and the Nether-

lands. Duties of the order ot 24.3 cents and 31.1 cents per pound were

imposed on Danish canned ham and canned luncheon meat respectively. Às

regards imports from the Netherlands, duties amounting to 12.7 cenLs per

pound and 17.5 cents per pound were imposed on cured ham and luncheon

meat respectively.5

The total imports of pork have decreased subtantially over Lhe last

ten years. Total imports f eIl by 77 percent belween '1 975 and '1 984; f rom

a five year average of 125 million pounds for the 1975-1979 period to an

average of 28.3 million pounds for the 1980-1984 period. Imports from

the U.S. followed a similar trend; declining from an annual average of

123 million pounds for 1975-1979 to 26.2 million pounds for the period

1980-'1984.

5 Agriculture Canada. "Market Commentary" December 1984.
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Imports from the rest of the wortd(nOw) have increased slightly from

an annual average of '1.12 percent of total imports for the period

1975-1979 to over 8.5 percent for the period 1980-1984. It should be

noted, however that the '1980-1984 average import from ROW was heavily

influenced by an unusually high leve1 of imports from Denmark.

TÀBtE 2.8

Canadian Pork Imports:1970-1984.

== = = === ==== === = ==== ======== ====== = == ====== === ========== == ======== =

YEAR
--------Imports--- --Percent of Total from--

Total from US US ROW

1 970
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983
'1 984

171 ,012
103,297
283,426
365, 1 90
571,067
884 ,417

,822,865
,874,157
,060,932

617 ,677
290,485
355,650
261 ,955
280,229
23A,946

S-Year Àverage
1975-1979 1 ,252,009
1 980-1 984 283,853

Cwt. .

149,692
83,780

279,366
361 ,770
566 ,41 1

881,856
1 ,726,958
1 ,874,157
1 ,060,688

617,669
288,857
333,756
257 ,251
280,229
150, '1 68

1 ,232,265
262,052

87. s3
81 .10
98.21
99. 06
99.18
99 .71
94,73

1 00. 00
99.97
99. 99
99.43
93 .84
98.20

1 00.00
65.10

98.88
91 . 3'1

12.47
18. 90

1 "79
0"94
0.82
0.29
5.27
0"00
0.03
0.01
0. 57
6 "16
1 .80
0.00

34.90

1 .12
8.68

===== =============== ======== = == ==== =============== == === ======= ======

Source: Statistics Canada: Imports by Conrnodities, Cat. No.65-007"
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2.4.2.2 ExporLs of Pork

Canadian pork and pork products are sold in two rnajor international

markets, namely the U.S. and Japan. Occasional1y, a small amount of

pork has also been exported to a number of other countries. These in-

clude the United Kingdom, St.Pierre-Miquelon, Portugal, New-Zealand,

South Àfrica, Jamaica, Bahanas, Puerto Rico, Cuba, Barbados and several

other small countries.

Tota] exports of pork have increased rather steadily between 1970 and

1984. Total exports reached more than 370 nillion pounds in 1984, up 500

percent from 1970 export volume of 62 million pounds. Table 2.9 shows

the volume of exports of Canadian pork by major country of destination.

Between 1970-1974 and 1980-1984, the United States has been the major

importer of Canadian pork. For instance, an average of 69.23 percent of

total Canadian pork export were shipped to the US between 1980 and 1984.

This represents an annual average of 219 million pounds" Between

1975-1979, shipment to the US represented an average of 32.14 percent of

t.otal Canadian pork exports, or about 37.4 million pounds anualIy.

Between'1975 and 1979, Japan was the major market for Canadian pork.

Japan imported an average of 65.4 million pounds annualLy during that

period; or about 64.6 percent of total Canadian exports. in terms of

volume, Canada's exports to Japan increased from a S-year average of

65.3 million pounds between '1975 and 1979 Eo more than 82.9 million

pounds f or the period '1980-1984.
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TÀBIE 2.9

Canadian Pork Exports: 1 970-'1 984.

======= ====== = ============== = == = ===== ============= ============== =====

Year
--------Expor t

Total
of
US

Pork------- --Percent of ToLaI to--
Japan US JaPan R0l'l

. Cwt.

529,500
6'1 0,837
549,111
604,887
413,737
254,773
177 ,977
186,602
422,495
830,796

1 ,620,412
1 ,656,242
2,376,665
2,314,654
3,018,999

37 4 ,528
2,199,194

63 ,',l69
200,950
454,042
449,346
287 ,993
537,306
590,1 05
739,614
699,704
701 ,0"18
701 ,658
933,894
964,791
91 8,361
631 ,129

653,56'1
929,966

8s. 1 0 12,04
69.24 22,78
52,34 43,28
52,94 39,32
50.70 35.29
3'1 . 09 65. s7
22.62 75.00
1 9.96 79. 1 0

35.81 60.96
50 ,24 42.39
65.28 28 ,26
61 .'10 34.45
68.83 27 .94
69,64 27 ,63
81 .32 '17.00

32,14 64.60
69.23 27.05

Þar¡ont. . a À uÀ 99¡¡ I .

197 0

197 1

1972
197 3
197 4
1975
197 6

622,233
882,090

1 ,049,116
1 ,142 ,538

815,972
815,41'1
786,795
934,948

1,147 ,637
1 ,653,60o
2,482,029
2,710,485
3,452,663
3,323,382
3 ,712 ,394

S-Year Àverage
1 975-1 979 1 ,068,478
1 980-1 984 3, 1 36, 1 90

2.86
7 .97
4. 38
1 1ô.

14.01
3.34
2"38
0. 94
¿. ¿s
7 .37
6.46
4.45
3.¿3
2,73
1 .68

3.25
3 ,71

1977
978
g',t9

980
981

1982
1 983
1 984

= = == == = == ======= = == === == === == = = ===== ==== == = == = ==- - -- --

Pork exports include the following classes of exports as defined
by Statistics Canadaz 11-22, 11-24, 11-29.

Source: Statistics Canada, Exports by Commodities. Cat.No. 55-004.

Canadian pork exports to the ROW have been, on average, rather stable

over the last decade. The proportion of total pork exports to ROW in-

creased slightly from an average of 3.25 percent of total exports for

the period 1975-1979 to an average of 3.70 percent for the period

1980-1984. Past trends therefore indicate that the ROW remains a small

market for Canadian pork.
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2.4,3 Canada's Net Trade with bhe uniLeil stat!8,

Unlike live hogs, pork and pork products have traditionally moved

both ways across the Canadian-U.S. border. Figure 2.'1 shows that be-

tween 1970 and 1984, the net trade balance shifted three times between

the two countries. Canada was in a net export position between'1970 and

1973, The trade balance between 1974 and 1978 switched to the U.S. be-

fore shifting back to Canada's favour again between 1979 and'1984.

Hence, in five of the last 15 years, the trade balance favoured the

United States while in the other 10 years, Canada rvas a net exporter of

pork to the U.S.. Table 2.10 shows that in the last five years, Canadi-

an shipments of pork and pork products(excluding live hogs) to the U.S.

averaged 220 ñ.1lion pounds annually. During the same period(1980-1984)

imports from the U.S. averaged only 26 million pounds; resulting in an

average net trade surplus for Canada of aboul 194 mill-ion pounds a year.

in 1984, exports to the US reached an all time high of 292 níllion

pounds with net exports of. 276 million pounds.

Although the volume of Canadian exports of pork and pork products to

the U.S. reached a record level during recent years, it sti11 represents

a very small proportion of the U.S. domestic production. Àt its trigh-

est point, in'1984, Canada's net exports of pork to the U.S. represented

a mere'1.9 percent of the U.S. production. 0n average, between 1980 and

1984 when Canada dominated the pork trade, Canadian net exports to the

US represented only about'1.3 percent of U.S. production (rable 2.10).

In contrast, past U.S. exports of pork to Canada have represented a

significant proportion of Canada's pork production. Between 1974 and
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1978, when Canada was in a net import position, the annual volume of

U.S. exports to Canada represented an average level- of I percent of to-

taL Canadian pork production, with a high of 14.2 percent in 1977.

For Canada, the favourable net trade balance is very important" Cana-

da's combined hog,/pork trade with the US represented between '15 to 20

percent of Canada' s total pork product i on between '1 979 and '1 983 . I t

shoul-d be pointed out, however, that while there has generally been free

trade in hogs and pork between the two countries, there exist a nunber

of non-tariff barriers. These constraints relate mainly to health rath-

er than economic considerations. Some of the constraints that are re-

ferred to most frequently by the industry relate to anima] health regu-

Iations, transportation, label approval, USDÀ plant inspection and USDÀ

border inspection. 6

More recently, however, the U.S. government has intervened in the

Canadian-U.S. pork trade.T After conducting an anti-dumping enquiry,

the U.S. International lrade Comnission recommended that countervailing

duties of the order of $5.38 /cwt be imposed on Canadian live hogs and

pork entering the U.S. The consequences of such drastic measures fron

one of Canada's major trade partners are already being felt by Canadian

hog producers.

These and other export constraints are discussed in length in the fol-
lowing publications: (1) "Export Market Development Task Force,"
workiñg-paper, Processed Meat Products, Agriculture Canada, 1978¡ Q)
Elmer L. Menzie and Barry E. Prentice, "Barriers to Trade in Àgricul-
tural Products Between Canada and the United States," International
Economics Division Staff Report, USDÀ, Àpril 1983.

Details of recent developnents in the Canadian-U.S. pork trade rela-
tionship are documented in Appendix À.
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TÀBtE 2.1 O

Canada - United States Pork Trade Ba1ance.

Year

--------Fresh and Frozen Pork-------- Net Export as Percent
Imports From Exports T0 Net Exports 0f Production of Net

U.States U.States Can.to US Importing Country
Canada U. States

970
971
972
973
974
975
976
977
978
979
980
981
982
983
984

1.1
5.2

13.9
14.2
n._,

0.2
0"8
0.9
1"5
1.4
1.9

14,969
8,378

27 ,837
36,177
56 ,641
88,.186

191 ,912
187 ,290
'1 06, 049

61 ,7 67
28,885
33,376
25,735
28,023
15,015

53,150
61 ,646
55,001
60,708
41 ,458
25,648
17,919
1 I ,884
42,953
84, '1 38

1 54 ,850
167,326
240,379
235,'158
29'1 ,500

219,842

38,181
53,268
27,164
24,531

-'1 5, 183
-62,538

-1 63,993
-1 68 ,406
-63,096

22 ,371
1 35,965
'133,950

21 4 ,644
207,135
27 6 ,484

'193,635

..percent.... o ô o

- 0.3
- 0.4
- 0"3
- 0.2

5 Year Average
1 980-84 26,207 - t.J

Source: Canadian Pork Council.
"Subnission of the Canadian Pork CounciL to the US International
Trade Commission". Àug , 28, 1 984.
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2,4.4 Trade riUh Japan

Over the last ten years, Japan has been importing about '15 percent of

its pork and pork products in order to meet domestic demand (fable

2.11'). In terms of volume, however, imports have increased by a rather

substantial 39 percent over the last 10 years, from an average of'150.5

thousand tons to 209.3 thousand tons for the periods 1974-1978 and

1979-1983 respectively.

Japanese pork production has also been trending upwards since 1970,

increasing by 26 percent between '1974 and 1983. Between 1979 and 1983 an

average of 1,431.5 thousand tons of pork were produced in Japan, com-

pared to an average of 1,129"5 thousand tons for the five years preceed-

in9 '1979 (tabIe 2.11) .
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TABTE 2.1 1

Japanese Pork Supp1y and Consumption: 1970-1983.

Year
Total

Product i on
(1)

Exports
Q)

Imports as eo of Domestlc
Imports production Consumption

(3) (4) (5)*

197 0

197 1

1972
1973
197 4
'1975

197 6
1977
197 I
1979
1 980
1 981
1982
1 983
5-Year
197 4-78
'1979-83

734,294
843,244
885, 306
970,520

,097,924
,039,642
,056,229
,169,465
t284,473
,429,928
,475,684
,395,843
,427 ,626
,428,824

24,499
38 ,863
97 ,046

179,629
59,909

1't7,875
212,531
1 54 ,443
147,880
1 88,802
1 54, 554
265,353
201,437
236,358

150,527
209,300

..percent..

3

4"6
1 0.9
1 8.5
5.5

17.1
20,1
13.2
11.5
13.¿
10.5
19.1
14 .1
16.s

1 3.5
1 4.67

...tons...

758 ,77 6
882,08'1
982,342

1 ,'150,143
1 ,157 ,912
1 ,217 ,514
1 ,269,759
1 , 323, ggo
1 ,432,350
1 ,619,666
1 ,630,1 49
1 ,661 ,196
1 ,629,063
1 , 665, '180

'1 ,290,065
1 , 640,950

17
26
10

4

21

3

1

18
3

64

1:

Average
1,129,547
1 ,431 , 58'1

9.2
31

== ==== = ===== ===== ======= ====== = == === = ======= = == == === ====== = = = === - -- --
*(1)+(3)-(2)=(5)

Source:Meal Statistics, Ministry of Àgriculture, Forestry and Fisheries"
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According to Japanese forecastsB such an upward trend will be main-

tained to 1990. Table 2.12 shows the predicted production, consumption

and self-sufficiency levels of major meats in Japan. Pork is clearly the

major red meat in Japan with a predicted production of '1,940 thousand

Lons and consumption level ranging between '1r960 to 2,100 thousand tons

by 1990. The self-sufficiency level is predicted to increase from 90 in

'1978 percent to 95 percent by 1990.

0n a per capita basis, consumption of meat in general is also pro-

jected to increase slightly by 1990. The per capita consumption of pork,

however, is predicted to increase by a greater proportion relative to

other meat; increasing from 8.7 Kg to between 10.7 and 1'1 .4 Kg by 1990.

Therefore there are indications that both producLion and consumption

of pork in Japan will increase for the rest of this century. Àlthough

Japan is planning to reach the very optimistic target of 95 percent lev-

el of self-sufficiency in pork, it will still have Lo irnport at least

'100 million Kg of pork annually over the next decade in order to meet

its domestic denand for pork. Hence the opportunities for Canada for

continuing pork exports to that country should not be overlooked.

Japan has traditionally been importing pork and pork products from a

number of countries. Table 2.13 shows Japanese pork irnports between 1970

and 1983 by major country of origin. Among the major pork suppliers,

Canada has been successful in maintaining a rather stable share(25 per-

cent of all imports) of the market over the last decade or so. Japanese

pork imports from Canada increased from an average of 25.9 thousand tons

I tivestock Bureau, (u¡rp), Japan Vol. 56, No. 1, '1981.
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between 1974 and 1978 to about 38.3 thousand tons for the period

1979-1983; representing an increase of about 48 percent in the volume of

Japanese pork irnports from Canada over a ten year period.

The most significant increase in Japanese pork imports has been from

Denmark. Import volume from that country increased by 132 percent be-

tween 1974 and 1983, from an average of 18.5 thousand tons for the peri-

od'1974-1978 to over 36 lhousand tons for the period 1979-'1983. it

should however, be noted that pork imports from Denmark dropped substan-

tially from a high of.73 thousand tons in 1981 to a nere 17 thousand

tons in 1983. This was the direct consequence of the outbreak of foot

and mouth disease in Denmark in late '1981. During that period, lower

pork import levels from Denmark gave Canadian pork a competitive edge on

the Japanese market. Imports from Canada reached an all time high of

over 40 thousand tons a year until Denmark resumed exports in the mid

1 984.

A release from the Federal Department of Industry, Trade and Commerce

in October, 1977, placed the opportunities for Canadian pork export to

Japan in perspective:

"...Japanese trading companies and the processing industry
have indicated preference for Canadian pork to the extent thaL
they will pay a premium. It is essential that the product be
properly trimmed for the Japanese market and that quality
standards are maintained... "e

s Trade News, Food and Àgricul-ture,
ber 1977, Ottawa.

Industry, Trade and Commerce, Oclo-
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TÀBIE 2.1 3

Japanese Pork Imports by Major Country of 0rigin.

1 970-1 983

Year Ta iwan Denmark USA. Canada

Canada as
Percen t

Total of Total
(1)

0thers

1970
197 1

1972
973
974
975
976
977

1978

n/a
n/a
n/a

30
1,262

23,640
15,'114
15,562
22,053
41 ,097
29,199
73,053
1 8, 998
17 ,7 67

15,526
36,004

7,589
14,264
21 ,823
41 ,096
5,562

43,032
60,039
?¿ qq1

25,507
32,657
29,734
39 ,7 61

33,31 I
35 ,41 3

31 ,7 46
34,182

2,929
9,264

19,029
20,202
1 

'1 ,553
25,687
26,555
34,959
30,968
32,536
30,056
43,286
44,020
41 ,828

25,944
38,345

6,630
3,675

16,152
30,653

7 ,652
24,556
21 ,269
'1 5, 088
9,931

1 0,557
2,488
9,741

24,883
37,674

1 5, 699
17,068

n/a
n/a

10,928
33,758
1 5,907

7 ,597
25,795
17 ,910
'1 5,056
15,3'15
16,710
1 9, 906
19,787
32,860

S-Year Àverage
1974-1978 16,453
1 979-1 983 20 ,916

17 ,148 1 7.08
27 ,203 34.05
67 ,932 28.01

125 ,7 39 16 .07
41 ,936 27 .55

124,512 20,63
148,772 17.85
1 08,'1 10 32.34
103,5'15 29,91
132,162 24.62
1 08, 187 27 .78
185 ,7 47 23.30
1 4'1 , 006 31 .22
165,45'1 25.28

'1 05, 369 25.65
146 ,510 26.44

197 9
'1980

1 981
1982
1983

============ ==== =========== == = ===== = === ========== ================== ==== =

(1) Others include the Peoples' Republic of China, Thailand, Norway,
Sweden, Ireland, U.Kingdom, Finland, F.R Germany and Australia.

source: The Meat statistics in Japan, MOAFF'(various issues)

Howeverr âs pointed out by Gilson, to an important consideration in

exporting pork to Japan "relates to the Japanese tariff systemll and

10 Gilson,J.C.; The Pork Industry in Manitoba. Manitoba Department of
ÀgricuLture, Winnipeg, Manitoba, Ju!y27,1979.

I 1 The Japanese import tariff systen regarding pork and pork products is
explained in greater detail in Àppendix B.
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certain non-tariff barriers relating to agricultural policies in Japan".

