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An integrated Supply and Demand Analysis of Canadian

Rapeseed and Vegetable-Ojl Products

ABSTRACT

In recent years, events abroad and in Canada's agricultural

economy have resulted in the rap'id expansion of all segments of the

Canadian rapeseed industry; in particular in production, exports, processing

and utilization. Because the growth has been so rapid and diverse, many

of those involved have been unable to make the necessary adjustments to

cope with the new environment. Segments of the industry are so tightly
related that an attack on a particular problem wou'ld cause a cha'in reaction

among related issues. It therefore seems inescapable that any study of the

industry must take a broad view.

Rapeseed has grown from an insign'ificant, to the third most

valuable cash crop w'ithin a rejatively short time period. However, this

growth has been fairìy erratic. Assuming that continuous expansion of the

industry or, at least its maintenance as one of Canada's major field crops

is a desirable national objective, it is essential that all aspects of the

industry be understood, why for example does change occur in the industry?

What is the future outlook for the industry? Answering these and related

questions is the main purpose of this study.

by
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Major Adv'isor: Dr. M.H. Yeh
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In view of the nature of the many discrete market outlets

compet'ing for the ava'ilable supp'ly, and the mutual jnfluence and inter-

dependence among the various segments of the industry, an ìnterdependent

system approach was judged to be the most appropriate, especially in the

absence of week'ly or monthly data to test the incremental sensit'ivìty of

the causal relationships.

Initially, a fifteen-equation system was developed in which

the compìete structural relationships were sub-divided into four blocks:

namely, the rapeseed supply block, the rapeseed exports block, the domestic

utilization of rapeseed-oil block, and the consumption of vegetable-o'il

products block. The behavioral equations within each block were est'imated

at the dìsaggregate level. Results were obtained using ordinary least

squares, two-stage least squares, seemingly uncorrelated regression and

three-stage squares approaches in order to enable interested researchers

to trace the causal relationships and to determine the factors leadìng to

the present s'i tuati on .

Later, it was realized that the "created" data, related to

the prices of rapeseed ojl, raised questions about the level of confidence

that could be attached thereto. It was also realized that the aggregate

model possessed a better pred'ictjve capabilìty than the disaggregate model.

Therefore, themodel was condensed into an eight-equation system in which

eight variables; namely acreage, supply, exports, crush'ings, farm prices

of rapeseed, production of rapeseed-o'il, and the prices and levels of

consumpt'ion of vegetable-ojl products were selected as the iointly-determined

variables of the system.

The aggregate mode'l comprised I structural rel at'ions , I jointly-

deterrnined variables and l9 predetermined variables, so that eight reduced-
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form equations cciuld be derived with each endogenous variabìe being

expressed in terms of a'l'l predetermined variabjes. The reduced-form

coefficients were then solved from estimated structural, behavioral

coefficients, and from the inter-re'lationsh'ips established through the

specification of identity, market-clearing, and price-ì inkage equations.

In evaluating the reduced-form equations, performance of the

model was judged to be satisfactory, provided that it was understood that

large estimation errors could occur in circumstances where there was

"irregu'lar" behavior. The pred'ictive capability of the model was also

found reìiab'le, given that accurate forecasts of the exogenous variab'les

were avaílable. Using the reduced-form equations certain simulat'ion

experiments could be undertaken to study the likely impact of po'licy

proposa'ls, or to forecast the behavior of endogenous variables under

varying assumptions with respect to economic conditions and government

programs.

Five sets of forecasts for the I key variables were made for

the period covering 1976 through 1980 under various assumptions as to

prevailing economic conditions. For examp'le, rapeseed acreage in '1980

could vary but would more ìikely be at a level around 4.5 million acres;,

imp'ly'ing that acreage would gradually increase from the depressed 1976

level (about 2 nillion acres), but might not quite break the record

5.3 mìllion acres grou/n in l97l .

F'inaììy, it should be pointed out that though integrative, in

terms of the industry itself, the model was not definitive. The question

of inter-dependence soon makes one realize that the rapeseed industry is

but part of the total agricultural industry, in turn, only a part of the
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Canadian economy which is highly dependent on world markets. Further studies,

particuìarly in input-output analysis could extend understanding of the

internal functioning of the industry and thereby enable more rational

po'l i cy formul ation .
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Just as knowledge of t}le ¡*rencnrenon of lights requires an appre-

ciatior¡ of ælour ard wavelergths, l<r¡ofþ¡Iedge of tàe rapeseed irdustry

requires an appreciation of a whole sub-set of econcrnic phrencnrena tÌ¡at

are everr¡ bit as ccnrprex ard fascinatug as a rai¡bow. Generarry, an

empirical scientific irquiry must be carried out t¡ough such steps as

identifyirg ¡rrobIem, collectirg ard analyzirg data, as çell as ¡nstulatrrg
and testirg hypotheses in order to explore, e><plain ard predict æcurences

in tàe subject matter under ænsideration.l rhe step of pnoblem

identif ication a[pears to be a good place to begin.

Charge in the Canadian rapeseed irdustrlz has been so trEruasive ard

erratic that nany of tåose involved have been unable to cope with the

rapidly drargirg envirorunent. Ihe pnoblems have arisen when thirgs did

not happen as expected. whiLe ærtain factors have been beyond our

dcrnestic æntroI, the najor problem a[ã)ears b have been a lack of q)pre-

ciation of the ærìsequences of ctrarges in cne atpa cn tl¡e otier segments

of the industry. Without an integrated view b bnoaden wrderstandjrg of

the inter-relationshþs at rork, decision-nakers rcu1d likely ær¡tinue to

respond to the wllorg sþnals. As a resu]t, policies could be designed,

ar¡d actions taken, that çould have less tìan the desired effects ard

CHAPTER 1

INIROTI.JCTICI\¡

A. A keview of tÌ¡e Problem

_ lC.G. tÞnpel, PhiLosophy of Natural Science (hglevræd Cliffs,
New Jersey: kentice-Haff an, Ihe Art of
Critical Ihi¡¡l<irg (Boston, Massachusetts : tlcughton ui.fffE-ffiOs).

1



perhaps lead to the decline of the irrdustry.

rhe fact is that o./er a period of ress than a quarter century,

rapeseed has grown frun being an obscure crop to tåe third nost valuable

cash crop in Canada. Althorgh grcwth has fol-lowed an erratic pattern for

a nurrber of ræasons, one of the nore inportant has been that in æme

situations rapeseed has been considered to be little nore than an inferior
substitute for vùeat. !'lheat still dominates agriculture j¡ Canada, and

production of this crop has been particularly sensitive to weather

conditions and uneven food production in the rest of thre iærId. Ra¡æseed

has therefore been subject to ærn¡nrable but inverse fluctuations in

acreage seeded and o¡erall output.

Moreozer, there have been sr4>plementary forces at çork. For

example, in terms of ph1æical- characteristics npeseed is, to a great

extent a substitute for other kinds of oilseeds. AIso, the share enjoyed

by Canadian t?peseed of the international rarket has been relatively

Slnall. Thus, ra¡æseed has faced strong competition in bothr foreign and

donestic rnarkets, with political, economic and other changes abr.oad and at

honre substantially affecting the quantities absorbed. These factors have

exacerbated the basic instability of t}re industry, vfrich has i¡ turn

failed to nake the adjustments rìecessary to cope with the prevailing

conditions.

I'þst of the problems faced are multi-faceted, complex and inter-

connected with other prroblems. A given problem is usually so entwined

with its ov¡n internal cørponents and other e< ternal factors, that an

attack on a particul-ar prroblem is certain to set-off a cl¡ain reaction

anong related issues. rn this regard, the growirrg importance of tìe
rapeseed industry, in both donestic and internationaÌ terms, necessitates



3

a rigorous integrated analysis in order to provide a broader urderstandirg

of the nechanics by r+trich charge in qre area influences charge in otler
areas rÈ¡ich collectively ccrnprise ü¡e irdustry.

Interest in ard attention to tl¡e Canadian rapeseed i¡dustrl¡, as

will be discussed at lergth in tÌ¡e rext chapter, has not been lackirg.
llo*rever, cryirg to the fast-charg irg nature of tàe irdustr¡r ard tÌ¡e fact
tt¡at scnre previous str¡dies here acmpteted under a ø¡dition of Lùnited

data it rrould seem tåat, at the very least, furtl¡er str.¡dies E¡ ænf irm or

revise previous r=search f irdirgs should be urrdert¿ken. These æuld

prwide tùnely lcnowledge' ard hopefully a better understardirg of the

ex istirg ra¡:eseed irdustry.

Whil-e tlere have been a few econcrnic studies withr respect to

ra¡æseed pnoduction a¡d narketirg, rost of tÌ¡e r.esearch has dealt with

only cne or a few of the rapeseed markets; with only cne or a few of the

products derived frcrn ra¡æseed; or with ørly ane cn a few æuntries

involved in the production, trade ard utilization of mpeseed ard its
products. Àn integrated str:dy ønprisirg all segnents of g¡e irdustry has

not as 1et been ønpleted.2 In order to npre fully describe, anallze

ard e<plain tlOxd ard rfry tÌ¡e irdustry has groyrn, a systenatic franrerrork for
etrpirical llÊasurenrent ar¡d analysis of ttre s¡ncif ic reIationshþs betrreen

the variables relevant bo the econcmic phencmena within the irdustqr is

2ttnrc str¡dies have attønpted tt¡e bri-tdi¡g of a mrlti-eguation
ttoaçl with respect to the rapeseed irdustry u¡[ tne æsults åre rptpublished. It¡ese beres w.J. Gaddock, "CanaAian Rapeseed kice p¡rediction
; A.kgli*T.rrr Reportn, Lrnpubrished paper (wiruripegi Þpartnent ofÀgricultural Econcmics, IJniversity or-¡tanitoua, tþli); anã r-H. tt¡m, ,An
Econcmetric Anal)¡sis of the Canadian Rapeseed ard Ïts Join Products - OiL
ïd F"1:'r_Llnpublished paper (ottawa: ncorrcrnics Branch, þricultgreCarada, 1973).



essential. fhis is ¡:articularly crucial since predictions of the o<pected

variables sl¡ould be made with a tìorcugh wrderstanding of t¡ow a ¡nrticular
market functions and how tJre multi-rnarkets interrelate. fhe integrated

n¡ode1 wculd also prænride an analltical basis for predicting the 1ikely

cþnsequences resul-ting from d:anges in gcnrernment policies or socio-

ecrcnomic oonditions. l4ore furdanrentalJ-y, studies in rclation to the

ra¡æseed industry are rreeded if æntinuous e<pansion of tlte industry or,

at least, its naintenance as cne of Canada's nnjor field crcps is

considered a desirable nationaJ- objective. This study is one vtrich

attenpts to shed light on tìe Canadian rapeseed industry by re-tracing its
history, identifying its ærponents and linking them in an integrated

rnodel that describes its unigueness.

Rapeseed Production

Rapeseed was intr"oduced fr.om Euro¡n into Canada during l,Jorl-d War II
when it was used prinarity as an engine l-ubricant by tlre Allied navies.