0f particular importance, according to Lowerl2 is the..."Japanese Pork

StabilizaLion Policy". The pork import system is based on a lower and an

upper Stabilization price for Skinned Carcasses which is set by the gov-

ernment. A Standard Irnport Price(SrP) which is the average of the floor

and the ceiling sLabilization prices is then determined and the regular

duty which is assessed on pork imports may be increased or waived de-

pending on the unit value of imports relative to the SiP. Currently the

regular duty is 6.9 percent ad valorem, CiF basis.

The floor and ceiling prices for skinned carcasses set under the Jap-

anese Pork Stabilization Policy are shown in table 2.14, Co1umn 3 shows

the SIP (calculated as the average of the lower and upper stabilization

prices) between .1970 and 1984. Co1umn 4 shows the SIP f or pork cuts.

This is calculated on an assumed yield of. 75 percent carcass pork.

12 Lowe, J.C.; The Japanese Hog-Pork
dian Pork Exports. Canadian Farm

Sector: Some Implications for Cana-
Economics; Vol.9 No.4. Aug, 1974.
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TÀBLE 2. 1 4

Japan's Pork Stabilization Prices

1 970-1 984

Year
--------skinned carcass-- Standard Import
Lower Price Upper Price Price('l )

SIP for
Cuts(2)

Yen per K9...

197 0
197 1

197 2
197 3
197 4
1975
976
977
978
979
980
981

345
355
360
380
507
556
601
62'l
627
601
s88
600
600
600
600

422
434
440
465
620
680
734
766
766
735
764
779
780
780
780

383.5
394.5
400.0
422.5
563.5
618.0
667 .5
696. s
696. s
658.0
67 6,0
689.5
690.0
690.0
690.0

511.4
526.0
533 .4
s63 .4
751 .4
824.0
890.0
928,7
928,7
890.7
901 .4
919.4
920.0
920.0
920.0

1982
1 983
1 984

= ========= = ===== == = = = = = ==== == = == = == == ======== = == ========= = ======= = === ==

(1)Calculated as the average of the lower and the upper Stabilization
prices from column 1 and 2 respectively.

(2)The SIP for pork cuts is calculated on an assumed yield of.75eo
of carcass pork; thus the current applicable SIP for 1984 is
Yen920 ì (Yen690/0. ?5 ) .

Source: Livestock Bureau, Ministry of Àgriculture and Forestry.
"The Meat Statistics in Japan."(various issues).



41

2.5 FÀCTORS ENCOI'RÀGING HOG PRODUCTION AND EXPORTS

2.5.1 Canadian : U.S., Exchanqe RaLe and Pork Trade

tn its submission to the International Trade Commission, the Canadian

Pork Council pointed out that the recent increases in U.S. imports of

Canadian hogs and pork are the normaL response to a number of factors

such as the exchange rate, the price differential between the two coun-

tries and labour dispute problems in both the U.S and Canada. Hence,

exchange rate 'movements since 1970 are crucial to any analysis of the

growth of the Canadian live hog and pork trade since that period.

Às noted from Table 1.1 (chapter I), the Canadian dolIar depreciated

by about 27 percent vis-à-vis the U.S. dollar, and by about 7'1 percent

vis-à-vis the Japanese yen. At the same time, the volume of exports of

live hogs and pork to these countries also increased by a substantial

amount. Total exports of pork increased by about 215 percent between

1970 and 1984. Sinilarly, exports of live hogs to the U.S. increased by

about eight fold over a 15 year period.

Buyers of hogs bid or negotiate a price per hundredweight on an index

100 basis. In Ontario for instance, the U.S. packers are actually buy-

ers within the provincial selling system. In western Canada, and par-

ticularly in Manitoba, the producer marketing agencies make direct sales

to the packers in the U.S.13 The price, in the case of Manitoba, is ne-

gotiated between the U.S. buyer and the Manitoba Hog Producers Market-

ing Board (t'ttlpl¿g) on the basis of U.S. hog nrarket prices. Table 2.'15

shows an example of a typical transaction between the M{PMB and a U.S.

r3 Submission of the CPC to the U.S. International Trade Comnission, Au-
gust 29, 1984.
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packer. It is clear that the two factors that nade this transaction

possible for the MHPMB were the favourable exchange rate (1.3081) and

the relatively higher U.S. market price, thus allowing the U.S. buyer to

outbid Canadian buyers of hogs.

TABLE 2.1 5

Example of Export Sales of Live Hogs by the Manitoba Hog Producers
Marketing Board

Date of Sale: July 26, 1984

MHPMB Daily Àverage (domestic sales)
Live Weight Conversion

(Based on 103 Index + 79eo y1d.)
No. of Hogs
Hog Cost
Freight Cost
Shrink Cost

Total Cost s30 ,840. 1 4

Purchaser - U.S. Plant
(sid price $52.50 G + Y)

Hog Value - U.S. $ S23,656.25
Currency Gain

Basiã Exchange Rate at 1 .3081 $ 7,288.50 ß4.54/hogl

Net Returns Fõ-;gUA.E
Net Profit (Canadian $) $ 104.61 (S .50/ho9)

Source: Submission of the CPC to the U.S. International Trade
Commission, August 28, 1984.

$79 3a/cwt. dressed wt.

g64.5S/cwt.
211

s28,283.'13
$ 1 ,300.00
$ '1 ,257.00



43

It should be further noted that the currency gain from the exchange

rate accounted for about 24 percent of the whole transaction ($7,288 out

of 930 ,.q44). without the exchange rate component (this would have been

the case if the two currencies were at parity), such a transaction would

probabty have never taken place. Hence, as long as the magnitude of the

difference between the Canada-U.S. price is enough to cover the costs of

transportaLion and handling to U.S. centers, âs well as some shrinkage

costs, Canadian live hogs and pork will continue to flow to the U.S.

While Canadian sellers found they could realize a higher return on hogs

sold to U.S. packers, the latter was also assured of a reliable and con-

venient source of supply of much needed ravl material at prices that were

competitive to U.S. prices.la

The trends between Lhe Canada-U.S. and Canada-Japan exchange rates

and Canadian pork export to these countries are shown in Figure 2.4 and

2,5, respectively. it is clear fron Figure 2.4 that as the value of the

U.S. dollar appreciated against the Canadian dollar, the volume of pork

exports to the U.S. also increased. Hence, a deval.uation of the Canadi-

an dollar vis-à-vis the U.S. do1lar is believed to be partly responsible

for the substantial increase in the volume of Canadian pork exports to

the U.S. over the last few years.

Submission of the
gus! 29, 1984.

14 CPC to the U.S. International Trade Commission, Àu-
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As far as pork trade with Japan is concerned, the relalionship be-

tween the exchange rate and pork exports is less pronounced (figure

2.5). It is true, however, that between'1970 and 1983 the Canadian dol-

lar devalued by almost 71 percent against the Japanese yen. Àt the same

time, Canadian pork exports to Japan nearly !ripled. Àlthough the over-

all trend between '1970 and '1983 does suggest some correlation between

Canadian pork exports to Japan and the exchange rates between these two

countries, it is widely believed by those who are involved in the Cana-

dian-Japanese pork trade that the exchange rate is not a determining

factor in pork trade between the two countries.

2,5.2 The Canadian-U.!. Hoq Price Difference

Ànother important factor affecting the level of

to the U.S. is the price Ievel. The economic

price relationships and the principles underlying

tween regions is summarized by Tomek and Robinson

Price differences between any two regions

other wilL just equal transfer costs.

Price differences between any two regions

trade with each other will be less than

costs.

'1.

2,

Canadian pork exports

theory behind spatial

price differences be-

as follows ¡

that trade with each

that do not engage in

or equal to transfer

Tomek and Robinson further state that whenever the price differences

between trading regions exceed lransfer costs, arbitrage will take place

until the price difference is equal to the transfer costs.ls

15 Tomek W.G. and K.L. Robinson, Àqricultural Product Prices, Cornell
University Press, Ithaca, 1972,
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Under free trade conditions, this means that goods will be normally

exported fronr the Iow-priced market to the higher-priced market as long

as the transfer costs and other miscellaneous costs are fully covered by

the price differences between the two markets.

This has generally been the siLuation in the pork trade between Cana-

da and the U.S.. In recent years, the U.S. hog prices, adjusted for the

exchange rate, have been well above the Canadian hog prices on average.

Given free trade in hogs between the two countries, arbitrage is bound

to take p1ace.

Figure 2.6 shows the monthly hog prices (in Canadian dollars) for the

U.S. and Canada between 1979 and '1984. Except for short periods of

tine, the US hog prices have generally been well above the Canadian hog

prices. As long as such price differences are sufficient to cover the

transfer costs, trade will take p1ace. Às shown in Table 2.15, such

differences are at times far greater than freight and other miscellane-

ous costs associated with the export of hogs and pork to the U.S. This

situation has been described as being the direct consequence of the fol-

lowing:

. In the face of a number of structural changes within
the U.S. slaughtering industry, many firms Ì,¡ere competing vig-
orousJ.y for market share. Secondly, in the face of reduced
hog output, slaughterers rlere attempting to maintain volume to
preserve the advantages of ki11 size and efficiency.l6

Such pressure on the U.S. hog market resulted in substantial increas-

es in U.S. hog prices. Às a result, a large number of hogs from Canada

were exported to the U.S.

16 Canadian Meat Council,
Commission, September 4,

Submission to the U.S.
1 98s.

International Trade
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2,5.3 Incone SÈabilizaùion Proqran

One of the nain issue in the recent Canadian-U.S. hog war was that

hog producers in Canada are subsidized through various government pro-

grams and that increased hog production were a direct result of such

subsidies. Incone Stabilization programs are the most visible form of

assistance available to hog producers. Such programs are operated by

both the Federal and the Provincial governrnents.lT

The Federal income stabitization program is operated under the Agri-

cultural Stabilization Àct, 1958. Until 1975, the level. of support was

set to a minimum of 80 percent of the national average price over the

previous ten years. Under this plan, only one payment tlas made in 1971,

In 1975 the legislation was changed to provide for a support level equal

to a minimunr of 90 percent of the previous five year average. Provision

exists for the support level to be adjusted t.o a 95 percent IeveI.

Tab1e 2.16 shows the payments made since 1980 under the ASÀ, as

amended in 1975. It should be noted that between 1971 and 1980-81 there

were no support payments. The level of payout is usually adjusted in

provinces where evidence exists that the provincial government is at-

tempting to bottom-load the federal program. it is clear from table

2.'16 that hog producers have received significant assistance from the

Federal governnent since 1980-81.

see Clements and Carter
swine industry.

for a survey of government programs in the
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TÀBtE 2.1 6

Payments Under the À.S.À for Hogs

==== == ========== ===== === ==== === === ======== ======= === == ===== =========

Year Payments (oollars )

980 - 81

981 - 82
982 - 83
983 - 84
984 - 85(a)

41 ,281 ,496
107 ,277 ,121

844, 000
12,056

142,353,560

¡;t-"*;;il-----
Source: Agriculture Canada,
Ànnual Report of the Aqricultural Stabilization Board,
0ttawa, various issues.

The Federal program however, has some weaknesses which led to the

various provinces to operate their own stabilization pIans. The most

common plan is the income insurance plan. These programs are usually

administered by the provincial hog

Marketing Board. Producers registered in the plan usually contribute

financially when market prices for hogs are above the support level.

The provincial governments also provide direct financial assistance to-

words the program. À11 major hog producing provinces, except Newfound-

land, had a provincial income insurance plan by the end of 1983.
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2,6 St u}tÀRy

The development of the Canadian hog industry since 1970 was addressed in

this chapter. The importance of the hog industry within Canadian agri-

culture and within the livestock sector in parLicular, was analysed. The

trend over the last fifteen years regarding prices, production and con-

sumption was also described. FinaIly, the trade sector was analysed in

depLh.

The major conclusions of this chapter are that the hog industry has

grovrn trenendously over the last decade and it continues to represent a

key sector of the livestock industry. Prices and production trends in

Canada were identified to be closely related to the US production and

price leveI.

Regarding the trade sector, the United States and Japan remain by far

the two most important markets for Canadian pork and live hogs. While

Canada has enjoyed free trade relations with the US in pork and live

hogs(despite some practical constraints that stilt exist), trade with

Japan was found to be highly constrained by the Japanese import tariff
system.

FinaLly, despite trade restrictions, the potential still exists for

Canada to sell pork in both Japan and the U.S. The growth of this indus-

try in the future is highly dependent on Canada's ability to maintain

and expand its export markets.



Chapter III
A REVIEIÍ OF TTIE TITERÀT'I'RE

3.1 INTRODUCTION

Previous attempts to model the Canadian pork sector have assumed a

closed economy. Exporls and imports have either been ignored or treated

exogenously. However, ignoring the trade sector of lhe Canadian pork

industry is no longer realistic. À significant proportion of the indus-

try's cash revenue is attributed to export sales. During the last dec-

ade, the Canadian pork industry has been exporting between 25 percent to

30 percent of its annual production.

Àn important factor influencing the pork trade is the exchange rate.

Schuhls pointed out the important role of the exchange rate on both the

domestic sector and the foreign sector of agricul-ture. Follov¡ing his

seminal article, a number of studies have been conducted in this area.

Generally, empirical findings support Schuh's view that the exchange

rates have had an effect on agricultural trade and prices but disagree

on the magnitude of such effects.

The purpose of this chapter is to review critically both the theory

and the empirical results in the recent agricultural economics Iitera-

Lure on the effects of exchange rate changes on prices and trade.

l8 Schuh, G. Edward. "The Exchange Rate and U.S.
Journal of Aqricultural Economics, Vol .56(1974

Agriculture". Àmerican
):1-13.

-51
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3.2 å SIJR\'EY 0F RECENT Sn'DIES

The debate on the effects of exchange rate changes on prices and

trade flows is one of the most controversial debates the agricultural

economics profession has known since the early 1970's. Schuhls argued

that the exchange rate had been an important omitted variable in past

interpretations of U.S. agricultural development and trade problems.

One of his main contentions was that the two currency devaluations20 of

the U.S. dollar during the early 1970's vrere important determinants of

rising agricultural prices and exports

One of the first criticisms of Schuh's thesis came from Vellianitis-

Fidas.21 She challenged Schuh on the grounds that the assumptions behind

his thesis vrere unproven. Vellianitis-Fidas pointed out that while

Schuh failed to provide empirical proofs of his argument, his thesis is

also contrary to the evidence. She then presented Lhe results of two

studieszz Lo support her argument.

The first study was a cross-sectional analysis of the demand for U.S.

agricultural exports by najor U.S. trading partners in 1971-1973. The

second study rvas an analysis of exchange rate changes in other countries

Schuh, G. Edward. "The Exchange Rate and U.S. ÀgricuIture". Àmerican
Journal of Aqricultural Economics, vol' 56' (97a)z '1-13'

The author here refers to the 1971 and 1973 devaluations of the U.S.
dollar by 8e" and '10% respectively in relation to gold.

Vellianitis-Fidas, Àmalia. "The Exchange Rate and U.S. Agricul-
ture:Comment. " Àmerican Journal of Àqricultural Economics,
voI.57(Hov. 1975)z@

Vellianitis-Fidas, Amalia. "The Impact of Devaluation on U.S. Agri-
culture." Àoricultural Economics Research. vol. 28, No.3 (;uty
1976) z 107-116.

lo

20

21

22
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and their demand for five agricultural conmodities imported from the

U.S. during the period '1954-'1969. The results show that exchange rate

changes were not significant expJ.anatory variables for both the cross-

sectional and the time-series analysis. The exports of the U.S" wheat,

corn and soybeans in the 1971-1973 period do not seem to have been re-

sponsive to exchange rate changes. Further, exchange rate changes by

the other countries during the '1960-1959 period failed to explain the

variation in U.S. exports of wheal, corn, cotton, tobacco and oilseed.

Vellianitis-Fidas concludes her study by noting that Schuh's argument is

not convincing and that both the theory of exchange rale and empirical

analyses apptied specificaJ.ly to agriculture strongly indicate that the

effect of exchange rate changes on U.S. exports and on donestic prices

of agricultural products is at most minimal.

Responding to Vellianitis-Fidas criticisms, Schuh commented on some

of the weaknesses of her simplistic model and pointed out that¡

"... Not surprisingly, vellianitis-Fidas finds little evidence
for an exchange rate effect. The world is just a great deal
more complicated...Her model does not have the power to dis-
criminate an exchange rate effect and therefore her results
should be taken with a grain of sa1t.23

In an effort to provide empirical support to his hypothesis, the au-

thor attempted to derive both long run and short run estimaLes of the

elasticity of export denand and export supply based on Tweeten's24 esti-

mates of don¡estic elasticity of demand and supply. He pointed out that

even in the extreme case, export supply elasticities of 2.86 and 6.48

Schuh, G.
Àmer i can
696-700.

I bid.

Edward.
Journal of

"The Exchange Rate and U.S.
Àqricultural Economics, Vol.

Àgriculture: Rep1y"
57 , No.4 (Hov. 1 975 ) :

23

24
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were estimated for the short-ternr and the long run respectively.

Fletcher, Just and Schmitz25 also support Schuh's thesis by arguing

that exchange rate variations were by far the most important force af-

fecting prices between 1970-1971 and 1972-1973, The authors estimate

that at least $1.11 to $1.13 of the observed $1.23 increase in the real

U.S. wheat price per bushel was the direct result of the devaluation.26

Other authors who have supported Schuh's thesis include Konandreas,

Bushnell and Green. In a study on the export demand for U.S. wheat, the

above authors conclude that:

"...exchange rate changes...have had substantial impact on ag-
ricultural exports in general and on wheat in particu1ar.2T

However, in 1978 Vellianitis-Fidas returned to the debate with an up-

dated study. The results of this second study seem to support the fact

that changes in the U.S. dollar have had l-ittLe influence over trade and

prices of agricultural products in general. Unfortunately, this second

sLudy has been.criticized quite severely on theoretical grounds by Cham-

bers and Just who pointed out that:

25 Fletcher, S.M., Just, R.8., and Schmilz, A. "The Impact of Exchange
Rates and Other Factors on North Àmerican Wheat Export Demand". Work-
ing Paper No.12 (Dec.1976): California Àgricultural Experimental Sta-
tion, Giannini Foundation of Agricultural Economics, University of
California.

26 Paris, K.P. and Peter, G.H., "Agricultural Commodity Trade in a Re-
gime of Floating Exchange Rate - À Review of the titerature. " Insti-
tute of Àgricultural Economics, University of 0xford, VoI.25, No.4
(1983): p 251.