The oil was refined for edible purposes in Canada for the first tinre in

1956. Thus the history of tlre deveJ-opxnent of tìe Canadian edibl-e oil
ra¡:eseed industry ævers ør1y about 20 years. lùcnetheless rapeseed has

already prcven to be a valuable aLternative crop for vf,¡eat and grain

producers.3

The æmbined effects of the growing diversification of Canadian

agricultur:al enterprises and the e<panding demand for vegetable oils, both

in donrestic and foreign rnarkets, have resulted in a spectacular e<pansion

of Canadian t=rpeseed prrcduction. In tle late I960's, r"orld food

3R.X. bøney et al, Rapeseed, Canada's Cinderel-l-a Crop, (3rìd
ed.), Pubtication 33JWinni tion of
Canada, April 1974)



production had been increasirg rapidly erough tÌ¡at it had created a sense

of security about global food producÈion capabilities. As a matter of

fact' a surplus in wt¡eat ard otler ønrndities had becc¡ne a h¡rden to the

major e<porti¡E æuntries as prices were too lcn¡¡ to prcnride farmers witil

an dequate return, arrd unsold stocks tære creatirg storage pnoblems. fb

ease tÌ¡is hrrden, the tJnited States, Canada ard the European Econqnic

Ccnrnuniþr all decided to ort 4ricult'ral production in ærtain

sectors.4 ln Canada, the lor*er Inventory Fþr ltnprzow (LIFT) program

v¡as introduced. As a result, the area planted to wheat decli¡red frcrn 25

million acres in 1969 to 12.5 rnillion acres in 1970; but rapeseed acreage

increased frqn 2 to 4 mil-liq¡ asres, ard production increased 760 throusard

tonne,s b 1.6 miLlion tonnes durirg the same period.s

Since then, rapeseed has established itself as Canada's tjrird npst

valuable cesh croP' followirg vheat ard barJ-ey; and as the fourtì largest

f ield trop, s.rrpassed qrly by wheat, barley, ard oats in tsrms of

a"r"ug..6

Ihe development of the r:apeseed irdustry in Canada has been widely

noted in tÌ¡e rrcr1d. Ha*ever, kairie farmers have varied the acreage sown

to this crrop because rapeseed prices, ard tl¡us c¡sh incr¡nes, have been

quite t¡nstable; ard as rrell, rapeseed requires that rodifications be nrade

4L.4. Fischer, Canadian Àgriculture and üre l$or1d Food
Prcduction, (!,lrntr¡ealr , 1976)

5t" t-,ne of rapeseed is equivalent b 44.OgZ bushels; see
1:_9. Til*n et.al, Canadian Grains Irdustrv Statistical Handbook 77,
(WÍr¡nÍpeg, !{anitoba: Canada Grains CounciL , 1977 ), p. 2lB

6a deUiled discussion wiLl be given in Chapter 2.



in farmirg practices in order

Scrne hedgirg by producers, as çe1l as by crushers ard ex¡nrters,

through cperationrs in the futures market has been successful hJt farmers

stilt reed protection 4ainst viorent ¡rrice srirgs. S û,ey also r¡eed

protection when sur-plus problenìs occur dr:e b transportation faciLities

beirg iradequate to hardle all tl¡e seed or in situations vÈ¡ere the market

is c¡¡erloaded ard rr¡able to absorb tÌ¡e tot¡l production.g

D¡rirg the past ü¡o decades, all segrents of the irdustry, frcrn the

producers b the erd-users of rapeseed in alf its forms, have learned to

co¡æ with the hþh level of t¡rcertainty in the irdustr¡r. However, as qte

knowledgeable analyst p:t it, "we continue b be pl4r:ed with the sane

problem, tf¡e same uncertaÍnties - Will the producers stay with the crop?

What wil-l the acre4e be? How much can h€ produce?"I0

In order to prc¡¡ide a short-term ouLlæk cr supply, price ard

dernard for najor 4ricultural ccnnpdities witÌ¡ a view to guidirg farmers,

4ri.busiress groups, ard farm policy-rnakers in tÌ¡eir decisions,

þriculÈure Canada has s¡nnsored the Canadian þriculb:ral O.¡tlook

6

to òtain nra:< imurn yields.7

7n.X. Baydock, nFactors Affectirg Resources Management
Decisions: A case str:dy of the !4anitoba Rapeseed kirnary koducer",
Unplbl ished l,laster' s Ïhes is (Winnipeg, l4anitoba : lbtural Resource
Institute, IJniversity of Manitoba, L977)

8n.l,.ttl. Dawsonr "l,tarketirg Canadian Rapeseed", koceedirgs of
th¡e International Rapeseed Conference, (St. Me1e, Q:ebeè, Septernberreiõf,-Þ.6i-

gJoseph 
lrta, "Rapeseed Reaches Temporary tbnrest Limit", Iq.j¡aIeader Post, l4arch 3, L974

10¿.,:. Banf ield, Report of ttre kesident,
of Canada (Seventh Annual Meetirg, I'farci 1974);

Rapeseed Association
p. 3.



Conference annually.Il Preswnably Outlæk reports enable producers to

decide rrùat is the best crcp to grcwr and lpw much to 9þwr in order to

make the highest possible return frun farming. Howwer, a review of

OuLlæk re¡nrts presented durirg the past 10 conferences sh¡or.rs that the

regular intenrìediate and long-term outlæks i.rere of little benefit to

ccnmercial gror+ers, either ú¡en makirg general invest¡nent ptans or vhen

modifying lorg-term plans i¡ t}le light of short-term predictions. D:ring

recent )æars, for ecample, ro forecasts of tÌ¡e sçply or prices of

ra¡:eseed l,rere prcr\/ided. With respect to forecasts of ra¡æseed e<¡nrts and

crushings, little attempt r*as rnade to e<plain whrat gave rise to the

forecast errors in preceeding 1æars or q/en vhat the basis was of the

forecasts presented at ænferences. As a resul-t, tàere has been

considerable dissatisfaction with the analytical æntent of the outlæk

reports. A former Executive Director of the Ra¡æseed Association of

Canada swrned it W t}lis way:

"The outlæk paper, in its final ¡nragraphr on ra¡æseed
concludes that "sdne increase in ra¡neseed acreage wiLl be
necessar1¡ if Canada is to naintain her share of r.rorld
markets" . lhere is rothing wrong with tÌ¡e statement [Þr se,
but what impact is it likely b have on producers? Are
they going b be ¡ærsuaded by these w)rds to plant nore
acres to r?peseed in 1973? WiII they s¡en be convinced
that if they do rot plan an incr.ease in ra¡æseed- qcreage
ttrey should at least hold it at the 1972 1q¡el?"fZ

11C.n. Purnell, 'Forelrr)rrC", Proceedirgs of th¡e 1970 Canadian
Agricultural Outlook Conference (Ottawa: Economics Branch, þriculture
Canada, Oct. 1970), p. i.