Konandreas, P., Bushnell, P. and
n¡and Functions f or U.S. Wheat. "
gom:!cs., Vol.3 (July 1978): 38-49.

R. "Estimation of Export De-Green,
Western

27

Journal of Àoricultural Eco-



55

"...vellianitis-Fidas results appear to have limited signifi-
cance because her empirical investigation has no underlying
theoretical structure. 28

Johnson, Greenes and Thursby also attempted to investigate the ef-

fects of the currency devaluation of the early '1970's on the price of

wheat in the United States. Genera1Iy, the authors agree that there had

been an exchange rate effect but also noted that:

"...many distortions can be found in the international pricing
of grains...and that the dollar devaluation was of lesser im-
portance for the U.S. dornesLic pricè than foreign commercial
policy.2s

Hence, it is obvious that there is Iitt1e consensus within the agri-

cultural economics profession on the orders of the magnitude of esti-

mates of the effecLs of currency devaluation on both the domestic price

level and the trade flows of agricultural products of an exporting coun-

try. Àccording to Thompsonr30 the debate revolves on basically an em-

pirical question. The profession has generated few estimates of the rel-

evant elasticities and many of those are subject to criticism on

nethodological grounds. Supporting this view, Chambers and Just argue

that:

"...the divergence
tive specification

1n
of

the results nay be due to the alterna-
export or excess demand and supply equa-

28

29

Chambers, R.G. and Just, R.E. "À Critique of Exchange Rate Treatment
in Agricultural Trade ModeIs." American Journal. of Àqricultural Eco-
nomiðs, vol. 61 , (uay 1 979) 2249-257 .

Johnson, R.Paul, Thomas, Grennes, and Marie Thursby. "Foreign Trade
Controls and Domestic Wheat Price. " Àmer..I. !g:.Econ. Vol.59,
(Hov.1977) 2619-627.

Thompson, R.L. Structural Relationships for Agricultural Trade Poli-
cy. Proceedings of 1977 Ànnual Meeting of Amer. Statistical Àssocia-
tion, Business and Economic Statistics Section, Chicago,

30

Aug.1 4-17 21977 .
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tions. " 3 1

In an attempt to "resolve this issue", the authors claim that " a much

closer look at the underlying theoretical issues is instructive".

By using a two-country, one commodity free-trade equilibrium model,

Kost showed through both graphical analysis and mathematical proofs

that:

"the apparent shift in the supply and demand curves in the im-
porting country and the resulting shift in the import demand
curve each equal the percentage change in the exchange
rate."32

Kost's then derived algebraic expressions for the elasticity of excess

supply for the exporting region and the elasticity of import demand for

the importing region as follows:33

Ees = ( nsgs - EdQd ) / ßs - Od)

Eed = ( naQa - EsQs ) / @a - Qs)

where Ees an.d Eed are the elasticity of excess

respectively and the elasticities Es and Ed and

refer to the exporting and importing regions"

supply and import demand

the quantities Qs and Qd

0n the assunption that

31

5¿

Chambers, G. Robert and Just, E. Richard. "À Critique
Rate treatment in Àgricultural Trade Models" Amer. E.
Vol.61, No.2(May 1979)z 249-252.

Kost, William. "The Effects of an Exchange Rate Change on
al Trade." Àmerican Economics Research, 28(3) (July
99-1 06.

ibid. p.1 05

of Exchange
&!. Econ. ,

Àgr ic ultur-
1975), pp.

Jó
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the elasticity of both supply and demand is low for agricultural

products in the U.S., Kost argued that the proportional increases in

the price or quantity of traded goods following a currency devaluation

was restricted to being less than or equal to the magnitude of the de-

valuation. 0n this basis, Kost rejected Schuh's thesis by concluding

that:

"...rre can only expect a small impact on agricultural trade as
a result of a change in exchange rate."34

In a comment to Kost's paper, Bredahl and Gallagher3s rejected his

argument that the percentage change in quantity traded was restricted by

the percentage change in the exchange rate. However the authors do sup-

port Kost's conclusion that the effects of an exchange rate change de-

pend on lhe elasticities of the underJ.ying excess demand and supply re-

Iationships.

Bredahl and Gallagher provide both graphical illustrations and alge-

braic proofs that reject Kost's argument. The elasticity of price (of

the exporting region) with respect to the exchange rate and the elastic-

ity of quantity traded with respect to the exchange rate as derived by

Bredahl and Gallagher are represented as follows:36

34 ibid. p.104

3s Bredahl, E. Maury and
change Rate Changes on
Research, vo|.29, No.3

s6 lbid. p.47

Gallagher, Paul. "Comment on: Effects of Ex-
Àgricultural Trade." Àqricultural Economics

(977)z 45-48.
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Ep,r=-Eed/(eed-ees)

Eq,r = (Ep,r)(nes)

where:

Ep,r: represents the elasticity

to the exchange rate

Eq,r: represents the elasticity

the exchange rate.

Eed : represents the elasticity

the exporter's price

Ees : represents the elasticity

the price in terms of the

of exporter's price with respect

of export supply with respect to

of import demand with respect to

of export supply with respect to

exporter's currency.

Accepting the fact that while -1< Ep,r <0 (i.e the change in price is at

least equal to the percent change in devaluation), Eq,r has no a priori

lower bound. The net elasticity may be less than -1, depending on the

elasticities of the excess suppLy and demand relaEionships. Similarly

Ees may be greater than one even if the exporter's domestic supply and

demand are inelastic. Hence Kost's earlier results do not hold.

Àn obvious empirical issue in modeling exchange rate effects in agri-

culture relates to the rnagnitude of such effects. Àlthough the models

presented by Bredahl and Gallagher and Kost helped to clarify the prob-

lenr at hand, they are still believed to be simple and abstract represen-

tations of the real world. Chambers and Just3? have shown that there

37 chambers, R.G. and
Àgricultural Trade

R.E.Just "À Critique of Exchange Rate lreatment in
Models" Àmerican Journal of Àqricultural Economics
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are no a priori reasons to restrict either the exchange rate elasticity

of price or the exchange rate elasticity of export to any closed inter-

val. The authors provide mathematical proofs to show that previous

studies3s were not correct to resÈrict the value of the elasticity of

price with respect to exchange rate between the closed interval [0,1].

Chambers & Just recognize the underlying assumption of the model devel-

oped by Kost, Bredahl and Gallagher but argue that conclusions and em-

pirical tests are carried out in seeming ignorance of their implica-

tions.3s

The authors point out that the excess demand relation specified by

Bredahl and Gallagher and Kost can be derived only under the assumption

of zero cross-price elasti.cities between the traded agricultural commod-

ity and aLl other goods for which prices are not constant. However,

neo-classical demand functions are obtained by maximizing an individu-

al's preference function subject to a budget constraint. The individu-

aI's demand for any commodity is thus a function of all other prices and

the consumer's income. Therefore, any model that does not take into ac-

count the cross price effects would tend to underestimat.e the effect of

exchange rate changes on the price Ievel.

61 (2) ,

3 8 These

10
I D]d.

1979,

include studies

p,251

by KosL, BredahÌ & Gallagher
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By using a more extended model that takes into account cross-price

effects, Chambers and Just derive the following expression for the ex-

change rate elasticity of price of the i-th good as follows:

Êpi., : Epi,,

eo¡ * É €s¡
j= |
j*i

where:

Epi,r is the elasticity of price pi with respect to the exchange

rate(expressed here as a partial elasticity)

Epj,r is the elasticity of the j-th cross price (in exporter's

currency) with respect to the exchange rate.

eDj is the elasticity of excess demand(Importer's for the

j-th sood)

esj is the elasticity of excess supply(Exporter's for the

j-th good)

I{i is the income elasticity of excess demand for good i.

While lacking the ease of interpretation, the above expression shows

there is no basis to claim a priori that -1 < Epi,r S 0. Hence, Cham-

bers and Just concLude that previous models ignoring cross price effects

have tended to underestinate the effects of exchange rate changes on the

price Ìeve1.

Þ Epj,1",, - ""] [', * *,]j+i
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However, estimation of the above expression empiricall.y is an almost

impossible task. Even Chambers and Just acknowledge the difficulty of

including cross price effects of all other commodities in estimating any

demand equation. They further note that in order to estimate the ex-

change rate impact while taking into account the cross price effects re-

quires knowledge of the elasticity of demand of the good under consider-

ation with respect to price indices of all groups of goods, the union of

which exhausts the entire commodity set.a0

In order to bypass this problem, Chambers and Justal have suggested

the use of the exchange rate as a seperate regressor to represent the

prices of all traded goods. In a subseguent paper they used their ex-

tended model to show that exchange rate changes have had significant im-

pacts on U.S. agricultural prices and exports. Specifically, the au-

thors examine the impacts of exchange rate fluctuations on prices and

exports of U.S. corn, wheat and soybeans. The results indicate that ex-

change rate fluctuations have had a significant real. impact on agricul-

tural markets by altering the volume of exports and the relative spl-it

between exports and domestic use. Most important, their results support

Lheir argument that restriction of the exchange rate elasticity of price

to the closed interval (0,-'1 ) may be incorrect.

However, the authors did not discuss one apparent weakness of their

paper. This relates to the specification of their export function.

Based on a priori economic reasoning, export supply and own prices are

40

dl

Ibid. Chambers and Just, 62(2)

Chambers, G. Robert and Just,
changes on U.S. Àgriculture: À

Economics, vol.63, No.1, (f'eb

:1980, p. 257.

Richard E., "Effects of Exchange Rate
Dynamic Analysis," Amer:lcan. t. Aqric.

1981 ) 32:46
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expected to be directly related to each other and therefore a positive

sign is expected to be associated with the price variable. However, in-

terestingly enough, according to Chambers and Just's model, a negative

relationship exists between the export supply and own prices of lhe con-

modities considered. Hence, their results should be interpreted with

caut i on .

In an attempt to examine the effects of exchange rate changes on a9-

ricultural prices and trade, Zenkoa2 applied a model similar to the one

developed by Bredahl and Gallagher. Specifically, Zenko attempted to

estimate the effect that average monthly fluctuations of the exchange

rate have had on average nonthly hog prices and on monthly trade flows

of Canadian pork products during the period 1970 to 1979.

Zenko proceeded by decomposing the exchange rate effect into a price

effect and a quantity effect. In order to estimate the price effect,

Zenko specified the Canadian price of hogs as follows:

Pcan = f(PusrR,X)

where:

Pcan represents the price of hogs in Canada

Pus represents the price of hogs in the United States

R represents the exchange rate between the two countries

X represents the rate of Canadian hog slaughter.

Zenko, E.Victor. "Exchange Rate Effects on Àgricultural Prices and
Trade with Special Reference to the Canadian Pork Industry" Universi-
ty of AIberLa, Unpublished MSc. Thesis, 1981.

42
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He then estimated different forms of this model by using Ordinary

Least Squares and Cochrane-Orcutt Iterative technique. The conclusion

was that the best estimate for the exchange rate elasticity of price was

in the order of 0.396.

Regarding the effects of fluctuations on the volume

the author estimated a number of structural equations

general specif ication :

of

of

pork exports,

the following

NETX - f. (pnOnc, PRODus, STKc, STKus, Xrow, R )

where ¡

NETX is the net export of Canadian pork to the U.S.

PROD refers to the level of pork production.

STK refers to the level of pork stock

Xrow refers to exports to the rest of the ¡vorld

R represents the exchange rate between the two trading countries

and subscript c and us refer to the two trading countries,

Canada and the united States.

He then used a similar estinration technique to estimate different

forms of the above equation and arrived at exchange rate elasticity of

export supply ranging between 4.45 and 8"46 for the monthly exports of

dressed pork.

Zenko's results are interesting in that they imply that the exchange

rate has had liÈtIe impact on hog prices in Canada while the impacts on

exports were found to be high and variable. This led Zenko to conclude
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that the estimated elasticities should not be interpreted as being

"the" elasticities of quantity tradeda3 This is not surprising however,

since Zenko's analysis seems !o have very limited underlying theoretical

basis.

Two points need consideration. First, the omission of a price vari-

able in lhe export function inlroduces some bias in the elasticity esti-

mates since, according to Chambers and Just,aa there exist a significant

differential effect between exchange rate and a price movements. The

second point is best summarized by Chambers and Just as follows:

"...C1assical statistical theory suggests that a variable can-
not be declared significant or insignificant without having
any clear idea of the true model since Ordinary Least Squares
procedures are not always valid".4s

In his conceptual model, Zenko showed that the export supply function

is derived from the domestic demand and supply functions of the export-

ing country. This implies that the export supply function rely strictly

on the elements of the domestic demand and supply functions. However,

this is not the case with his model. Besides missing the price vari-

able, his export supply function for Canadian pork included some ele-

ments Lhat explain the U.S. pork sector. Hence, there are reasons to

believe that his results are inconsistent as a result of model misspeci-

fication.

43 Ibid. p.'131

44 Chambers, R.G. and R.E.
Agriculture:À Dynamic
Economics Vol .63. (¡'eb.

as Chambers, R.G. and R.E.
in Àgricultural Trade
pp.253.

Just, "Effects of Exchange Rate Changes on US

Ànalysis. " Àmerícan Journal of Àqricultural
1981 ) 232-46.

Just, "À Critique of Exchange Rate Treatment
lg¡.Econ., 61(2) (1979)Models," Àmer. ü.
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Finally, Binkley and McKinziea6 and Thompson4T argue that in interna-

tional commodity modelling prices and quantities are determined simulta-

neously and therefore it would be inappropriate to utilize the Ordinary

Least Squares estimator as this might give inconsistent estimates. In-

stead, the above authors suggest a more appropriate estimation technique

such as two-stage least squares for estimation purposes. Again, on this

ground, Zenko's estimates are clearly biased upwards.

3.3 st¡iltdARy

while it is obvious that there is little consensus on the magnitude

of estimates of the elasticity of export supply and the elasticity of

price with respect to changes in the exchange rate, it is also clear

that this is partly due to different modelling and estimation tech-

niques. The weaknesses of different studies were analysed in this chap-

ter and it vras suggested that the response to changes in the exchange

rate of both price and quantity exported can be greater (or less) than

some of the overly restrictive model-s suggest. However, the practical

linitations of the more extended model were also obvious. FinaLly, it
was recognized that in internationaL commodity modelling a simultaneous

system of equation is nore appropriate. The next chapter will expand on

this point in building a conceptual model to analyze the effects of the

Canadian dollar depreciation on the domestic pork industry.

Binkley, K.J. and Mc Kinzie, L. Àlternative Methods of Estimating Ex-
port Demand: À Monte Carlo Comparison." blgdiê! Journal of Àqricul-
tura I Ec onomi c s : VoI . 28 , 'l 981 .

Thompson, R.L. "Structural Relationships for Àgricultural Trade PoIi-
cy." Proceeding ot 1977 ÀnnuaI Meeting of the American Statistical
Association, Business and Economic SLatistics Section, Chica-
go, (Àug ,14-17) t1977 .

46
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Chapter IV

T'HE CoNCEPrttÀt I'toDEt

4.1 INTRODUCTION

This chapter reviews trade theory and exchange rate theory as they

relate to prices and trade flows within a partial equilibrium model. A

simple two-country one-commodity trade model- is developed to analyse the

impact of a currency devaluation on the domestic price level and on ex-

ports of a traded commodity. This model takes explicit account of the

exchange rate variable. The mathematical form of the trade model fol-

lowed by the derivation of elasticity measures are also presented.

4.2 SUPPLY ÀND DEMAND IN INTERNATIONAü TRÀDE

The level of domestic production and consumption of a particular com-

modity deternine how much of that commodity a country will import or ex-

port. Whenever production exceeds consumption, a surplus occurs and the

anount of the surplus is usually the amount that a country is willing to

export at the prevailing export price. In the case where the consump-

tion of a commodity exceeds its domestic production ).evel, then a short-

age is created and the amount of the shortage is the amount which a

country is willing to import at the existing import price. Finally, an

international commodity market is in equilibrium when at the prevailing

price, the volume of exports exactly matches the volume of imports"

-66-
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However, in order to fuIly understand how equilibrium is established in

international commodity markets, it is instructive first to look at how

the demand-for-imports schedule and the supply-of-exports schedule are

der ived.

4.2.1 The Inport Denand Scheclule

The import demand schedule, also called the excess demand curve 1n

price theory, gives the quantities of a commodity that a particular

country is willing to import at alternative prices expressed in the

country's otvn domestic currency.4s Figure 4.1 below shows how the excess

demand curve of a commodity for a particular country can be derived.

Panel (a) of Figure 4.1 shows the domestic demand curve (OO') and the

domestic supply curve (ss') of commodity 'À' in a particular country.

Panel (b) shows the excess demand curve (eo) of that commodity. In pan-

eI (a), market equilibrium is achieved at price Pe with quantity sup-

plied and demanded equal to Qe. This is the'market clearing' situation

; meaning that at the equilibrium price Pe, there is neither a shortage

nor a surplus of commodity 'A' on the market, thus correspoonding to

zero excess demand at that price. However, for any price l-evel below

Pe, a shortage will develop in the market. This is because for any

price level below Pe, the quantity demanded of commodity'A'exceeds the

quantity supplied of that commodity. For example, â! price P1, the

quantity demanded is Qz and the quantity supplied is Qr, thereby thus

resulting in a shortage by the anount of Qz-Qr. This amount (Qz-Qr ) at

price P1 is precisely the amount of commodity 'À' that lhe country in

48 Chacholiades, Miltiades.
Graw-Hi11, Inc. New-York.

Principles of International Economics.
1981.

Mc
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0z-0r. This amount (Qr-Q, ) at price p1 is precisely the amount of

commodity 'À' that the country in question is willing to import in order

to restore domestic price equiJ.ibrium. Similarly, there are different

quantities that correspond to different price levels below Pe and when

these quantites are plotted against their respective price levelsr ôn

excess demand curve is derived.

The excess demand curve (e0) is therefore nothing rnore than the hori-
zontal dífference between the domestic demand and supply curves for all
possible prices below the equilibrium price level. The excess demand

curve depends on all the properties and parameters that lie behind the

donestic demand and supply scheduLe.

Figure 4.1

l)crivati.on oll an lixce-ss Dem¿rnd Schcdule:

Price

(Q2 - Qt)

(b)

Price

(a)

Quanricv Qr.ranci tv
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Pricc

4.2.2 The Export Supplv Schedule

The export supply schedule, also called the excess supply curve in

price theory, shows the quantities of a commodity that a particular

country is willing to export at alternative prices expressed in the

country's oe¡n domestic currency. Figure 4.2 below shows the derivation

of the excess supply curve of commodity 'À' for a particular country.

Panel (a) of figure 4.2 shows the domestic supply (SS') and the domestic

demand (no') curves for commodity 'À'. Panel (b) shows the resuiting

export suppry curve (ns). The derivation of the excess supply curve

follows the same analogy as the derivalion of the excess demand curve in

the last section, except that in the present case, the exporting country

has a surplus production at the prevailing market price (p.r ) which is

above the equilibrium market price Pe. Àt price p1, the surplus is

equal Lo the amount ez-er and the country under consideration is willing

to export this amount.

Figure 4.2

Derívation of an Export Srrpply Schedule

Price

I

I

I

I

DI

-Pe

I

I

ql

(a) (b)

qe q2
Quantlty (q2 - qI) Qrrantity
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Hence for every price leveL above pe, a corresponding excess supply

exisLs and by plotting the horizontal differences between the domestic

demand and supply curves for all possible prices above the equilibrium

price Pe, the excess supply curve can be derived for commodity 'A'.
Àgain it is worth noting that the excess supply curve depends on all the

properties and parameters of the domestic supp).y and demand curves.

4,2.3 Equilibriun in the Inlernational Connodlitv tdarket

Equilibrium in the international commodity market can now be deter-

mined 9¡ith the excess supply and demand schedules. Às stated earlier,
equilibrium in the commodity narket is established when, at the prevail-

ing price, the volume of exports frorn one region exactly matches the

volume of imports by the other region. In a mul-ti-region model where a

homogeneous currency is used by all the trading partners, the determina-

tion of equilibrium presents no major problenr since the excess supply

and demand schedules of the different countries express prices in the

same unit of currency. Equilibrium, in such a caser cân be determined

graphically by simply superimposing one region's excess demand curve

over another region's excess supply curve.

However, the determination of conmodity market equitibrium is more

complicated when the different trading regions use different domestic

currencies. In this case, the excess supply and excess demand schedules

are expressed in different currencies and therefore, presents some prob-

lems for comparison purpose. This problem can be solved by converting

all prices expressed in the excess supply and excess demand schedules to

a common currency. In the case where there are only two countries for
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instance, this can be achieved by converting one country's currency in

terms of the olher country's currency. it is only then that the excess

supply and excess demand curves of the two countries are helpful for the

determination of equilibriurn in the commodity market"

4.3 A SII,ÍPI,E T}IO-REGION TRÀDE MODEI

This model assumes the world to consist of two regions, À and B, and

only one commodity being traded. To keep the model simple, is is further

assumed that the currencies used in both regions are of equal value

(i.e., one $À=one $B) and that transportation cost is negJ.igible between

the two regions. The trade equilibrium of a simplistic model such as

this one is illustrated graphically in Figure 4.3 below.

Panel (a) and (b) of Figure 4.3 show the domestic denand (DD') and

domestic supply (SS') curves of region À and region B respecLively. The

corresponding excess supply curve (nS) and excess demand (gn) curves are

shown in panel (c). Pane1 (c) also shows the equilibrium trade model

with equilibrium quantity qt being traded at equilibrium price Pt.

Since the two currencies are of equal value, the vertical axis of panel

(c) can be represented by either region À's or region B's currency,
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4,4 EFFECTS OF À DEVATUATION EXPoRTTNG @UIU.

The simple two-region, one commodity trade model in the previous sec-

tion can now be used to assess the impacts of a currency devaluation by

an exporting country on the price leve1 and quantity traded of the ex-

portable good. This can be done by relaxing the previous assumption

made about the values of the currencies of the two t.rading regions

(i.e., one $A=one $B). if the value of one currency is assumed to

change relative to the other, it should be obvious that the equilibria

(n) shown in Figure 4.3(b) can no longer exisL.

BY ÀN

Chacholiadesas lists eight general possible effects

valuation. In order Lo meet the stated objectives of

analysis will be limited to only two of these effects.

1)the effect on conmodity flows

2)the effect on domestic prices

The fo]lowing assumptions are necessary in order to

these effects:

a) ¡ is the Exporting Region

b) B is the Importing region

c) there exists free trade between the two regions

d) there are no transportation costs involved

of a currency de-

this study, the

These are:

analyse both of

4s ibid. p.368.
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By introducing the currency exchange sector implicitly into the pre-

vious model, the effects of a currency devaluation on both domestic

prices of the expoter and on trade flows can be analyzed. Chambers and

Just50 have pointed out that by changing other prices, a devaluation

will cause shifts of both the supply and the demand curves. Kost takes

the same position by noting that:

From the point of view of the exporting country which deva-
lues, the importing country appears to have simultaneously in-
creased demand and decreased supply. l{hat seems to be shifts
in the supply and demand curves for the importing country will
resul-t in ãn actual increase (shift to the right) in the im-
port demand curve. s r

Another way of viewing devaluation, acóording to Kost, is

"...to see it as making the price of the import good cheaper
in the importing country, relative to the price of the same
good produced dornestically, than before the devaluation oc-
curred. I.tith a cheaper relative price for the imported goods,
there will be a shift away from purchases of domestic product
toward irnports."s2

In short, a devaluation results in an increase in the demand for the

commodity being imported. This translates into an increase in the quan-

tity exported followed by a rise in the domestic price of the product

expressed in terms of the exporting country's currency. 0n one hand,

higher domestic price acts as an incentive to boost production while on

the other hand it has the tendency to curb consunption. This will re-

sult in the exporting country to produce more, consume less and export

50 Chambers, R.G. and Just, R.E. "À Critique of Exchange Rate Treatment
In Àgricultural Trade Models." Àmerican Journal of Aqricultural Eco-

¡ , voI. 61, (t'tay 1979) 2249-257 .

Kost, William. "The Effects of an Exchange Rate Change on Àgricultur-
al Trade." Ànerican Economics @.h., 28(3) (luty 1975) p. 101"

rbid.

51

52
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more. 5 3

0n the importer's side, cheaper imports as a conseguence of the de-

valuation results in higher demand of the imported product. At the same

tine, domestic production falls as depressed prices in the importing

country will drive some producers out of business. However, the simul-

taneous increase in the price of the product in the exporting country

will tend to offset this effect to some extent. the net effect will be

a lower price in the importing country, a higher price in the exporting

country and an increase in the volume of trade.

Figure 4.4 illustrates, graphically, the effect of a devaluation by

an exporting country 'À' on the equilibrium trade pattern. This is

achieved by explicitly introducing the currency exchange sector (paneI

c) into the simple two region trade model.

The currency exchange sector shows the relationship between the value

of the currencies of the two Lrading regions, country À and country b.

Line 'A', panel C, shows that the exchange raLe is at pâr, that is

$À=$8. Under such a situation, equilibrium in the trade sector occurs

at price Pe and quantity gt. However, when the value of one currency

changes relative to the other, the situation becomes rather more com-

pIex.

Figure 4.4 assumes that country À devalues its currency by 50 percent

vis-à-vis country's B currency. The new exchange rate is therefore

$0.Se=çe. This is represented by a new currency exchange curve 'B'.

53 rbid. p. 102
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Responding to the new exchange rate, the importing country's domeslic

demand and supply curves will shift from their initial position D and S

to D' and S' respectively. This is because goods and services in coun-

try 'A' are relatively cheaper in terms of country B's currency after

the devaluation. The result will be an increase in the volume of im-

ports from LM to KN as the domestic price in the importing country falls

from BPe to BPe'.

Regarding the exporting country, the domestic price of the commodity

under consideration will increase from ÀPe to ÀPte as the price level in

the trade sector increases fron Pe to P'e. The quantity traded increas-

es from OQt to OQt'. This is equal to the now higher volume of imports,

KN. Hence, both the equilibrium price level and quantity exported in-

crease following a devaluation by the exporting country.

The price effect and the commodity flows effect occur almost simulta-

neous)-y. However, the interesting point to note is that prices move in

opposite directions in the two regions. effects occur in almost the op-

posite direction to the other. 0n the one hand, a currency devaluation

by the exporting region, will result in the prices of goods in terms of

the importer's currency to faIl thereby resulting in an increase in the

volume of trade. 0n the other hand, increasing pressure on exports in

the exporting country causes the domestic price of the Lraded commodity

to increase.

Hence, the amount by which the volume of exports increases following

a currency devaluation depends pureJ.y on the magnitude of the increases

in lhe level of donestic prices of the traded product as a result of the
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currency devaluation.

measuring the magnitude

In the next section,

of these changes will
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mathematical expressions

be derived.

4.5 TTIE MÀTHEI.ÍÀTICAT FORI.I OF

Both the price effect and

shown through algebraic proofs.

world can be represented by the

TTIE T,TODET

the conmodity flows effect will now be

The simple, one-commodity, two-country

following nodel: 5 a

QSr

QDr

QSz

QDz

QMz

9Xr

QMz

Pz

Qsi

QDi

Sr (Pt , Vr)

D1 (Pt, vz)

Sz (P, , vs)

Dz (Pz , vq)

QDz - QSz

QSr - QDr

QXr

r(Pr + zt) a zz

Exporter's Supply ...(4.1)

Exporter's Demand,..(4.2)
Importer's Supply ...(4.3)

Importer's Demand ".. (4.4)

Import Denrand ..(4.5)

Export Supply .. (4.6)

Market Clearing Condition (4.7)

Price Linkage Equation ... (4.8)

Where:

Pi

represent the quantities supplied of the commodity

in country i ...(i=1 , 2').

represent the quantities demanded of the comrnodity

in country i ...(i=1 , 2),

is the conrmodity's price in country i...(i='1 ,2).

s4 The mathematical form of the model presented follows closely the work
by Thompson, R.t. "Structural Relationships For Agricultural Trade
PoIicy." Proceeding of '1977 ÀnnuaI Meeting of the Àmerican Statisti-
cal Àssociation, Business and Economic Statistics Section, Chicago,
Aug.1 4'17 21977 ,
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Vi : are vectors of exogeneous suppLy and demand shifters

for country i ...(i='1 , 2).

0Mz : represent the import quantities

QXr : represent the export quantities

r : is the exchange rate between the two countries

Zi : represent factors that link the prices in the

two countries

and Country 1 is the exporting country

Country 2 is the importing country

Equation (4.8) links the prices of the exporting and importing coun-

tries. For example:

21 = I ( f,1 + T )

Where:

Zt : represenL factors in the exporting country (expressed

in the exporter's currency) that link the prices of the

two countries

tt ; represents an export tax or any type of export subsidy

on the traded commodity expressed in the exporting countrys'

c ur rency.

T : represents the transportation costs between the two

countries in terms of the exporters' currency.

From equation (8), Z2 might represent any forn of import duties (tar-

iffs) imposed by the importing country expressed in the importing coun-

trys'currency.

The above model will be kept as simple as possible. Hence the model

assumes there are no transporÈation costs, tariffs, or inventories. A1-
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though these variables are ignored here, they will be explicitly intro-

duced in the econometric model. It should be noted at the same time that

their omission at this stage do not alter the final results.

The equations of interest for the purpose of showing the effects of a

currency depreciation by an exporter on the price level of the exporta-

ble commodity and on the level of exporLs, are equations (4.5-4.8).

These represent the export supply, the import demand and the price link-

age functions.

For simplicity, it is assuned that the currency exchange rate is the

only factor between the prices of the two countries. Hence, the simpli-

fied model can be written as follows:

QMz

QXr

QMz

P2

QD2

Qs1

QXr

rPr

QS2

0D1

(4.s)

(4.6)

(4.7 )

(4.e)

Where QM2 is the importing region's import demand function and QXI is

the exporters' export supply function.

Initially, both functions are expressed in terns of Lheir respective

domestic currencies. However, in order to determine equilibrium in the

commodity market, prices have to be expressed in a conmon currency.

Since the main concern here is with the exporting region, then the irn-

porting region's excess demand function is expressed in terms of the ex-

porting region's currency by using the exchange rate prevailing between

the two regions. This is done by multiplying the slope of the excess
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change

mod i ty

way: 5 6

function (Quz )

rate. ss In simple

trade model can

of the importing

notational form,

be represented
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region by the appropriate ex-

such a two-country, one-com-

in the following alternative

(4.10)

(4.11)

(4.7 )

(4.e)

QMz

QXr

0Mz

P2

A2

A1

QXr

rPl

-I

+ß

ßz.r

r Pr

=Q.

Pr ...ßz S 0

...ßr > 0

( in equilibrium)

(price J.inkage)

function

export i ng

import i ng

region's currency

country.

Where: ai:

ßi:

Pl:

Pz:

l.

is a constant term

represents the slope

represents the price

represents the price

is the exchange rate

of the

in the

in the

The effect of a change in the exchange rate (r) on the domestic price

level (pr ) can be determined by taking the total derivative of equation

(4.7) with respect to price and solve for dP1. Hence:

(4.12) dQ = ß2r dPr + ßz Prdr = ß1dP1

The technique used here follows that suggested by Bjarnason,
F.Haro1d., McGarry, Micheal J. and Àndrew Schmitz., "Converting Price
Series of Internationally Traded Commodities to a Common Currency
Prior to estimsting National. Supply and Demand Equations," À!fu
Journal of Àoricultural Economics, Vol. 51 No.1. (neb. 1967) 2189-192.

The rest of this section follows the work of Bredahl and Gallagher:
1977 .

55
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Rearranging Equation 4.12 gives:

(4.13a) dPr (ßzr - ßr ) + ßz Prdr

-ßz Pr dr ßzPt dr
(4.13b) dPr

ßz r - ßt ßt - ßzr

Recall that ßz < 0, ßt ) 0, and Pr 2 0, the value of dP1 in equation

(4.13b) is negative if it is assumed that r='1 (i "e., one $e= one$B).

However, if it is assumed that there is a devalualion in region À's cur-

rency (say, 1$e=0.5$B), then the value of r changes from 1 to 0.5 there-

by resulting in dr=-0.5. If these new values are substituted in equa-

tion (4.13b), dP1 turns out Lo be positive. This implies that a

currency devaluation leads to an increase in the domestic price of the

commodity being traded.

or

S imi larly,

exchange rate

from equation

(4.12)

and

(4.13b)

by using equation (4.12), the effect of a change in the

on the quantity traded can be deternined. It is known

(4,12) and (4.13b) that:

dQ = ßt dPr

ßzPt dr
dPr

ßt - ßzr

By substituting equation (4.13b) into equation (4,12) and rearranging

terms gives the following expression:

ßt ßz Pt
(4.14) dQ=

ßt - ßzr
dr
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Recall that ß2 S 0, ß1 10, P1 2 0 and initiaJ.ly r='1. À devlaution in

the exchange rate (for example when r changes from 1 to 0.5) will result

in dr = -0.5. Substituting Lhis value into equation 4.14 the value of

dQ changes from negative to positive. This irnplies that a currency de-

valuation leads to an increase in the equilibrium quantity traded.

4.5 ETÀSTICITY OF EOUIT.IBRIT'I,I PRICE ÀND OUÀNTITY EXCITANGE RÀTE

So far only the direction of the changes in the level of prices and

exports as a result of changes in the exchange rates are known. Nothing

is known ye! regarding the magnitude of such changes which would be giv-

en by an elasticity measure. For the problem at hand, t,wo measures of

elasticity are needed in order to meet Lhe objectives of this study.

These are:

1)rne exchange rate elasticity of price expressed in terms

of the exporter's currency.

2)The exchange rate elasticity of exports.

The exchange rate elasticity of price, Ep,r., measures the effect

that a one percent change in the exchange rate is likely to have on the

domestic price level of the product under consideration. Similarly, the

exchange rate elasticity of export, Egrr., measures the effect that a

one percent change in the exchange rate is likely to have on the volume

of export of the commodity being considered.

There has been much debate about how to estimate both of these meas-

ures. By using the simple two-country trade model represented by equa-

tions (4.7) and (4,9-4.11), the expressions for the two measures of

elasticity can be derived as follows:

FOR THE
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(4.1s) Ep,r = (dpr /ar) G/pr)

But the expression for dpt/dr is known from equation (4.13)

and substituting equation (4.13b) into equation (¿.lS) gives:

-ßz P1 r
(4.16a) np,r =

ßz t - ßt Pr

Rearranging equation (4.16a) gives:

- ßz t -1
(4.1 6b) Ep, r =

ßz r - ßt 1 - (ßt/r ßz)

Expression (4.16b) can be expressed in terms of the price elasticity of

excess demand and excess supply. From equation (4.10) ttre price elas-

ticity of excess demand (ueA) is defined as:

ued = ( dQ / dP1) (pr/ù = ßzt (p,/A)

From equation (¿.ll) the elasticity of excess supply with respect to

price in the exporter's currency [ues] is defined as:

ues =(aQ / ap' ) (p, / A) - ßt (p, / A)

Hence,

(4 ,1't ) ues/ued = (ßr/n¡)

Therefore substituting equation (4,17 ) into equation (4.16b) gives the

following expression for the exchange rate eLasticity of price:

(4.18) Ep,r = -1/1 -(ues/uea)
Where,

Ep,r : is the exchange rate elasLicity of price.

Ued : is the elasticity of import demand with respect
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to price in the imporLer's

Ues : is the elasticity of export

to price in lhe exporter's

and ß1, ß2, Pr and r are defined as before.

Fron equation (4.18)

If Ues / Uea ====> oo ; then, Eprr

If Ues / Uea ====¡ Q ; then, Ep,r

currency.

supply with

currency.

====) Q ;

====¡ -''l ;

respec t

Hence, the elasticity of price with respect to the exchange rate

takes values between [0, -1]. This irnplies that a one percent deprecia-

tion in the exchange rate will likeIy result in a minimun of zero per-

cent change in the price level and a maximum of 1 percent change in the

price level of the exportable commodity.

The elasticity of excess supply with respect to the exchange rate

(Eq,r), can be determined in a similar way. The exchange rate elasticity

of export shows the proportion by which the quantity traded is likeLy to

change following a currency depreciation of 1 percent. Àlgebraically,

the exchange rate elasticity of export can be derived as folLows:

(4.19) Eq, r (aQ ,/ ar) k / Al

Recall from equation (4.14) that:

(ß.' ßzPt) / (ßt - ßzr)dQ/ôr

subst i tut ing equation (4.14) into equation (4.19) gives;

ß1 ß2 P1
(4.20) Eq,r =

ßt - ßzr

Recall that Ep,r = (Uea/Ues-Ued).