I2James }bAnsh, "Oilseeds - Inplications and Alternatives",
Pzoceedings of th¡e 1972 Canadian Agricultural Outlook Conference, (Ottawa:
EconomÍcs Branch, Ägricr:lture Canada, lb,z. 1972) , p. 52.



A fonner Conrnissioner of t}te Canadian Grain Cormission added:

".. .outlook wilJ- reErire a rot npre ansr.rers to "whys".rherers practicatly rÞ answers rrcrd. Just er<ports wittrise here and drcp tÌ¡ere, c.:shings wir.r. droþ here a'drise there. . Why do lou tåink they Aroppea, 
-a'a 

u*,ywill they rise. I distrr¡st seein! ot¡ãi people,s -judgenent with¡out seeing tl¡e obseÃ¡antionê ttey arebasing tÌ¡eir judgercnts cn. l4ost farmers feel that way."r3

Given ttre objective of rpre stable national pr.oduction and also
they reed to develop a¡propriate agricultural policies, researches and

decision-nakers skrould lmow rr're preciseJ-y why rapeseed pr.oduction

fluctuates. The nain task of tlis study is to shred light o¡ tàis r6tter.
Extrprts

Hports of ra¡:eseed from Canada ænmenced in 1956, but initially
was given very little attention as greater enphasis was placed on the

acceptance and utilization of t]:e oil and neal within tìe confines of tìe
donrestic market.14 D.:ring the 1957-64 period, e<¡:orts rrere Lemarkably

stable a'eraging annually around 279 million ¡nunds. Howq¡er, a big

increase æcurred v*ren ra¡æseed e<¡nrts reached nore than 500 mil-lion
pourds in 1965 crcnpared to less tlan 200 million pounds in the previous

year' Since that time' e<ports have been gaining in relative inqnrtance

in tåe indr:stry and tlle volr¡ne of e<¡nrts has o<¡randed steadily, reaching

by 1973, less tåan l0 years later, a high of 2,600 million ¡nunds.l5
rhe dramatic growth in exports æflects the fact that good quality and

13p. Hetland, "oilseeds - rrplications and Ar-ternatives,,,
@e 1971 cm.di"n Agri"uftu."l outloox cqnferencå (ottawa:
Economics g

14,:.¡. Banfield, ,,Itìe Canadian Oilseed Crusher's View,,,Proceedinqs of rnlern?tignal R?peseed conference, (st. Adere, euebec,
a'd Iatin Anerica toassess tle narket potential and q¡al"uate canada's prospects for sharing inthe international oil-seed narkets in the earry 192ó's.-

15e ¿etailed discussion wilL be given in Ctrapter 2.



corpetitive prices have made it possible to ¡ænetrate the çorl_d of

oilseed, fat and oil market ænplex. ìùcnetheLess, problems ¡æculiar to

the i¡dustry have been e<¡æríenced.

The ære of tìe problem reganJing e(ports has been tiat, althrough

the share of the international rnarket attained by C-anadian ra¡:eseed has

been reratively snall, the quantity of seed e<ported has increased so

rapidly that adjust¡ents have been rpcessary. Circmrstances have been

such that canada has been a "price taker" rather than a "price

maker".f6 The reason is that soldceans dominate the çorld oilseed

rnarket, a¡rd also oils fiom tåe tr.opics are becorning nore significant. The

result is tìat while ttre price of ta¡æseed has been influenced nainly by

the prices of soybean oÍ1 and ¡real. It is aLso infl-uenced by tl¡e prices

of parm oil, paJ-m kernal and coconut oi1.r7 rn addition, canada,s

exports have al-so been affected by dre trade policies of tìe najor

rapeseed inporting countries. For e<ample, the Japanese gcnzernnrent

decided to liberalize inports of ra¡æseed at the end of 1971.18 While

this favourred Canadian e.xports, termination of the Japanese quota system

itself is beyond t}le æntrol of Canada.

As rcgards tÌ¡e trans¡nrtation of n¡:eseed, tle Canadian ltteat Board

undertakes to schedule the nu/enent of all grains frcm farms to country

elevators, ând further, to domestic cn¡shers and ocporting porß.fg

l6canada's share of tàe ilorld oilseed narket is less t.lran 2 per
cent' and there is a high degree of interchangeability betvueen products.

17;.w. Drncker, "lrlorld price Behaviour of Edible Oils and
Fats", Canadian Farm Econcrnics, I2zI4-22, ìb. 3, June 1977.

18y. Sakaguchir "Japanese Rapeseed Imports", proceedings (l-970),
cp. cit., p. 5f.

r9e personal conmunication with M.G. I'lartin of the canadian
Wheat Board.