0
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Re-arranging terms result in the following expression

for the exchange rate elasticity of export leq,r].

(4.21) Eq, r (ued.ves)/(ues-ued)

= Eprr . Ues

Where:

Eg,r is the exchange rate elasticity of export.

and

Ues, Ued, ßt, ß2, Pr and r are defined as before.

Given that 0 I Ep,r S -1 and that Ues ) 0 , then Eq,r can take any value

between zero and infinity depending on the values of Ues and Ep,r. This

implies that a currency depreciation of one percent is Iikely to result

in an increase in the volune of exports and the magnitude of this in-

crease can be anything ranging between zero and infinity.

4.7 St Ml,fARY

This chapter showed how the export supply and import demand functions

are related to the domestic supply and demand functions respectively. A

simple two-country, one-commodity trade model tvas presented and the ef-

fects of a currency depreciation on the domestic price and on the volume

of exports was shown graphically. It was shown that a currency devalua-

tion by an exporting country results in an increase in the price level

and in the quantity exported of a particular commodity. It was also

concluded that r+hile the effect of a currency devaluation on the price
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level is restricted within the bounds [0,-1], the effects on the quanti-

ty exported has no upper bound restriction" While the limitations of

partial equilibrium analysis are fully recognized, the model developed

in Lhis section is stilI thought to be a powerful analytical tool for

trade policy analysis.



Chapter V

THE ECONOI.ÍETRIC PORK TRAI¡E I,IODET

5.1 INTRODUCTION

This chapter develops a quarterly econometric nodel for the Canadian

pork trade sector which examines the effects of changes in the exchange

rate on both the donestic price level of pork and on the export supply

of Canadian pork. The econometric model follows the conceptual model

described by equations (4.7) and (4.9)-(q.ll ) in the previous chapter.

The econometric model consists of four endogenous variables and twenty

four exogenous variables contained in five equations, one of which is an

identity. These equations explain Lhe export supply of Canadian pork,

the export price of Canadian pork, and the import demand for pork by t.he

two major importers, the United States and Japan.

In the next section, Lhe structural forn of the econometric model is

presented. Specifically, the behavioural equations are first specified

and the structural form of each equation discussed. A brief description

of the variables incorporated in the model and their hypothesized rela-

tionship to the dependent variable is also included. Section 5.3 brief-

ly describes the technique enrployed for the estimation of the pork trade

model. This is fol]owed by a description of the endogenous and exoge-

nous variables used in the n¡odel and the sources of the data for this

study.

-88-
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5.2 MODET SPECIFICÀTION

In previous chapters, it was established that the amount of pork

available for export at any point in time depends on the levels of do-

mestic supply and demand in the exporting country. However, it is well

known that the production of hogs is cyclical in nature.57 Therefore in

order to determine the level of pork exports for a given quarter it is

important to determine the time Iag that characterizes hog production.

For this study, the most appropriate Iag was found to be four quarters.

This represents the time elapsed between the decision Èo change the lev-

eI of hog production and the final response as measured by the level of

hog slaughter.sB Hence, in this study, the factors that explain hog pro-

duction are lagged four quarters wherever appropriate. In addition,

dummy variables are included in the export, import and price functions

in order to capture seasonality in the model.

Fina1ly, all prices are deflated by the wholesale price indices of

the respective regions. Prices are Lherefore expressed in real terms

(971='100). Similarly, wherever included, the income variables are def -

lated by the consumer price indices of the different countries studied"

Income variables are therefore expressed in real terms (971=100).

Zwart, C. Ànthony and tarry Martin. "The North Àmerican Pork Sector-
Analysis of its Economic interrelationships and a Model for Policy
Evaluation," School of Àgricultural Economics and Extension Educa-
tion, Ontario Àgricultural C011ege, University of Guelph, 1974.

ibid.

57

58
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5.2.1 The ExporÈ Price Equation

The export price of Canadian pork is expressed following the Nerlovi-

an partiaL adjustment model in which the current pork export price de-

pends on the export price observed in the previous quarter plus or minus

adjustrnents resulting frorn changes in the stock levels and the produc-

tion levels. Seasonal dummy variables are also included. Hence:

PHOG = f 1 (I,PHOC, CSTK, CPROD, SPR, SUM, FAtL) (s.1)

where:

PHOG

STK

CPROD

LPHOG

is the dependent variable and represents the average I.Iinnipeg-
Toronto price of index 100 hogs (r'.0.B. Canada). The price of
pork is expressed in cents per pound on a quarterJ.y basis.

is the level of cold storage holding of pork in Canada ex-
pressed in pounds per quarter.

is the level of pork production in Canada expressed in pounds
per quarter.

is a one quarter lagged dependent variable.

SPR, SUM and FAtL represent dummy variables to account for seasonali-

ty. These seasonal dummy variables are defined as folLows:

SPR = 1 for the second quarter (spring)
= 0 otherwise

StiM = 1 for the third quarter (summer)

= 0 othe r¡v i se
FÀLL ='1 f or the last quarter (ratt)

=0 otherwise

The lagged dependent variable (i,pHOC) is expected to be directly re-

lated to the dependent variable (puoc) i.e., (upHoer/uPHoc > 0) " How-

ever, the stock variabl-e and the production are expected to be inversel-y

related to the dependent variable (pHOC) i.e. (ðptlOC/ðCSTK < 0 and

ðPHOG/ðCPROD < 0).
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5,2"2 The Canadian Pork Export Supply Equation

The export supply function for Canadian pork is based on the assump-

tion that the current level of Canadian pork exports depend on the fac-

tors that influence the domestic demand and suppl-y for Canadian pork.

The theoretical reasoning supporting this assumption traces back to the

derivation of the export supply curve of a particular commodity which

was illustrated in figure 4.2. Hence, the Canadian pork export supply

(Cpx) function is specified as follows:

CPX = f2(PHOG, CSTK, L4FEED, CYD, CPROD IPHOG, D83/84,

sPR, SuM, FÀtL) (5.2)

where:

CPX

PHOG

TPHOG

CSTK

t4FEED

CYD

D83/84

is the dependent variable and represents the total quarterly
exports of Canadian pork in pounds.

is the price of pork defined in equation 5.1

is the price of pork lagged one quarter.

is the end of quarter cold storage holding of pork in Canada
expressed in pounds.

is the feed grain price index lagged four quarters.

is the real disposable income for Canada.

is a dummy variable to account for the 1983 strike in the hog
slaughtering and processing industry. This dummy variable is
defined as follows:

o83/8+ =l f or '1983-84

=0 otherwise

SPR, SIJM and FÀLL are seasonal dummy variables and are similar to
the ones def ined in Equation 5. .1
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Since the primary focus of this study is to measure the effects of

exchange rate changes on the export supply and export price of Canadian

pork, the explanatory variable that is of major imporlance in equaLion

5.2 is the price variable (puOC). Based on a priori economic reasoning,

this is expected to be positively related to the dependent variable

(cpx), (i.e., ðCPX/öPHoG > o).

The dummy variable 6AZ/A+) is expected to be directly related to the

dependent variable (Cpx). This is because a strike in Lhe Canadian

s).aughtering and meat processing is expected to result in an increase in

the volume of pork exports as more live hogs are expected to be moved to

the United States for slaughtering and processing under such a situ-

ation. Hence (ocPxrlrog3/84 > o),

Final1y, both the stock and the production variables are expected

be positivel-y related to the dependent variable (Cpx). Higher levels

pork stock and production are expected to result in higher levels

pork exports. Hence, 6cPx/6CsTK > 0 and ðcPx/ðcPRoD > 0).

5.2.3 The Pork Inport Demanil EquaÈions

The pork import demand functions for both the United States and Japan

are specified based on the assumption that the level of pork imports in

any given quarter depends on the domestic demand and supply positions

conditions in each of these two regions. This assumption relates back

to the derivation of the import demand curve for a particular commodity

illustrated in Figure 4.1 (Chapter 4). Therefore, the demand for im-

ported pork is specified as a function of the price of pork, and demand

and supply shifters in the respective regions.

to

of

of
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5.2,3.1 The Uniteil States Pork InporÈ Denanil Equation

The United States import demand function for Canadian pork is speci-

fied as follows:

USPM = f3 (PTIOC, LPHOG, USTK, L4CORN, USPROD, USYD, USPB, USPOP, D75/76,

usMRo}¡, sPR, SIJM, FALL) (5.3)

where:

USPM represents the amount of pork imports from Canada by the
United States expressed in pounds per quarter.

PHOG is the F.0.8. price of Canadian pork as defined in equa-
tion 5.'1 .

IPHOG is a one quarter lag of the price of pork (pUOC) vari-
able.

USTK is the U.S. storage holding of fresh, frozen, and chil-led
pork expressed in pounds per quarter.

I4CORN is the United States Feed Grain price index '1971-100).
This variable is lagged four quarters for reasons dis-
cussed previously.

USPROD is the United States quarterly produclion of pork ex-
pressed in pounds.

USYD is the U.S. real disposabJ-e income on a quarterly basis.

USPB is the real price of beef in the U.S. expressed in $US
per pound on a quarterly basis.

USP0P is the U.S. population - expressed in nrillions.

D75/76 is a dummy variable included to account for the import
quota imposed on Canadi,an pork and hog imports by the
U.S. in 1975-1976. D75/76 is defined as fol]ows.

o75/15=lfor1975-1976
= 0 otherwise

USMROW is the U.S. pork imports fron countries other lhan Cana-
da. This is expressed in pounds per quarter.

SPR, SUM and FÀtL are seasonal dumnry variables and have the same
meaning as the ones described in Equation 5.1.
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The explanatory variable that is of major importance in Equation 5.3

as far as the objectives of Èhis study are concerned is the price of

pork price variable (pHoc). This variable is expected to be inversely

related to the dependent variable (uspu), (i.e. ðUsPM/ðPHoc < 0). This

is supported by the fact that the import demand curve, âs derived in

Chapter 4, is expected to be downward sloping.

Besides the import price, the following variables are also expected

to be inversely related to the dependent variabte (USpt'l): the feed cost

(l¿coRn), stocks (ust¡t), production (uspno¡), D75/76, and imports from

the rest of the world (USunOw). The dummy variable D75/76¡ representing

the import quota on Canadian pork imports in 1975-1976 is expected to

have a negative sign since inports of Canadian pork during the 1975-1976

period dropped to unusually low levels as a direct cons"qu"n.å of the

quota.

However, the variable representing the U.S. price of beef (USpn), is

expected to be directly related to the dependent variable (USpu). High-

er prices of beef in the U.S. is like1y to result in a shift in the de-

mand for pork, which is a close substitute for beef. Higher demand for

pork is like1y to result in higher imports of pork in the short run.

5.2,3,2 The Japanese Pork Inport Denand Equation

Because the Japanese pork market is highLy protected by a variable

tariff systern (see Chapter 2) the Canadian-Japanese. pork trade is influ-

enced more heavily by the variable tariff system lhan by demand and sup-

ply factors as would be the case in a free trade situation. Hence, the
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import denand function incLudes a variable for the tariff system. The

Japanese Pork import demand (¡pu) function is specified as follows:ss

JPM = f4 (PHOC, JYD, JPROD, JSIP, JPOP, D81/83, JPB, JMROW,

sPR, SuM, FÀLL) (5.4)

where:

JPM is the dependent variable and represents the quarterly
Japanese imports of pork from Canada and is expressed in
pounds.

PHOG is the quarterly F.0.8. price of pork, Canada as de-
scribed in Equation 5.1.

JYD is the Japanese gross national product. This variable is
used as a proxy for the Japanese level of income.

JPROD is the Japanese quarterly pork production expressed in
pounds

JSIP is the standard import price of imported pork in Japan"
The standard import price is the average between the
ceiling and the floor price on pork import and is used as
a basis in determining lhe level of import tariff on pork
(see Àppendix B).

JPOP is the Japanese population in millions.

D81/83 is a dummy variable included in the model to account for
unusually high leve1s of pork imports following the ban
on Danish pork on health grounds. This variable is de-
fined as follows:

o81/83 = I for '1981-83

= 0 otherwise

JPB is the wholesale price index of beef in Japan.

JMROW Japanese pork imports from counlries other lhan Canada.

SPR, SttM are seasonal dummy variables as described previously.
FÀLL

ss Data on stocks of pork in Japan was not available and therefore the
stock variable is excluded from this model.



96

The variable that is of major importance regarding the objective of

this study is the price of pork variable, (pHOC). This variable is ex-

pected to have a negative sign attached to it i.e., the price variable

(pUOC) is expected to be inversely related to the dependent variable

(¡pu), ( i.e., ðJPM/ðPHoG < 0) .

The dummy variable D81/83 is included to account for the unusually

high levels of pork exports to Japan as a result of a ban imposed on

Danish pork imports. The ban came into effect following the outbreak of

foot and mouth disease in the Danish hog industry. The variable 081/83

is exported to be positiveJ-y related to the dependent variable (;pu)

( i . e. 6JPr4/ó81/83 > o) .

The standard import price (,fSip) is also expected to be directly re-

lated to the dependent variable (¡pu). This is because a higher SIP

means more access for Canadian pork in the Japanese market. Hence

(ðJpl¡/o¡slP > 0). Similarly, as the price beef in Japan increases, 4-
eris paribus, there will be a shift towards pork consumption, hence

higher pork imports i.e. ðJPM/õJPB > 0).

The production (,:pnOn) and the imports for

(;unow) are both expected to be inversely related

able i.e. ðJPM/ðJPROD < 0 and JPM,/öJMROW < 0).

the

to

rest of the world

the dependent vari-

Finally, to complete the econometric nodel two identities are neces-

sary. First, it is assumed that the price of pork in the importing

country is equal to the price of pork in the exporting country adjusted

by the appropriate exchange rate. This implies that transportation

costs are treated as being constant over the period of study.



Second, it is assumed that the amount

given quart,er is equal lo the anount, of

Japan from Canada. Hence the following
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of pork exported by Canada in a

pork imported by lhe U.S. and

identities complete the model.

Pm = PHOG

CPX = USPM

where: Pm is
of

PHOG is

r is

CPX, USPM and JPM

r

+ JPM

the price of pork in the importing
the importing country's currency.

the price of pork in the exporting

the exchange rate

are as defined before.

(s.s)

(5.6)

country in terms

country.
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Summary of Endogenous and

TÀBLE 5.1

Exogenous Variables of the Empirical Model

Endoqenous VariabLes

PHOG

Source: Àgriculture
ous Issues)

Canada: "tivestock Market Review" (vari-

CPX This variable is a measure of the total exports of Canadian
pork expressed in pounds per quarter. The total exports of
pork consists of exports of fresh, frozen and chilled prod-
ucts (export category 11-22, 11-24 and '11-29) and the export
of live hogs (export category 3-49). The number of slaugh-
ter hogs exported each quarter was first multiplied by the
quarterly warm dressed weight and then multiplied by 0.97 to
get the chilled weight equivalent.
Source: Agriculture Canada, "Livestock Market Review" (vari-
ous issues) and Statistics Canada "Exports by Commodities"
(various issues )

This variable
dex 1 00 hogs
per pound.

represents the average quarterly prices of in-
in Winnipeg and Toronto expressed in dollars

USPM

JPM

Exoqenous

TPHOG

CSTK

This is the amount of U.S. imports of pork from Canada on a
quarterly basis expressed in pounds. The data for this
variable was obtained from Statistics Canada "Exports by
Commodities" and includes the imports of both live hogs con-
verted to a chilled weight equivalent and the imports of
fresh, frozen, and chilled products as described above.

This variabte represents the amount of quarLerly imports of
Canadian pork by Japan and is expressed in pounds.
Source: Statistics Canada: "Exports by Commodities", (vari-
ous issues).

Variables

This is a lagged dependent variable and is treated exoge-
nously in this model. This variable is a one quarter lag of
the endogenous price variable (pHOC) defined above.

This variable represents the end
holding of pork in Canada and
pounds.
Source: Statistics Canada "Livestock
tistics" (various issues).

quarter cold storage
reported in thousand

and Ànimal Product Sta-

of
is

This variable represents the quarterly feed grain price in-
dex r1t971 = 100) and is lagged four quarters.

t4FEED



Source: Statistics Canada
Cat#62-004, (various issues).
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Input Price Index"

CPROD

CYD

D83/84

L4CORN

USTK

USYD

USPOP

USPROD

t'Farm

This is the quarterly production of pork in Canada expressed
in pounds. The total number of slaughter hogs (including
live hogs exported for slaughter purposes) were first con-
verted to their rrarm dressed weight equivalent and then into
their chill-ed weight equivalent using the procedure de-
scribed for the variable (Cpx) above.
Source: Àgriculture Canada "Livestock Market Review" (vari-
ous issues).

This variable represents the total real disposable income in
Canada on a guarterly basis.
Source: Statistics Canada.

is a dunmy variable included in the model to account for the
strike in the Canadian meat packing and processing industry
during 1984. This dummy variable is defined as follows:

D83/8+ =l for 1 984
=0 otherwise

This variable represents the quarterly feed grain price in-
dex for the United States, lagged four guarters.
Source: Survey of Current Business, USDC Bureau of Econonic
Ànalysis (various issues)

This is the United States end of quarter cold storage hold-
ing of pork expressed in pounds.
Source: Livestock and Meat Outlook and SiLualion, USDA,
quarterly (various issues).

This is the total real personal income in the U.S. used as a
proxy for the real disposable income This tlas necessary
because seasonally unadjusted disposable income were not
ava i lab1e.
Source: Survey of Current Business, U.S.D.C., Bureau of Ec-
onomic Ànalysis (various issues).

This is the quarterly U.S. population expressed in mi1lions.
Source: Survey of Current Business, U.S.D.C., Bureau of Eco-
nomic Ànalysis (various issues).

This variable is a measure of the quarterly production of
pork in Èhe United States reported in million pounds.
Source: tivestock and Meat: Outlook and Sltuation, U.S.D.A.,
quarterly (various issues).

This is the United States wholesale price index of beef.
Beef prices are reported in U.S.$ per 100 pounds, omaha.
Source: Survey of Current Business, U.S.D.C., Bureau of Eco-
nomic Ànalysis, (various issues).

USPB



USMROW

D7 5/7 6

JYD

JPROD

JSI P

SPR, SUM

FÀtL

JPOP

D81 /83

100

This variable represents the quarterly United States imports
of pork from countries other than Canada. This variable was
obtained by subtracting the U.S. imports of Canadian pork
from the total pork imports
Source: Survey of Current Business, U.S.D.C., Bureau of Eco-
nomic Analysis, (various issues).