It has been ackr¡owledged tåat the agricultural, conmunity in Vhstern Canada

has to nodify the systern of handling, storing and transporting grains in

order to acconpdate foreign narket opportunities and to neet sal_es

conrnit¡nents.2O Houlever, the prroblems of ,'f ) the restriction of

rapeseed transportation from the area of production to the ¡nrt of

loading, 2) the limited storage E)ace at Vancower, and 3) the

insufficient facilities for cleaning and drying at Vancower" stil-.1- need

to be srercone.2l

A successful e<¡nrt program is facilitated by easy and economical_

rno¡ement of tìe crop. rn view of tàe im¡nrtance, therefore, of

determining tl-re narketing rystem best suited to e<pa.nding Canadian e{ports

of ra¡:eseed, the Minister res¡rcnsible for tj¡e Canadian lrlheat Board

conmissioned tJ:e Ra¡:eseed Marketing Conrnittee to investigate aLternative

systems for narketing rapeseed and ouil-ine the advantâges of each.22

Following the study, an open narketing system with a futures narket was

adopte6.23 lhe c6æn market system is based cn tÌ¡e æncept of price

derived from the free pJ-ay of supply and denrand. rn practice, "free

enterprise" is constrained by go/ernnent regulations and other direct and

indirect public involvenent. Ihe trading nechanism of tjre futures market

permits buyers and sellers to reduce the risk by prwiding a hedging

mechanism against inventory purchases or ærmitments.24 Discussion of

10

20th" Hon. Otto lang, "Rapeseed and Rapeseed products in
Canadars Economy", Processirgs (1970)r @. cit., p. I51

22¡. ¡nnpn:h _* ql.r_Rapeseed I'tarketing - A Description and
EValuation of Afternative S 971)

23the Hon. otto lang, sp: cit.
24¡. ¡h;¡-¡sh et a1., ep. cit., p. 32

2lsakaguchi, sp. cit.



the advantages and disadvantages of aLternative narketing rystems is beyond

thre scrc¡n of this sttdy. However, what is certain is tìat the controzersy

witl respect to the c4æn narket q¡stem versus the conpulsory boanl q¡stem

still pr.evails. Ttre Senate þriculture Corrnittee recently reconrnended that "a

bill tlat ræu1d give npeseed farmers the option of selJ.ing tìeir conmodity

thrror:gh a rarketing agency, be turned dov¡rì by tlre full chranbey."Z5

Overall, Canadian ra¡æseed pr.oduction has greatly increased in

volune and qr:ality has irnprrved. lhere is a bright future for e<pa.nding

exports. Itre question vhich should be asked is - where do we go from

here? lhe answer given by the l,linister res¡nnsible for tìe Canadian Vlheat

Boarl was that:

"It wil-L be necessar:y to acceferate our narket
develo¡rnent effort. A tv¡o-prcngd approach should
be taken. The salesmen will have to o<plore and
exploit al-l cpportunities, without vf¡ich q¡en this
ready market will rpt ¡rnterialize. Technical and
scientific sen¡ice will have to go hand in hand
wit}r tJ.e salesman, in orrCer to ensure the nain-
tenance of high quality and custorner satisfaction."26

As far as this study is æncerned, the infornration needed to be

prcvided is the guantitative neasurement of the responsiveness of e<ports

with respect to dranges in tÌ¡e prices for ra¡æseed and its close suF

stitutes. The desirable national goal has been "assurance that the

ma:<imrrn volr¡ne of Canadian rãpeseed will be sold at tl¡e greatest r€turn to

producers and generation of the nnximun possible income from e<ports".27

11

25the Canadian Prress, "senate Ccnrnittee Sinks BilI on Rapeseed
SaLes", The Ott¿wa Citizen, July L4, 1977, p. 8. Ttrat bill was
introduced in t}le Conmons in January 1977 by the l"linister responsible for
the Canadian l,lheat BoarC.

26the Hon. otto h.g, sp. cit., p. 155

27¡. ucensh et al., ep. cit., p. 30



Although mpeseed prices tend to follow tåe general price level determined

in international oilseed ¡narkets, tìe attractiveness of Canadian ra¡:eseed

from the standpoint of qr.rarity, oil æntent, supply stability and respon-

sible international br:siness dealings should rake it possibl-e to develop

preferential nnrket for Canadian rapeseed vis ã vis its substitutes. Tb

th¡e e<tent that this is real-ized, Canada might be able to set the ra¡reseed

price at a level accorCing to Canadars best interest. In this regarrC,

ttpto-date information cn direct and cr.oss-price elasticities of e<ports

will be essential, ând obviously reed to be reasured.

Dcrnestic Utilization of Rapeseed

L2

Rapeseed cannot be consr¡ned dÍrectly. Oilseed cn:shing plants and

crude edible-oil rrefining conpanies act as indispensabl.e links between

oil-seed prcducers and conswners. Cn:shing plants e<tract the crule oil
ftpm the oilseed, whiile refining conpanies prccess the crude oil into

final prcducts such as marrEarine, shortening and salad and cooking oi1s.

Donestic demand for rapeseed has been increased as a resul-t of deveJ-opnent

of the abcn¡e industries, as well as by consr.:rnption of r:apeseed oil and

meal.

Crushings: The Canadian oilseed crushing irdustry processes Ëpe-

seed, so1òeans and sunflowerseed as i+ell as ncn-edible fla:<seed. Rapeseed

crushings increased ncre than thirty-fold o¡er the last tlro decades,

increasing fr"om about 26 mitlion pounds in 1959 .to about 800 million

pourds in 1976. Canadian crushing capacity at the end of 1976 was

estimated to be 1,950 million pounds of rapeseed and 11860 miLlion pounds

of soybeans annuaLly.2S This capability was calculated cn tÌ¡e basis

2SPeter R. Perkins, An Econcrnic Review of Western Canada's
Rapeseed Pr"ocessirg lrdustn¡, (Ednonton: Departrnent of þriculture,
Cø¡ernrnent of Alberta, l{oz. 1976) , p. 25



t3

of a 300 workingday ]¡ear and about 90 per cent utilization rate. This

irrdicates current capacity is adequate to neet the demand for ra¡æseed

oil.

In recent 1¡ears' tl¡e Canadian International Developnent Agency

(fim) ræ¡æatedly e<ported large quantities of npeseed oil as a gift from

Canada. As t}re þency prrchasers have usuaÌJ-y been nade on short rptice

with insufficient time for processing, ællection and delivery, CIDA is

accustomed to paying very large premir-rns o¡er tàe domestic price in order

to stimulate crushings. This hras resul-ted in "an o/er-e,\panded and

unhealthy situation" i¡ tìe !^iestern rapeseed crushing industry.29

Prior to 1973, ra¡æseed oil was not exported from Canada. However,

huge mpeseed stocks in the 1972-73 cnop 1æar (about t million tonnes) led

to the e<porting of ra¡reseed oil u¡-der bilateral food aid progranìs spon-

sored by the Canadian International Developnent þency q¡er the Lg73-75

period. Viirile this timely æordination between the conrnitment to foreign

food aid prograrìs and domestic demand-supply conditions was a solution for

one probJ-em, it wrfortunateJ-y created another problem of o¡er-expanding

crushing capacity.

Anothrer major prcblem facing the crushing industry is the freight

rate disadvantage attached to shripping Ëpeseed oil and neal. Ra¡æseed,

v¡hich is grcwn and, for the nost ¡nrt, crushed in !^lestern Canada, must

canpete with soldceans which are crushed in Eastern Canada. Ttre

disaô¿antages of freight rates r+eakens t}le competitiveness of ltestern

294 ¡ærsonal
Edible Oils a Dairy
1977).

conmunication with L.R.L.
Division, Canada Packers

Slznrnes, General l"bnager,
Ltd. (Ibronto, Augnst 16,



crushers because n¡æseed ru/es at statutory ntes uùere oil and real do

not.30

In general, oils and neal are priced ql tl¡eir r.elative oil content

and quality. Drring the past five 1æars tìe price of rapeseed oi1 and

meal have been, qt average, about 90 and 70 per c-ent respectively of tÌ¡e

prices of U.S. solzlcean oil and neaI.3l In other v,orrls, rapeseed

products are priced ænpetitively with soybean prroducts in Eastern Canada.

Th¡ese in turn are priced relative to t}re dominant competitor, U.S.

soybeans. The price for tìe Latter is established by t.Ire Chicago Board of

Trade. The price received by rapeseed cn:shers in l,Iestern Canada are

th¡ose Eastern prices Less freight and tìe handling costs of nc¡¿ing the

products frrom Western Canada to Eastern Canada.

On the othrer hand, the price received by ra¡æseed producers in

Western Canada, or tle price paid by donrestic crushers, as v,ell as

elevator ænpanies, is derived from tlte price established at th¡e Winnipeg

comnodity Rchange deducting al-] the costs associated with br:ying,

handling and transporting. rhe price for ra¡:eseed in winnipeg, vihere

rapeseed futures are traded, is always closely aligned with that of

soybeans and its products as reflected in the futures rnarket at

Chicago.32

t4

304 trærsonal- conmunication withr John T. Tllzon, Director of
I'larketing' Canadian International Grains Institute (Winnipeg, August J-5,
1977 ) .

3Ip.R. Perkins. gp. cit., p. 78. However, it should be ncted
tt¡at the varieties of rapeseed, yieJ.ding low errrcic acid oil as well as
1ow glucosinolate and low fibre æntent real, æuld inprove the
conpetitive ¡nsition of rapeseed products.

32A perronal conmunication with A.M. Runcirnan, president,
United Grain Growers Ltd. (Winnipeg, August 17, 1977).



Since both the price of ra¡æseed and tåe price of ra¡:eseed oi1 and

rneal are closely derived frcm the prices of soybean oil and neal on t1re

Chicago Futures market, the l^iestern mpeseed crr:shing industry is limited
by the difference between freight æsts ør nuring raw seed and the

products of that seed. Raw nnteriaLs are transported at subsidized rates r¡nder

a clar¡se of the Railway Act (r.ftrich are cc¡rnpnly knorøn as the statutory
rates), hrt¡ereas prccessed oil and neat products must pay æmpensatory

rates. So long as t}le freight ør products is higher tÌ¡an the freight on

seed, Western crushers have to pay relatively higher prices for seed and

therefore rnake relatively Lower profits on tåeir products. Since prices

for t}re latter are, as ncted abc¡¡e, pre-determined in relation to u.s.
prices, the cost of transporting rapeseed products and the seed, at
products eguívalent, equals t}le anpunt by wtrich the crushings nargin, as

we]l as the price ænpetitive ability, of thre l,bstern crusher is

reduced.33 T?ansportation arrangenents for ra¡:eseed products have

been a ¡ærsistant problem for tl:e crushing industry. lhe ratter is still
being pursued by vbstern crushers towards achieving parity in freight
rates between ra¡æseed products and tìe seeA.34

It might be rpted tlat wl¡ile the disparity in freight rates between

moring primary and prccessed products makes prccessing J.ess profitabJ-e for
Western crushers than uou-l-d other-wise be the case this can be viewed as a
direct subsidy to producer, vù¡ich my be fortunate or t¡-rfortunate,

depending on one's ¡nint of view.

l,lanufacturir¡g: D:ring vfrcrLd ülar rr, ra¡:eseed oil was widely used

as a lubricant by t}re Alried navies. After the war, the rnarket for

t5

34a trprsonal- æfirnunication with K.D. sarsons, ctrief RecutiveOfficer, CSP Foods (Saskatoon, August Ig, Ig77).

33P.n. Perkinsr op. cit., p. gg-92



lubricants began to decline as diesel engines repracd steam. subse-

quently, e<perimental vork m edible use for the oil was r¡-rdertaken. tbw-

ever, in 1956, a ban on t-le use of ra¡:eseed oil in edible products was

inposed because of the g:estion of nutritional vaLue. Follor¡¡ing a

con'prehensive investigation in 1957, tt¡e De¡nrtnrent of ìlational- Health and

welfare announced it had ro objective to the we of ra¡:eseed oil, in

npderate a¡rpunts, in foods.35 This announcenent opened the door to

edible use.