This variable is included to capture the effects of the
1975-1976 import quota on Canadian hogs imposed by the unit-
ed States. This variable is defined as follows:

Dis/i6: I :li"l31l;""
This is the Japanese rea). gross national product. This
variable is used as a proxy for the Japanese disposable in-
come which were not readily available for this study.
Source: Main Economic Indicators, 0.8.C.D., Dept. of Econom-
ics and Statistics.

This is the Japanese quarlerly pork production expressed in
pounds (carcass weight).
Source: "The Meat Statistics in Japan," Livestock Bureau,
Ministry of Àgriculture and Forestry, (various issues).

This is the Japanese Standard Inport Price for pork. This
variable is used as a proxy for the Japanese variable import
tariff system. À more detailed explanaLion can be seen in
appendix B.
Source: The meat Statistics in Japan, MOÀF.,
sues).

are seasonal dummy variables included in the model to repre-
sent the following seasons respectively: Spring, Summer and
Fall corresponding to the second, third and fourth quarter
respectively.

is the Japanese quarterly populatoin estimate expressed in
millions.
Source: Main Economic Indicators, 0.8.C.0., Dept. of Econom-
ics and Statistics.

is a dummy variable accounting for unusually high Levels of
pork exports to Japan as a result of a ban on Danish pork
imports. Thi.s dummy variable is defined as:

D81/83=1 for 1981-1983
= 0 otherwise

This is the amount of Japanese
oLher than Canada.
Source: The Meat Statistics in
M.O.À.F.F. ' (various issues).

(various is-

pork imports from countries

Japanr "Livestock Bureau,

JMROT.¡



'1 01

5.3 ESTII,ÍÀTION PROCEDI'RE

The choice of a proper estimation technique for the pork econometric

model depends on both the nature of the problem at hand and the objec-

tives to be achieved. Since the rnajor objective is to estimate the ex-

change rate elasticities of export and price, consistency of the esti-

mates is of major importance.

Dhrymess0 has po.inted out that in any sectoral equilibrium model

where a number of explanatory variables in one equation are themselves

determined by other equations of the system, the ordinary least sguares

technique fails. Thus, application of the OLS technique in estirnating

excess supply and demand function as described by equations (5.1)-(5.6)

is likely to generate biased and inconsistent estimates. Às such, al-

ternative techniques that yield at least consistent and possibly effi-
cient estimates will be used.

thompson,6l and Binkley and McKinzîe62 have shown that Two Stage

Least Squares (2StS) technigue generally yield better estimates than OLS

in international commodity modelling. 0riginally developed by Theil

(1953) 2SlS is applied to a sing).e equation within a system and elimi-

nates as much simultaneous eguation bias as possible.0s The regression

is carried out in two stages.64 In the first stage, each endogenous

60 Dhrymes, P.J., Econometrics: Statistical Foundations and Àpplica-
tions, Harper and Row, Publishers Incorporated, New York, 1970.

61 ibid.
62 ibid.
63 Koutsoyiannis, À., Theory of Econometrics, Macmillan Publishing Co.,

1984, pp.384.
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variable is regressed on all the exogenous variables of the system to

obtain estimates of the endogenous variables. In the second stage, the

estimated values of the endogenous variables included in the specific

equation act as regressors in the estimation of the single equation of

the system.

However, Binkley and McKinzie6s have also pointed out that while si-

multaneous estimation method may yield biased estimates, a biased esti-

mate with a small variance may often be preferred to one with less bias

but with greater variance. I^¡ith this in mind, the present analysis is

extended to Three Stage Least Squares (3StS) estimation technique, the

estimates of which have the properties of being:

1.

¿"

biased but consistent

More efficient than 2SLS

2SLS and therefore 3SLS

their 2SLS counterparts.

Zellner, À., and Theil, H.,
Estination of Simultaneous
pp. 54-78.

since 3SLS use more information than

estimates have smaller variances than

"Three-State Least, Squares: Simultaneous
Equationsr" @s!g, vol.30, 1962,

3SLS was developed by Zellner and Thei165 as an extension of Theil's

2StS. 3StS is a system method and is applied to all the equations of

the rnodel at the same time and give estimates of all the parameters si-

multaneously. It involves the application of the method of least

squares in three successive stages. The first two stages are the same

as 2SLS. The third stage involves the application of generalized least

Kennedy, Peter, I Guide
197 9 , pp. 1 '1 4-116 .

ibid

to Econometrics, MIT Press, Cambridge Mass",64

65

66
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Squares. The underi.ying assumpLions of 3SLS are:67

The random term of each equation is serially independent.

The random variables of the various relations of Lhe system are

contemporaneously dependent. If the random variables are inde-

pendent, then 3SLS reduces to 2SLS.

The system is overidentified.

'1.

2,

3.

The application of the order and rank conditions6s led to the conclu-

sion that all relations of the model described by equation (5.1 )-(S.5)

are overidentified.

Hence, Two Stage Least Squares (2StS) and Three Stage Least Squares

(3Sr,S) regression techniques wilL be used to estimate the econometric

model for the Canadian pork trade sector which is formulated as a system

of sirnultaneous equations.

Further, because the main objective of this study is to estimate

elasticities, each equation of the system and the systen as a whole is

estimated in the J.og-linear form. The log-linear model, al.so calted the

double 1og moilel is of the following general form:

Consider the

(a)

which may be

(b)

f ollowing nrodeL:

Yi = ßoxl e

expressed alternatively as:

Ln Yi = Lnßs + /3t Ln Xr + Ui

67 Koutsoyiannis, pp.475.

68 For a detaiJ.ed explanation of the order and
tification, the reader is referred to a.
and b. Pindyck and Rubinfeld, pp.341-344.

rank conditions for iden-
Koutsoyiannis pp. 351-362,
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!'there Ln =natural 1og. The above equation can be rewritlen as:

(c) Yi=o+ßrÍr+Ui
where o = Ln ßo , ii = tn Yi and ir = Ln Xr This model is linear in

Lhe parameters a and ßt and linear in the logarithms of the vari-

ables Y and X.

One aLtractive feature of the log-linear model of Lhe type described

by equation (c) above is that the slope coefficient ßr measures the

elasticity of Y with respect to X, i.e., the percentage change in Y for

a given percentage change in X. Regarding the pork econonetric model,

the use of the log-linear model greatly simplifies the estimation pro-

cess and subsequenL analysis.

Although heteroscedasLicity is not a major concern here, one added

advantage of the log-linear model is that J-og transformation very often

reduces heteroscedasticity. This is because log transformations con-

press the scales in which the variables are measured.6e

FinalIy, the use of lagged dependent variables as regressors in the

price equation rules out the use of the Durbin-I.latson statistics as a

suitable test for autocorrelation. This is because the computed 'd'

statistics in such models are generally asymptotically biased toward

two, which is the value of 'd' expected in a truly random sequence.T0

Instead Durbin himself proposed a large sample test of first order seri-

aI correlation in autoregressive models. This is the h-test.

Gujarati, Damadar., Þú Econometrics, McGraw Hill Book Company, New

York, 1978, pp.2'10.

ibid pp.259.

69

70



10s

5.4 St l.tldÀRY

This chapter has presented the structural form of the econometric

model for the Canadian pork trade sector. The model is formulated as a

system of simultaneous equations with export price, export supply and

import demand as being endogenous. The endogenous and exogenous vari-

ables used in the model were briefly described followed by the sources

of the data for each variable. Àfter a brief discussion of the estima-

tion procedure to be used, it was concluded that Two-Stage teast Squares

and Three-Stage Least Squares are the appropriate techniques for the

problem at hand.



Chapter VI

EI,IPIRICAT RESTIITS

6.1 INTRODUCTION

The empirical analysis conducted in this study involves the estima-

tion of the system of simultaneous equations described by equations

(5.1 )-(5.6) inclusive. Two techniques, the two stage least squares

(2SlS) and the three stage least squares (3StS), are utilized for esti-

mation purpose. This chapter presents the estimated modeJ- using both of

the above techniques and discusses the hypothesis concerning the exports

and imports of Canadian pork. Based on the estirnates for the pork trade

model, inference will be made regarding the effects of changes in the

exchange rates on the export supply and export price of Canadian pork.

6.2 DISCUSSTON OF RESurrS

6.2.1 The Canadian Pork ExporÈ Price Equation

The estimated equation and related statistics for the Canadian pork

export price equation (equation 5.1) are summarized in Table 6.1 and Ta-

ble 6.5 respectively. Table 6.1 gives the 2StS results while Table 5.5

gives the 3StS results.

The empirical results show that the export price of pork in the pre-

vious quarter is directly related to the current export price Ievel.

Also confirming to a priori expectations is the inverse relationship of

- 106 -
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the dependent variable to the stock variable (CSrn) and the production

variable (CpnOo). Both of these variables are also significant at the 5

percent level

The statistically significant dummy variable for the second quarter

representing 'summer' suggest that export prices tend to be higher dur-

ing the summer quarter relative to the other quarters. The Durbin-h

statistics indicated a statistically non-significant first order auto-

correlation test. Further, the correlation matrix (appendix C) indicat-

ed no severe multicollinearity.

TÀBIE 6. '1

Canadian Pork Export Price Equation: 2SlS Results

Parameter Standard Àpprox.
Variabl-e Estimate Error T-Ratio ProUr l f I

Dependent Variable: PHOG

Intercept 7.639 2.284
LPHoG 0.635 0.094

3.34 0.001 6
5.76 0.0001

csrK -0.081 0.060 -1 .35 0.1822
CPRoD -0.337 0.093 -3.6'1 0.0007

0.00'1 0.037
0.1 02 0.038

-0.023 0.037 -0.64 0.5225

SPR
SUM

FÀtt

Durbin-h Statistics=1 .26
R-Square = 0.8626
N=60

0 " 04 0. 9676
2.67 0.0102

MSE = 0"00937
F-Ratio = 51.29
DF=49
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6,2,2 The Canadian Pork Export Supp1v EquaLion

The Canadian pork export suppJ.y equation performed reasonably well as

all of the explanatory variables were of the expected sign. The export

price variable which is of major importance here, has the expected sign

and was statisticaJ.ly significant at the 5 percent level. The correla-

tion matrix indicates no severe multicollinearity associated with this

variable, (lppendix C) . The Durbin-I^¡atson statistics (1 .50) indicate

that the model is free of autocorreLation. Since the pork export supply

equation was estimated in the log-Iinear form, the estimated coeffi-

cients also represent elasticity measures. Hence, the price elasticity

of export supply for Canadian pork was estimated to be 1.35 (tab1e 6.2).

This means that a one percent change in the export price of pork is

likely to result in 1.35 percent change in the export supply of Canadian

pork. Table 6.5 presents the 3SLS results and the price elasticity of

export supply was estimated to be '1.43 with this alternative estimation

techn ique .

The results also indicate that the 1983-1984 strike in the Canadian

slaughtering and meat processing industry resulted in unusually high

levels of exports during that year. This is explained by the fact that

as a result of Lhe strike, large number of hogs were moved to U.S.

packing pJ.ants for slaughter.
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TÀBIE 6"2

The Canadian Pork Export Supp1y Equation: 2StS Results

Var iable
Parameter
Est imate

Standa rd
Er ror

Approx.
T-Ratio erob>lrl

Dependent Variable: CPX
Intercept -37.24
PHoc 1 .35
csrK 0. 1 80
L4FEED 0.400
cYD -0.050
CPROD 2 "590tPHoc -0.540
D83/84
SPR

0 .200
0. 190

1 0.091
0,293
0. 148
0.172
0.522
0. 253
0.263
0.094
0.086
0.132

-3.69
4.62
1 ,21
2.35

-0"09
1 0.25
-2.0s

2.11
2.21
0.68

0.0006
0.0001
0 "2317
0.0229
0.9236
0.0001
0.0465
0.0406
0 . 032'1
0.4993sUM 0.009

FÀLL -0.001 0.075 -0.02 0.9848

Durbin-Watson Statistics=1.50
R-Square = 0.9318
N=60

MSE = 0.03230
F-Ratio = 61,47
DF=45
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6"2,3 The Uniteil States Inport Denand Equation for Canadian Pork

The United States Import dernand for Canadian pork performed reason-

ably well with an R-square of 0.898. the 3StS results are summarized in

Table 6.5. Since these estinates have smaller variances, statistical

tests and subsequent economic analysis r+iI1 therefore be based on the

3StS estimates.

The Durbin-Watson statistic (1.41) indicates that the import demand

equation is free fron autocorrelation at the 1 percent level. Also, lhe

correlation matrix does not indicate any severe multicollinearityT 1 (¡p-

pendix C).

Às expected, Lhe price of pork variable (pHOC) has a negative sign

attached to it. This relates back to the derivation of the import de-

mand curve in Chapter 4 where the quantity imported and price were found

to be inversely related. The U.S. import denand for Canadian pork has

an elasticity of 2.82 with respect to the import price. This implies

that a one percent change in the price of Canadian pork is likely to re-

sult in a 2.82 Q.24 in the case of 2StS) percent change in the import

demand for pork by the United States.

Finally, the dummy variable 6lS/lø) was included to capture the ef-

fects of the 1975-1976 import quota on the U.S. imports of Canadian

pork. Às expected, this variable is inversely re).ated to the dependent

variable and is also statistically significant at the 5 percent IeveI.

This implies that the '1975-1976 irnport quota resulted in significantly

7 I rhe u.s. feed grain price index (r¿conn) was
cal model because this variable exhibited
with the price of pork variable(puoc).

dropped from the empiri-
severe multicollinearity
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low levels of U.S. pork imports from Canada over that period. Besides

having the correct sign, both the price of beef variable and the popula-

tion variable were statistically significant at the 5 percent level.

Imports from the rest of the world (USunOw) had the correct sign but

was not statisLically significant. The stock of pork, however, did not

have the expected sign and therefore no inference rnay be drawn regarding

its economic interpretation.

TÀBLE 6.3

The United States Pork Import Demand Equation: 2SLS Results

Parameter Standard
Var iable Est imate Er ror T-Rat io

Àpprox.
Prob> | r I

Dependent Variable: USPM
I ntercept -1 38.55
PHoc -2.24
rPHoG 1.23
USTK
USYD
USPROD

USPB 2,18

1.25
-2.83
-2.54

s3.90
0.975
0.570
0.390
1 .880
1 .400
0.450

2.31
0. 19
4.68-9
0.14
0 .17
0.18

-s.90
-2.29

2.12
3.21

-1 . 51

-1.8'1
4.77
9,92

-3 ,41
0.82

-1.47
-0.59

1 .89

0.0001
0.0266
0.39s0
0.002s
0.1 396
0.0756
0.000'1
0.0001
0 . 0014
0 ,417 1

0.'1493
0.5531
0.06s8

USPOP
D75/7 6

USMROW

SPR

SW
FÀtL

22.96
-0. 67
-3.7E-9
-0. 20
-0. 09

0. 34

Durbin-WÀTSON Statistics='1 . 41

R-Square = 0.8984
N=60

MSE = 0.124
F-Ratio = 31.69
DF=43
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6.2,4 The Japanese Pork Inport Denand Function

The results for the estimated Japanese pork import demand function

(Equation 5.4) indicale a weak stalistical relationship between the de-

pendent and the explanatory variabLes (table 6.4).22 The weakness of the

statistical results may be due to the highly protective policy of the

Japanese Government towards its pork industry. The Japanese Government

has a complex variable tariff system in place designed to isolate its

domestic market from external competition and most price variations in

the international pork market are not reflecLed in the Japanese domestic

pork market.

The variable that is of major interest in the Japanese import demand

function is the price of pork. Àlthough of the expected sign, this

variable lacked statistical significance. The estimated price elastici-

ty of import demand for pork was estimated Lo be 0.55 This indicates

that a one percent change in the price of Canadian pork would result to

only 0.55 percent change in the quantity of pork imported by Japan from

Canada. The unresponsiveness of Japanese pork importers to the import

price of pork is not surprising. Japan not only imports high quality

pork from Canada but is also wilJ.ing to pay a premiun price in order to

meet certain quality standard.T3 Hence, the quality of the product is

actually more important than the price of the product.

72 The 3SLS results are summarized in Tables 6.5

zs This is well documented by Hay and Lovatt in "Freight Rate Àdjustment
Implications for Canada's Pork Trade wilh Japan," Àgriculture Canada
I.lorking Paper 7/84.
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The Japanese wholesale price index for beef (¡pg) was excluded from

the empirical model because of the presence of multicollinearity. The

choice of the variable (¡pg) for deletion was based on the highest coef-

ficient of correlation between this variable and the price of hog (PHOG)

variable. Às expected D81/83 has a positive sign and is also statisti-
cally significant at the 10 percent level.

The variable (,:Slp) representing the Japanese standard import price

is as a proxy for the complicated variable import tariff systenr. The

standard import price is used as a basis lo assess the tariff to be im-

posed on imported pork. Normally, a different tariff structure is ap-

plied on the difference between the SIP and Lhe landed price of

pork(Japan) depending on whether the landed price exceeds the SIP, or is

less than or equal to the SIP (see Àppendix B). One way of getting

around the complexity of the tariff system in this study, the SIP was

used as a proxy for the variable tariff system in Japan. The higher the

SiP, the higher will be the expected volume of pork imports since a high

SIP is designed to attract imports.Ta Hencer âs expected the variable

SIP is directly related to the dependent variable (¡p¡¡) and is also sta-

tistically significant at Lhe'10 percent level.

Fina1ly, imports fron the rest of the world (JunOw) had Lhe wrong

sign and therefore no inference will be drawn regarding its economic in-

terpretat i on .

7a See details in Chapter 4.
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TÀBtE 6.4

The Japanese Pork Inport Demand Equation: 2SLS Results

Var iable
Parameter
Est imate

Standard
Error T-Rat i o

Àpprox.
erob> | r I

Dependent Variable: JPM
I ntercept 47 "49PHoc 0.03
JYD
JPOP
JPROD -1 "86
JSI P

D81 /83
JMROW

SPR

SIJM

FÀtL

s.86
-11.42

219.33
0.740
4.170

18"820
0.980
'1 

" 690
0.240
0. 20
0.2s
0.24
v.¿l

0 "22
0.04
1 .40

-0.61
-1 .89

.60

.60
11

"80
.16
.36

0.829s
0.9688
0.1672
0.5470
0. 0657
0. 1 230
0. 1 200
0.0828
0.0789
0.2504
0.18'17

2.66
0.39
0.36
0.45
0.28
0.37

Durbin-Watson Statistics=1 .69
R-Square = 0.5870
N=60

MSE = 0.338
F-Ratio = 6.40
DF=45
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TÀBLE 6.5

Summary of The 3StS Results for the Pork Trade Model.