The quaLity of Canadian ra¡:eseed has shown steady imprrorement

through the develo¡ment of low erucic acid varieties. rn addition,

improvenrents in crushing and nnnufacturing technigues, achieved by the

c-ooperation of scientists in go,zernment laboratories, r¡riversities and

industries, have gradually eliminated the u-rfavourabl-e nutritional- as¡:ects

so an e<pansion of edible uses has continued. The climate in the area of

pnoduction in ncst )zears is favourable to the production of sound n¡ature

rapeseed which is the nrajor factor in tìe successful pr.oduction of a high

quality edible rapeseed oi1.36 The fravour and fl-avour stability of

prcperly processed, protected and stabilized rapeseed oil is cornpletely

satisfactory for an oil r-¡sed in today's food industry.37

Nearly all rapeseed oil is r:sed for edible pur?oses and consr"med in

the form of one of the vegetabJ-e oi1 products. Salad oiLs are made only

fronn vegetable oils, but mangarine and shortenirrg are nade from vegetable

t6

35e.o. Ivblêod (ed.), The Historl1 of Rapeseed in western canada,
(Regina, Sask. : Saskatchewan

36e.M. cr:aig, "congrarative (traracteristics of Rapeseed oiJ-s,',
Proceedinqs (1970), op. cit., p. J.69.

"Þ9*t Ohlson, "Rapeseed Oil in lrlargarine and Other products,,,
Ibid, p. 185.



oilsr as nel1 as, anirnal fats and narine oils. Tlrere has been a tendency

to substitute vegetable oil-s for fats and oils for health reasons. In

addition' consuners prefer vegetable oils to animal fats because vegetable

oils have had a ænpetitive price advantage o¡er aninaL fats and oils.38

Anxrng t}le crude vegetable oils, npeseed and soylcean are tlle

dqninant oils with palm oil becoming increasingly inportant. Dornest'c

utilization of rapeseed oil peaked in 1973 when it accounted for 41 per

cent of the total vegetable oil r:sage, but declined to 33 per cent in the

following tvùo ]¡ears. the proportion of rapeseed oil used as a ¡ærcentage

of all ingredients in vegetable oil products has varied frorn year to 1æar

antcng different t1pes. Þta for expJ.aining these variations has been

inadeguate. In addition, technical as r.rell as economic information on

utilization of ra¡:eseed oil versus other oils is confidential- and not

reLeased by tJ:e nanufacturing industry.39

It has been believed that "prcspects for continured e<pansion of

edible use appear certain, prc¡/iding the new low acid oiLs renr¡¡e any

question of t¡rfavourable nutritional- factors."40 It has aLso been

expected that the ¡raradoxial situation of e<porting thre dreaper ra¡æseed and

inporting th¡e nore ex¡ænsive vegetable oils will be al-tered in the

L7

38ftis tendency has æcurred in tle United States, too. See
S.A. Gazelle and P.D. Velde, "Margarine Consr-unption and Prices", Fats and
Oils Situation, (Washington, D.C., Economic Research Sen¡ice, U.S.
Departrnent of þricultur"e, June, L974.

39a p.rsonal- conmunication witl J.N. RossaIJ-, l,lanager, the
Procter & Gamble Conpany of Canada (Tìor.onto, August 24, L977).

40e.o. lbl€od (ed.) sp. cit., p. 15



coming years.4l Hovrever, tÌ¡ese assr:unptions can only be ænfirned or

rejected after a ttÞre ænprehensive quantitative analysis. This task

remains to be done.

Consr¡nption: Rapeseed oil and neal ar.e jointly produced from

crr:shing r:apeseed. Since npeseed has a high oi1 æntent, tìe val-ue of

rapeseed oil conprises about 70 per ænt of tÌ¡e total value of rapeseed

products wLrile rapeseed neal accounts for the renaining 30 per cent.

TLre pr"ofitability of rapeseed crushings depends J-argely on r?peseed oil
pricir¡g.42 However, it is certain that t}re er¡nnsion of rapeseed

cn:shing has been a result of an increase in the consunption of both oil
and meal.

Rapeseed neal is a rel-ative r¡ewqcmer in feed formulations. In

Canada, the livestock and poultry industrlz depends for its protein and

energy largely on the cereal- grains: vùreat, barley ard oats. D:ring the

last tr.ro decades, rapeseed real has been used in srpplenrenting the

cereals. In r=cent )Ëars, however, ra[æseed neal has r"eceiving a great

deal of attention.43 According to Statistics Canada data, ozer the

past b/venty 1æars the Canadian livestock and poultry irdustry has e<panded

by 35 per cent in terms of nr¡nbers of livestock ard poultr? qì farms vhite

the production of feed grains and hay has rennined relatively constant.

1B

41P.R. Perkins, op. cit., p. 59.
In the fiÞst recent years, Canada e<ported about tvJrthinls of its

rapeseed production and, at the same time, imported other crude vegetabJ.e
oils (including donrestic crrrshings of soldceans vtrich are srpplied by
foreign sources) accounting for about 60 per cent of donrestic util-ization
of vegetable oils.

421.w. D.:ncker, sp. cit., p. f4.

43¡.m. Betl et al. "Panel Discl.lssion on Ra¡æseed Meal Utiliza-
tion", Proceedirrgs TI970) cp. cit., p. 339.



fhe history of the donrestic use of npeseed neal is brief . Unti]

the early 1950's the Associate Con¡nittee in Aninnl Nutrition stated that

".. .we have felt it is r¡rwise to r¡econrnend tìe use of rapeseed oil cake

meal in feed rations" because it æntained glucosinolates that caused

enlargenrent of the thyrcid in various e<¡ærimental animaLs as r.rell as some

feed and ¡ærformance problsns.44 q¿ing to the impro,zenrent in nut-

ritive Eralities, the Conrnittee rrpdified its feeding reconrnendation in the

middle 1950's so that "it is n¡t advisable to incor¡nrate npre than Ì0 per

cent r:a¡:eseed neal into t.t-le totâl- ntions of livestock or poultry".45

this reconmendation was rpt changed r¡rtil t-tre Late 1960's.