The Canadian Pork Export Price Equation
=== = = = ==== ==== ==== == = = === = ======= === = == ======= = ==== == == ==== = = = ==

Var iable
Parameter
Est imate

Standard
Er ror

Approx.
T-Ratio erob>ltl

Dependent Variable:
I ntercept
LPHOG

CSTK
CPROD

SPR
SUM

FÀLL

PHOG

2.220
0. 092
0"059
0.092
0.037
0.038
0.037

8.487
0.61'1

-0.097
-0.367

0.003
0.102

-0.025

3.82
6.64

-1.68
-4 . 0'1

0. 07
2.67

-0.67

0.0004
0.0001
0.1016
0. 0002
0. 9408
0.0107
0.5041

The Canadian Pork Export Supply Equation
(3SLS Results)

-------:-
Var i able

Parameter
Est imate

Standard
Er ror T-Rat i o

Approx.
prob> 

| r I

Dependent Variable: CPX
I ntercept -36.86
PHoc 1.430
CSTK
t4FEED
cvD
CPROD-tPHoG -0.590
D83/84
SPR

SUM

FÀLt

0.163
0.400

-0.050
2.590

0.213
0.194
0.084

-0.001

9.868
0"286
0.143
0.167
0. s09
0.249
0"255
0.091
0.08s
0"130
0.075

-3.73
4.99
1"14
2.39

-0.11
10.39
-2.35
2.32
2.26
0.65

-0.20

0. 0005
0.000'1
0.2601
0.0213
0.91 16
0.0001
0.0232
0.0250
0.0283
0.51 82
0.985'1
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Summary of The 3SLS Results For The Pork Trade Model(continued)

The United States Pork Import Demand Equation
==== == == ========= === =========== ======= === === == ==

Parameter Standard
Var iable Est imate Er ror T-Ra! i o

Àpprox.
erob> | r I

Dependent Variable: USPM
I ntercept -304 .80
PHOG

LPHOG

USTK
USYD
USPROD

USPB
USPOP
D75/7 6

USMROW

SPR
STIM

FÀLL

-2.82
1 .63
¿.¿t

-2.65
-2.54

2.09
22,00
-0.53
-3.48-9
-0.20
-0. 02

0.32

52.85
0. 9s0
0.570
0.384
1 .840

1 ,36
0 .44
2,28
0. 19
4,48-9
0. 14
0. 16
0. 18

-5.7 6

-2.96
2.86
3.'18

-1 .44
1 .86
4.70
9.63

-3.26
-0 .77
-0.44
-0.13

1 .82

0.000'1
0.0049
0.0065
0.0028
0.'1 568
0.0700
0.000'1
0.000'1
0.0022
0.4430
0. '1 575
0.8983
0.0750

The Japanese Pork Import Demand Equation
(3sr,s Results )

Àpprox.
T-RaLio erob>lrlVa r i able

Parameter Standard
Estinrate Error

Dependent Variable: JPM
Intercept s8. 66
PHoG -0.34
JYD
JPOP
JPROD
JSI P

D81 /83
JMRolr 0.24
SPR

SI,'M

FÀtL
========= ===== = =========== ====== ----

the weighted MSE for the system is equal to 1.'16 with 182 degrees
of freedom. The weighted R-square for the system is equal to
0.89'16. This is the R-square that corresponds Lo the approximate
F-test on all non-intercept parameters in the system.

5.10
-'12.0s
-2.38

3,49
0.29

0. 52
0.36
0.48

206.61
0.700
3.940

17 .690
0. 930
1 .600
0.230

0. 19
0.24
0.23
0.26

0 .28
-'1 .48

1 .55
-0.68
-2.s6
2,18
1 .27
1.28
2.11
1.s3
1 .80

0.7778
0.6372
0.1284
0.4993
0.0137
0.0346
0.2113
0,2071
0.0401
0.1336
0,0782
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5.3 ECoNoÌ'ÍIC ÀNÀLYSIS

The discussion in this section will focus on the implication of

changes in the exchange rates on Canada's pork trade with the United

States and Japan. Since the 3StS estimates have small variances and are

also more consistent, all subsequent analysis will be based on the 3StS

est imates.

Between 1970 and 1984, the Canadian dollar has devalued by as nuch as

27 percent against the U.S. dollar and by about 7.1 percent vis-à-vis the

Japanese Yen. This means that the purchasing power of both the U.S.

dollar and the Yen increased by 27eo and 7'1eo respectively relative to Lhe

Canadian dollar. In the present context, a devaluation of the Canadian

dollar is expected to have resulted in an increase in the demand for

Canadian pork by the U.S. and Japan. However, at the same time, pres-

sure on the Canadian pork market is believed to have resulted in higher

prices for pork in Canada.

The extent to which the volume of pork exports and the level of pork

prices have increased following changes in the relative exchange rates

are related to the nature and magnitude of the price elasticities of ex-

port and import for the trading regions considered.

In order to evaluate the impacts of a currency depreciation on the

price of pork and on exports the following elasticity measures were de-

r ived.

the elasticity of excess supply with respect to the price of pork

in terms of the exports currency (Ues).

1.



1i8

The elasticity of excess demand with respect to the price of pork

in terms of importer's currency (uea).

The elasticity of excess supply with respecl to the price of pork in

terms of the exporter's currency is actually the coefficient attached to

the price variable in the export supply equalion. However, in order to

calculate the price elasticity of excess demand in terms of the import-

er's currency, the coefficient of the price variable should first be

multiplied by the exchange rate of the respective importing countries.T5

This technique relates back to the conceptual model developed in Chapter

4. Further, âs suggested by Bjarnason et aI., exchange rate indices

wili be used instead of the actual exchange rates. Hence, in converting

the actual exchange rate into indices , 1971 tlas used as a base year

(i.e., 1971=100).

Table 6.6 summarizes the short run price elasticity of export for

Canadian pork and the price elasticity of import demand for both the

United States and Japan.

This technique has been suggested
liot 11972)

¿.

75 by Bjarnason et al. 119671 and El-
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TÀBIE 6.6

Short Run Elasticities of Exports and Imports of Canadian Pork

;; r ;i;il;il;-;;-----il;i;;;;;ru-----
Exports of Imports of

Canadian Pork(a) Canadian pork(b)

Canada
United States
Japan

.,_!,
-3 .08
-0 .46

==== === === ===== ========== == ========= = ==== = = === ====== ====== == ======
Elasticities were estimated at means.

(a) expressed in terms of the exporter's currency.
(b) expressed in terms of the importer's currency.

6.3.1 Effects of Exchanoe Rate Chanoes on ühe Domestic Price of Pork
in Canada.

Às discussed before, it is expected that the Canadian dollar devalua-

tion has resulted in an increase in the domestic price of pork. The

maLhematical expression measuring the percentage increase in the domes-

tic price of pork due to one percent change in the exchange rate is:76

-Ued
I n p,t | = (4"18)

Ued - Ues

where:

Ep,r is the exchange rate elasticity of price

Ued is the elasticity of export supply w.r.t. the price of pork

in the exporter's country.

7o The reader shoul-d refer to Chapter 4 for the derivation of expression
4.17.
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Ues

Using the above expression (4.18), the percentage increase in

the domestic price of pork as a result of changes in the Canadian-

U.S. and Canadian - Japanese exchange rates were calculated. The

estimates are summarized in Table 6.7.

The estimated exchange rate elasticities for the price of Cana-

dian pork show that devaluations of the Canadian dollar resulted in

an increase in the price of pork in Canada. However, the magnitude

of these increases are rather small (fable 6.7). For instance, a

one percent devaluation of the Canadian dollar vis-à-vis the U.S.

dollar is likely to increase the domestic price of pork by 0.68

percent. Similarly, a one percent devaluation in the Canadian

-Japanese exchange rate is 1ikely to increase the Canadian price of

pork by only 0.24 percent. Disregarding the magnitude of these in-

creases, Canadian pork producers are believed to have gained from

higher prices.

Hence between 1970 and 1984, pork prices in Canada have in-

creased by at least 18 percent as a direct conseguence of Lhe 27

percent dollar devaluation relative to the U.S.dolIar. SimilarIy,

since the Yen devalued by about 7'1eo, it can reasonably be inferred

that as a result of such devaluation, pork prices in Canada in-

creased by about 17 percent.

rs

1n

the elasticity of import demand

terms of the importing country'

w.r.t. the price of pork

s currency.
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6.3.2 Effects of Exchanqe Rate Chanqes on Canadian Pork Exoorts

A devaluation of the Canadian dollar is expected to increase the ex-

ports of Canadian pork. The magnitude of increases in the exports of

pork as a result of changes in the exchange rate can be estimated from

the following expression for the exchange rate elasticity of export, de-

rived in chapter 4:

Ued . Ues

I n q,t 
I

(4.21)
Ues - Ued

where:

Eq,r is Lhe absolute value of the exchange rate elasticity of

export

and Ues and Ued are defined as before.

Using expression 4,21, exchange rate elasticities of 0.98 and 0.35

were estimated for the exports of Canadian pork to the United States and

Japan respectively (rable 6.7). These estimates indicate that a one

percent devaluation of the Canadian dollar vis-à-vis the U.S. dollar

would result in approxirnately a 0.98 percent increase in Canadian pork

exports to the U.S. Similarly, exports of pork to Japan are likely to
increase by 0.35 percent following a one percent devaluation of the Can-

adian dollar relative to the Japanese Yen.

In evaluating the impacts of a devaluation on the export supply of

Canadian pork, it becomes obvious that pork exports did increase as a

result of changes in the exchange rates between 1970 and 1984. However,

the magnitudes of the increases in pork exports as a result of changes
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in the exchange rates are estimated to be rather modest. Using the

above estimates for the exchange rate elasticity of exports, it implies

Èhat, at most, exports to the U.S. and Japan increased by 26.5 percent

and 25 percent respectively as a direct consequence of changes in the

exchange rat,e.

Between 1970 and 1984 pork exports to U.S. increased by 2.5 nillion

hundredweight. Exports to Japan increased by 576.4 thousand hundred-

weight. Further exports of live hogs to U.S increased by '1.3 million

head. Using these changes and the computed elasticities, it can reason-

ably be inferred that as a direct result of the Canadian dollar depreci-

ation, exports of pork to the U.S increased by 65.8 million pounds and

exports to Japan increased by 14 million pounds over the last fifteen

years. Exports of live hogs increased by about 336 thousand head over

the same period of time as a direct result ot the depreciation of the

dollar. Hence the total impact of the currency depreciation on Canadian

pork exports is roughly in the order of 80 million pounds for the last

fifteen years.
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TÀBtE 6.7

Exchange Rate Elasticity for the Price and ExporL of Canadian Pork

Exchange Rate
Elasticity
of Price

Exchange Rate
Elast ic i ty
of Exports

United States
Japan

0.68
0.24

0.98
0.35

=== === ====== == ==== ===== = === = ===== === = ======= == ==== ==============
The elasticities of price and exports were estimaled at the mean and
are in absolute vafues.

5.4 SIrl.ll.fARY

In this chapter, the econonetric n¡odel for the Canadian pork trade

sector was estimated empirically. BoLh 2SLS and the 3SLS regression

techniques were used and results reported. However, as the 3StS esti-

mates had smaller variance and were more consistent, statistical tests

and subsequent analysis and inference were based on the 3SLS estimates.

Generally, the results show that exchange rate changes between 1970

and 1984 had a rather modest impact on pork trade. Pork exports to Lhe

U.S. and Japan are believed to have increased by about only 26.5 and 25

percent respectively as a direct consequence of exchange rate changes.

Regarding the effects of exchange rate changes in pork prices, it was

found that pork prices increased by approximately 18 percent as a direct

consequence of fluctuations in the Canadian exchange rate relative to

the U.S. dollar and lhe Japanese Yen.



Chapter VII

SII.ÍMARY, CoNCLUSIoNS ÀND RECoMI'ÍENDÀTIoNS

7.1 SUl.lttARY

Between 1970 and 1984, the value of the Canadian dollar has declined

considerably relative to the U.S. dollar and the Japanese Yen. During

the same period, the exports of pork to these two countries, which alone

import about 95 percent of Canadian pork, have also increased considera-

b1y. Hence, it is widely believed that the expansion in pork exports

over the last decade were a direct consequence of fluctuations in the

exchange rate.

The general objective of this study was to analyze the effects that

fluctuations in the Canadian exchange rates might have had on the dones-

tic price of pork and consequently on the exports of pork. Specifical-

ly, the objectives rvere:

to review the trend

1970-'1984.

in Canada's pork trade over the period

to develop a conceptual model that relates fluctuations in the

exchange rate to variations in pork prices and exports.

to empirically estimate the effects of changes in the Canadian

exchange rates on the domestic price of pork and on the export

supply of Canadian pork.

1,

2.

3.

-124-



125

The first objective of this study was met in Chapter II. First, the

structure of the Canadian pork sector was briefly described followed by

an analysis of recent trends within this sector. The major conclusions

of this chapter were that major changes have taken place within the hog

indust.ry over the last 15 years. It was also found out that the United

States and Japan have confirmed their positions as being the two major

international markets for Canadian pork.

The second objective of this study was met in Chapter III and ChapLer

IV respectively. Chapter III briefly reviewed the literature on ex-

change rate fluctuations as they relate to the agricultural sector in

general and agricultural trade in particular. From the reviet¡ of liter-

ature, it became obvious that although much work has been done in this

area, there has been littIe consensus regarding the effects of exchange

rate fl.uctuations on agricultural prices and trade. This is partly due

to different modelling and estimation techniques.

Chapter IV developed a conceptual model for the Canadian pork trade

sector. The exchange rate rras incorporated explicitly into the trade

model as it relates to trade flows and the domestic price level of pork.

The trade model was first illustrated graphically followed by the deri-

vation of mathematical expressions to show the effects of exchange rate

fluctuations on prices and exports. In addition, algebraic expressions

measuring the magnitude of such changes Ielasticities] with respect to

the domestic price of pork and the export supply of pork were derived.

The major conclusions of this chapter were that a devaluation of the

Canadian do1lar would indeed lead to an increase in the domesLic price

and lhe exports of Canadian pork.
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The empirical section of this study is contained in Chapters V and

VI. In Chapter V, the econometric model for estimating the effects of

quarterly exchange rate changes on prices and exports was specified.

Specifically, the behavioural equations were first described followed by

a brief discussion of the hypothesized relaLionship of the explanatory

variables to the dependent variables. The econometric model was speci-

fied as a system of simultaneous equations where the price of pork and

the quantities exported and imported are treated endogenousJ-y. The es-

timation techniques [2St,S and 3StS] for estimating the pork trade model

were also described briefly followed by a sunmary of the data used in

the model and their sources.

Chapter VI presents the empirical and statistical results. Both 2StS

and 3SLS results are reported. However, as 3SLS produced more efficient

estimates the econornic interpretation was based on the 3SLS estimates.

7.2 FINDINGS

The results for the Canadian pork export equation indicated that pork

exports are sensitive to price changes. À price elasticity of exports

of 1.43 was estimated. The results also confirmed that the 1983-'1984

strike in the Canadian slaughtering and meat processing industry result-

ed in significantly higher levels of pork exports during that period.

The United States pork inport demand function performed relatively

weII. As expected the price of pork was inversely related to the import

demand for pork. The results also show that U.S. pork importers are

very responsive to changes in the price of pork. The price elasticity

of imports was estimated to be 2.82,
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The Japanese pork import demand function performed rather poorly.

First, the 2SLS estimates were not at all reliable as the price of pork

(pHoc) and imports from the rest of the world (;unow) did not have the

expected sign. However, the 3SLS results showed a significant inprove-

ment. The price of pork (pHOC) had the correct sign but lacked statis-

tical significance. Further, the Japanese standard import price was

found to be directly related to import levels. This can be rationalized

on the grounds that Japan imports primarily high quality pork and expen-

sive cuts from Canada. However, the tariff system in Japan works in

such a way that if the landed price (;¡peH) exceeds the SIP then a vari-

able tariff is imposed on the difference between the SiP and the CIF

price. Therefore, the incidence of tax decreases as the SIP increases.

Hence, under such circumstances, an increase in the SiP would actually

lead to higher imports from Canada.

Having estimated the pork Lrade model, the next step was to estimate

the effects that the devaluation of the Canadian dollar has had on pork

prices and pork exports. The results indicate that devaluations of the

Canadian dollar relative to the U.S. dollar and the Yen had a positive

impact on both the domestic price of pork and the exports of pork from

Canada. However, such impacts were found to be generally moderate. Ta-

b1e 7.'1 summarizes the estimated short run exchange rate elasticities of

Canadian pork for both the U.S. and Japan and the resulting impact on

Canadian pork exports.
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TÀBIE 7.1

Summary of Results

united States Japan

Exchange Rale Elasticity
of price

Exchange Rate Elasticity
of Exports

Àverage Change in Exchange
Rate (percent)

Change in Price of Pork as
a direct result of Dollar
Depreciation (percent )

Average Change in pork
Exports (cwt) 1970-84.

Àverage Change in Exports
of Live Hogs (Ho. head)

Change in Pork Exports as
a Direct Result of
Dollar depreciation

Change in Exports of Live
hogs as a Direct Result
of Dollar Depreciation

0.24

0.3s

71

17

567,360

1 40,989

'1970-'1984, the devaluation of the

dollar resul-ted in 18 percent in-

However, as a direct consequence

between 1970 and i984, exports to

percent ar by 65.8 million pounds.

0.68

0. 98

27

18

2,489, 500

1 ,272,005

658,722

336,572

The results indicate that between

Canadian dollar relative to the U.S.

crease in the domestic price of pork.

of the 27 percent dollar devaluation

U.S. increased by approximatesly 26.5

The devaluation of the dollar vis-à-vis to the Japanese Yen had a

relatively smaller impacl on Canadian pork prices and exports. The Can-
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adian dollar devalued by approximately ?1 percent vis-à-vis the Yen be-

tween 1970-'1984. This led to a nodest 17 percent increase in the price

of pork in Canada and approximately 25 percent increase in exports of

pork to Japan. In terms of volume this arnounts to approximately 14 mil-

lion pounds of pork. The total increase in pork exporLs as a direct re-

sult of the depreciaÈion of the dollar was about 80 million pounds for

the period 1970 to 1984.

7,3 CONCTUSION ÀND RECOI.ÍI.IENDÀTIOI{S

Thi s

change

pork.

doI lar

sulted

and the

study has investigated the effects of fluctuations in the ex-

rates on the domestic price and the export supply of Canadian

The general conclusion is that the devaluation of the Canadian

relative to the U.S. dollar and the Yen between '1970-1984, re-

in a positive though moderate impact on both the domestic price

exports of Canadian pork, ceteris paribus.

The findings of Lhis study are interesting in that they challenge the

conventional wisdom that the rapid increase in Canadian pork exports

over the past decade were due to the depreciation of the Canadian dol-

lar. The effects of the exchange rates on pork exports and on pork

prices were estimated to be sma1l. Between 1980 and 1984 alone pork ex-

ports almost doubled. Clearly there are other factors that are respon-

sible for the rapid rise in pork exports.

It is believed that both provincial and federal income stabilization

programs for hogs have had an important impact on hog production. As

discussed earlier, by their very nature, such programs are believed to
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have encouraged hog production in Canada and pork exports from Canada.

It should therefore be interesting to evaluate the effects of the dif-

ferent income stabilization programs on both production, exports and the

price of Canadian pork.

Further, it is also believed that between '1980-'1984 
' there has been

anticipation on the part of farmers about the implemenlation of a na-

tional supply management programs in the red meat sector. Às a conse-

quence, hog production increased considerably as existing producers in-

creased their production capacity and nevr producers entered the

industry. At the same time as a normal response to higher pork prices

on the U.S. market, unusually large amounts of pork were being shipped

to the U. S. between 1 980 and '1 984.

The limitations of any study are related to the set of assunptions

underlying the conceptual model. This study is a partial equilibrium

analysis. However, changes in the exchange rates are expected to induce

changes throughout the whole economy thereby affecting the prices of

most goods and services as well as the leve1 of income. À Partial equi-

libriun model such as the one used in this study does not take into ac-

count the effects of fluctuations in the exchange rate on the rest of

the economy. It is therefore suggested that future research analyzing

the impact of exchange rate changes on agricultural trade should attempt

to do so within a general equilibrium framework whereby the exchange

rate variable is treated endogenously.
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Appenilix À

RECENT DEI/EIOP¡|IENTS IN THE CNIN¡IÀN-U.S. PORK TRÀDE
RETÀTIONSHIP

On June 26, 1984, the United States International Trade Commission

issued a notice for the institution of an investigation into the condi-

tions of competition between the U.S. and Canadian live hog and pork

product industries.TT On November 2, 1984, the National Pork Producers

Council (HppC), an association of over 110,000 commercial hog producers

in the U.S., filed a petition for the inposition of countervailing du-

ties on the imports of Canadian live hogs and fresh, chilled and frozen

products.Ts The petitioners aIlege that Canadian exports are only made

possible by the various Canadian federal and provincial stabilization

programs which they say constitute export subsidies for hogs and pork.Te

On November 15, 1984, a preliminary investigation regarding the impo-

sition of countervailing duties on Canadian live swine and pork imports

was instituted by the U.S. International Trade Commission. Canadian hog

producers were represented by the Canadian Pork Council while the U.S.

petitioners were represented by the National Pork Producers Council.

Àfter hearing the arguments from both parties, the U.S. Department of

77 Canadian Pork Council, Submission of the CPC to the U.S. Internation-
al Trade Commission, APril 28, 1984.

78 Canadian Pork Council, Post Conference Brief on behalf of the CPC,

November 28,1984.

7e Brad Gilmour and Cliff Merritt, "Canadian Stabilization Initiatives
and Their Effects on the Welfare of Àmerican Pork Producers," Commod-

ily I'tarket Analysis Division, Agriculture Canada, February 1985.
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Commerce announced a temporary duty on Canadian pork and live swine en-

tering the U.S. on March 26, 1985. Such a temporary duty was instituted

to counteract government subsidy paid to Canadian hog producers. Effec-

tive Àpril 3, 1985, Canadian live hogs and fresh and frozen pork were

not allowed to enter the U.S. except under a bond deposit of 3.8 cents

(Canadian) per pound for hogs and 5.3 cents (Canadian) per pound for

fresh and frozen pork.80 This tariff tras supposed to be preliminary and

temporary in nature until more concrete evidence is available as to

whether Canadian stabilizaLion programs do in fact constitute a subsidy

to Canadian hog producers. I,thether final countervailing duties will be

imposed on Canadian hogs and pork and what will be the magnitude of such

duties will be known in early JuIy 1985 when the ITC is planning to have

a final hearing on this matter. In the neantime, hog producers' pork

processors and the public in general have expressed much interest on the

Canadian-U.S. hog trade issue. Economists and policy analysts in par-

ticular have expressed their concern about the present situation in the

industry and the possible future implications of any action taken by the

United States on both the Canadian and the U.S. pork industry. À number

of studies have been done in a relatively short period of time on the

economic implications of policy changes that would alter the Canadian-

U.S. pork trade relationship.

In a presentation to the ITC regarding Canadian pork imports into the

U.S., Grimessl attempted to estimate the fuI1 impact that Canadian ex-

ports have on the Àmerican market under three different scenarios. The

80 western Hog Journal, sPring 1985.

8l G. Grimes, "Remarks Before the international
with the Pork Industry," Cedar Rapids, Iowa,

Trade Commission Dealing
SepLenber 21, 1984.
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first scenario assumes that U.S. pork supply is perfectly elastic. This

implies that imports from Canada do not result in depressed U.S. prices

but rather result in a reduction in U.S. supply. However, the Canadian

Pork Council have noted that this is a rather unrealistic assumption and

should not be taken too seriously.82

The second scenario assumes that pork supply is totally unresponsive

to prices. This implies that the major impact of Canadian imports is on

the price level of pork in the U.S; In this case, Grimes estimates U.S.

hog prices would have been higher by $4.80/cwt live hog basis if there

were no imports from Canada. While this case rests on more reasonable

assumptions, stitl, the CPC argues, the results are relevant only to a

very short run analysis.s3

The third scenario assumes that both the U.S. demand and supply elas-

ticities are nonzero but he never makes the actual values explicit.

However, the result is an estimated loss of some $377 million for the

U.S. pork producers during the January to JuIy period of 1984. This is

roughly equivalent to $3.25/cwl for hogs produced in the U.S. The CPC

contends that while the above analysis is still relevant to a very

short-run situation, the analysis is based on rather unrealistic values

of elasticity.

Interestingly enough, while the major debate is on the effects of

Canadian stabilization programs on trade flows, Grimes only attempted to

assess the fuI1 impact without attempting to demonstrate the effects

82 Canadian Pork
November 28,

r bid.

Counc i I ,
1 984.

83

Post Conference Brief on behalf of the CPC,
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that Canadian stabilization initiatives have had on the Àmerican market.

ÀIso, Grimes used the period January to JuIy 1984, a period considered

to be exceptional because lhe major Canadian slaughter and processing

industry establishments vrere on strike and unusually high levels of live

hogs were moved to the U.S. for slaughter. Hence, there is really no

solid proof as to whether stabilization programs in Canada have, in

fact, injured the U.S. hog industry.

The second study that is worth noting is that by Martin.84 In an at-

tempt to test the hypothesis that Canadian production has been affected

by stabilization payments between '1975 and '1984, the author argues that

there is no statistical evidence of causality. ÀLthough limited evi-

dence was found for the l,tanitoba and the Àtlantic Provinces, it was es-

tinated that even the highest payments made within the period under

study could have resulted in a mere 0.13 percent increase in North

Àmerican hog production during that quarter. By using the appropriate

elasticity measures, such an increase would have lowered prices by 0"26

percent for that quarter.

In its submission to the ITC, the Canadian Pork Council emphasized

that the increases in U.S. imports of Canadian hogs and pork are a nor-

maL response to a number of factors in the open North Ànerican pork mar-

ket.85 The CPC indicated that the recent increases might be explained by

a number of factors other than the Canadian stabilization programs"

8a Larry J. Martin, "Opportunities for Canadian Pork in Dornestic and Ex-
port Markets," Paper presented at the Annual Meeting of the Manitoba
ftog eroducers Marketing Board, held in Winnipeg, Manitoba, Àpril 17,
1 985.

85 Manitoba Hog Producers Marketing Board,
0ctober 1984,

"Hog Market Newsr" No. 25,
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Àmong these are:

1. Canadian-U.S. exchange rate.

2" The ability of U.S. packers to outbid Canadian buyers for hogs.

3. Packing plant closures in the Canadian processing industry--espe-

cia1ly in 1984.

The consistently good quality of high yielding Canadian hogs.

U.S. processing industry operating at less than ful1 capacity.

Locational advantages of some northeastern U.S. markets to Cana-

dian producers.

Às far as stabilization programs are concerned, the CPC noted that

out of the 25 years since the enactment of the Agricultural Stabiliza-

tion Àct (1958), paymenls have been made once in'1971 and only a few

times over the last decade. It should also be noted that only hogs for

Ioca] consumption are eligibte under the current program and, therefore,

payments were made net of exports. In addition, provincial payments are

netted out of the federal payments and, therefore, are not supplementary

to them.

4.

5.

6.



Àppendix B

THE JAPÀNESE PORK II,TPORT SYSTEI.I¡ HOW IT WORKS.

1 .1 Introduction.

Because of Lhe gap belween Japanese prices and those in the world

market p1ace, Japan must artificially adjust domestic supply in order to

maintain hog production profitabitity while trying to minimize increases

in retail prices.

The Ministry of Àgriculture, Forestry and Fisheries (t¡O¡ff) operates

a price stabilization system for pork which is designed to encourage a

high level of domestic production by the rnaintenance of prices within a

specified range. Àn essential part of t.his progran is Èhe systen of tar-

iffs which are used to ensure lhat imported pork is not offered at pric-

es which would disrupt the stabilization scheme.

1,2 The Donestic Stabilization PoIicy.

The principal features of the domestic stabilization system are the

upper and lor+er stabilization prices which are established I the gov-

ernment and, in effect, constitute a market ranqe for domestic pork.

During periods when prices fall below the lower limit, the Ministry

may take action to buoy up lhe price by:

a) financing the storage of pork by agricultural co-operatives

b) instructing the Livestock Industry Promotion Corporation (ftpCO)

to purchase stocks of domestic pork and hold them in storage.
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Stocks held under either arrangement may be released slowIy to the

trade when prices return to the specified market range. 0n the olher

hand, when prices exceed the upper 1imit., the system encourages importa-

tion of additional supplies by waiving the duty.

As of April 1, 1982, the upper stabilization price is Yen 780 per

kilo for skinned carcass and Yen 725 per kil-o for scalded carcass. The

lower stabilization price is set at Yen 600 per kilo for skinned carcass

and Yen 560 per kilo for scalded carcass.

1.3 Import System

The pork import system is based on the upper and lower stabilization

prices for skinned carcasses(see above), plus a further designation

known as the Standard Inport Price (5..!.!) which is the averaqe of these

two stabilization prices. Under this system, the regular duty which is

assessed on pork (currently 6.9e" ad valorem, cif basis) may be increased

or waived, depending on the unit value of imports relative to the three

designated price levels. The following examples illustrate the working

of the system when the objective is:

a) to maintain price and

b) to encourage imports.

In both instances, the current designated price levels of Yen690 as the

Lower Stabilization Price, Yen780 for the Upper SLabilization Price and

Yen690 for the Standard Import Price, are utilized.
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À. To MainLain Standard Import Price.

Skinned Carcases.

Example 1 of Figure 1 covers situation in which the CIF price of pork

exceeds the Standard Import Price(yen690). In this instance, with a

landed cost of Yen 750 per kilo for skinned carcasses, the product is

subjected to the regular tariff of 5.9eo or Yen51.75 per kilo. In example

2, in which the CIF costs of pork at Yen500 per kilo is below the lower

stabilization price, the product is subject to a differential tariff to

bring the price up to the standard import price of Yen690 per kilo. Thus

the differential tariff is Yen190 per kilo.

Figure 1

Skinned Carcass.
Yen/K ilo

780

CIF=750

6.91

Upp""

tariff=51.75 yen.

Stabil-ization_Pdcu ( USP )

fferential
tariff = 190 yen/Kg.

690

600

CI F= 500

( ExamPJ-e 1)

Source: InformaEion suPPlied

Standard Import Price(SIP)

Lovler
Pri ce

StabiL ization
( r,sp )

(E*am¡rIe 2)

by the Canadian EmbassY in Tokyo, JaPan.
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2. Pork Cuts.

The SIP for cut pork is calculated on an assumed yield of 75eo of car-

cass pork; thus the current applicable SIP is Yen920 (Yen690-0.75). In

example 1 (figure 2), where the CIF value is Yen1000 per kilo and above

the SIP, a duty of 6.9% is irnposed. In example 2 (f.igure 2) where the

CIF value is Yen800 per kilo, a differential tariff (of Yen 120 per

kilo) is imposed to bring the value up to SIP.

Figure 2

Pork Cuts

YEN/K i1 o

6.9f = 69 yen/Kg

CIF=1 ,000-

920 SIP(yen 92o)

Differential
tariff = l20Yen/Kg.

CfF= 800

( Example 1 ) ( Exampl e 2)
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Note: It is apparent that the most desirable price at which pork can be

imported is one at which the combinat.ion of CIF price plus duty

equals the SIP. At this level, the amount of duty will be the lowest

r{ithout incurring a differential tariff charge. Àt current tariff

rates and S.I.P, this value is Yen860.62 (Yen920-'1 .069).

E. To Encourase ImPorts.

Under certain market conditions, the Government may wish to encourage

imports and, to accomodate such action, provision is made for waiver of

duties. When this occurs, a new element known as the proclaimed price is

introduced for major cuts i.e. loin, shoulder, bellies, ham, tenderloin,

trimmings as well as skinned and scalded carcass. This wiIl occur under

two conditions:

a) when CIF value exceeds the proclaimed price( in which case

all duty is waived. )

b) when the CIF value pLus duty exceeds the proclaimed price. Under

these circumstances, the amount in excess of the proclaimed

price is waived.

The following examples (figure 3), illustrate Lhe duties which will

apply under various circumstances when a proclaimed price is in effect.

In these examples, the proclaimed price is assumed to be ven 950/ttg for

loin.

This set of examples pertains to pork cuts, in this inslance loins.

In example 1, the CIF value(Yen1000) exceeds the proclaimed

price(Yen950) for Ìoins and the duty is exempted. In example 2, the CIF

value(Yen900) is below Lhe proclaimed price and a 6.9eo duty(yen 62.1) is
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applied to bring the value up to the proclaimed price; however, the duty

in excess of the proclaimed price(yen12.1') is waived.

In example 3, the CiF value of Yen850 per kilo is below the Standard Im-

port Price and the full 6.9e" tariff is apptied. Example 4 is a situation

in which the CIF value of Yen850/Xito is below the Yen920 kilo SIP. Àp-

plication of the 6.9eo tariff(Yen58.65) is inadequate to bring the value

up to the Standard import price and under these circumstances, a differ-

ential_tariff of Yen70 is applied.

At the time of writing, the Japanese Government announced the reduc-

tion of tarïffs on imported pork. Às of Apriì.1st 1985, the regular duty

which is assessed on pork imports was reduced from 6.9eo to Seo ad valo-

rem, CIF basis. Hence, with the SIP at 920Yen/Kg, the most desirable

price at which pork can be imported while keeping to a minimum the duty

applicable, increases from Yen 860.1 ß20/1.069) to Yen876.2 (920/1.05).

Sources:

The above information has been complied from the following sources:

(1) Correspondence material from the Canadian Ernbassy in Tokyo, Japan.

(2) Hausamann, Àrlhur. "Japan's Pork Imports Head Downward as Domestic

SuppIy Gains" Foreisn Àqriculture, July 1980.
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Àppendix C

CORRELÀTI ON Ì.ÍÀTRI CES
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TÀBLE C.1

Correlation Matrices

Export Price Equation: Correlation Matrix'

TPHOG

rPHoG 1 .00
csrK -0.22
CPRoD -0.75
sPR -0.02
sw -0.10
FÀr,I, 0,12

PHOG

PHoG 1 .00
csrK -0. 1 4

L4FEED _0,32
cYD -0.27
CPRoD -0.81
rPHoG 0.81
D83/84 0.47

PHOG

PHoG 1 .00
JYD -0.35
JPoP -0.43
JPROD -0.50
JSi P -0 ,21
D81/83 0.39
JMRoW -0.03

1 .00
-0.33 1 .00*0.33 -0. 33 '1 .00

SPR STJM FÀtt

CYD CPROD

CSTK

1 .000
0. 005
0.220
0.272

-0. 346

CPROD

1 .00
0.02

-0.09
0.03

The Canadian Pork Export Supp1v Equation

The United States Pork Import Demand Eguation

PHOG

PHoG 1 .00
rPHoG 0.86
usrK -0.1 9

USYD -0.14
usPRoD -0.84
USPB 0,32
usPoP -0.53
Ð75/7 6 0.44
usMRow 0.43

rpHoc usTK usYD usPRoD usPB usPoP Ð75/76 USMROW

1 .00
-0.46 1 .00
-0.09 -0.02 1 .00
-0.64 0.01 0.12 1.00
0.24 0. 14 -0.35 -0. 14 1 .00

-0.53 -0.01 0.71 0.04 -0.58 1.00
0.47 -0.08 -0.10 -0.s4 -0.22 -0.19
o ,42 -0. 1 3 -0.20 -0 .24 0.24 0.39

CSTK

1 .00
-0.40
-0.06

0.03
-0.22

0 .28

JYD

1 .00
0.85
0.83
0.79
0.50
0 .78

t4FEED

1 .00
0.86
0 .41

-0.28
-0.36

'1 .00
0. s0

-0.31
0.37

1 .00
-0.76
0.49

1 .00
-0 "47

D83/84

1 .00

1 .00
0.18 1"00

Japan's Pork Import Demand Eguation:Correlation Matrix

JPROD JSIP Ð81/83 JMRoWJPOP

1 .00
0.91
0.90
0.53
0.75

1 .00
0 .87
0.46
0 .65

1 .00
0.36
0.69

1.00
0.35 1 " 00