Revolutionary deveJ.opnents have æcurred in the quality of rapeseed

oil and real because of the research effort er<¡ænded in breeding, a¡d in
inprovement of processing retlods. The glucosinol-ate level and fibre

content of Canadian rapeseed have been significantly reduced vñile the

protein oontent of the neal has increased. "Tbwer" rapeseed neal is rrow

conqnrab]-e to or er¿en better than soybean neal_ . canada, as rarelJ_ as

foreign oountriesr trnrticularly Japan, has increased the use of rapeseed

meal in al-I livestock and poultry r:ations.46 The acceptance of

ra¡:eseed real in terms of nutritive quality is certain.4T But little
has been done in the way of economics analysis with res¡æct to using

rapeseed as feed stuff.

t9

44a.o. Irbleod (ed.)r op. cit., p. 16

45r¡i¿

46a nooftet pr.:bJ- ished

47r.r. sharby et al.,
Meal Fractions, Publication
Association of Canada, Feb.,

by the CSP Foods Ltd. in 1977.

-_¡eeggr^ 
ch.gn Rapeseed Seed, Dil, I'teal and

No. 40, (Winnipeg or Vancower: napeseed
L976).



The demand for rapeseed oils is affected rot only by the volwne

of ra¡nseed oils used in the pr.oduction of vegetabLe oil products, but

also by the consurption of tÌ¡ese pr-oducts includirg rnargarine, shorten-

ing and salad oi1s. Ihe increase in tÌ¡e total ænsr.unption of vegetable

oiJ- products in Canada in the last tr.o decades has partially induced tl¡e

grovrth of tìe canadian ra¡æseed industry. rn order to reach an u-rder-

standing of t.he develo¡ment of the Canadian fats and oils narket and its
inpact on the rapeseed industry, a traditional- demand analysis for
vegetable oil products is reguired. Determination of price elasti-
cities, incorne elasticities of demand for these products and the su.b-

stitution elasticities of vegetable oils for animal fats, as r+el-l as the

identification of factors affecting consumption, are essential in
projecting the demand for vegetable oil products. This will enable tìe
donrestic dernand for ra¡æseed oil and n¡æseed to be derived. XnowfeAge

of the consrrnption of vegetabJ-e oil products is useful- vf,ren o<pLainirç

why t}Ie rapeseed industry has expanded in the past and lrùen predicting

the future growth of the indr-rstry.

l{hile t}re nnjor probJ-ems associations with each segment of t11e

ra¡nseed industry have been reviewed abq¡e, qìly those areas wL¡ich can

be quantitatively anal1æed, based on presently available data, wirl be

followed-up in this str:dy. fhe hope is that other researchers might be

able to address these problems when data becornes a¡ailable, and also

Û¡ink of ingenious ways to incorporate the gualitative, ncn-measurabLe

factors in future strdies.

20



Obiectives of ttre Strdy

2t

B. Objectives arrd Scrcpe of the Study

discussion is to bring together ttre various eleirents tìat ccnprise the

ra¡æseed industry and develop a nodel to e<plain and enable prediction of

changes on an integrated hasis for the benefit of decision-r¡akers. An

atterçt will be nade, thror-rgh descriptive anallæis, b identify the

problems need to be resol-ved so that ra¡æseed will continue to be Canada's

major crops; and as a æsult of quantitative anatysis to project like1y

scenarios for the Canadian tapeseed irdustry ulder various gcnrernnrent

pol-icies and ecorromic conditions. Specifically, this study has the

fo1lor*ing objectives :

1. Tìo teview the cperation of the rapeseed industry in Canada,

with the aid of a nunber of related studies, especially those with res¡æct

to th¡e npid e<pansion of production, trade, donrestic utilization, ard

consunption of vegetable-oil products. This is ained at acguiring a

better understanding of tl¡e reasons r,ñy tJre irdustry erolved thre way thrat

it has.

2. Tro neasure the sr:pply response with respect to dranges in t}re

prices of rapeseed and cong:eting field crops in Canada as well as to

changes in gorerrurent ¡n1icies.

3. To detect some of r¡eJor faetors affecting the degree of pene-

trat.Íon of Canadian rapeseed into oilseed markets. Thts aspect wíll focus

on the measurernent of dfrect and cross prf-ce elasÈiclÈfes of demand for

Canadfan rapeseed fn Japan, the European Econonic Community and ttother

natlonsr', as well as in the total exporÈ market.

Ihe main zur¡Ðse of tl¡is strdy, as irdicated in tÌ¡e abcn¡e



4. To meaaure consumersr responsiveness, fn terms of theLr consrrmption

of margarfne, shortening, and salad ofls, as well" as total vegetable-oil products,

to changes 1n the prfces of related comodfties and personal disposable fncome.

5. To develop an econometric rnodel to deternine the conditfonal equiLi-
brirn supply and demand for rapeseed and for vegetable-ofl products and to inte-
grate these sub-markeÈs lnto a whole by means of Ídentity, market-clearing, and

prJ-ce-llnkage equations .

6. To fnterpret the eupirfcaL results; to simulate alternative situ-
ations rnaking various assumptions with respect to polfcies and changes in econ-

omlcs conditions; and to outline the tnplfcattons of results for polÍcy makers.

7 - To assess and evaluate statístícal data and teehníques related to

this study.

Scope of the Studv

22

As prevfously outlfned, Èhis study will investigate problens related

to suppl-y and demand of rapeseed ín Canada. In general, the supply of rapeseed

fs deternined by the ínventory of rapeseed at the beginnlng of a period under

consideraÈion and domestic productíon. The l-atÈer, 1n turn, refleets the

acreage seeded to raPeseed and the yield obtained per acre. Variations Ín rape-

seed acreage are mafnl-y the result of economíc variabl-es whÍle rapeseed yield

is rnainly affected by seed variety, farming practices and the weather. The

sÍze of the fnventory is affected by nany factors. Economic factors alone

provide l-ittle explanation for the variaÈions fn ir¡ventory. Thís study hrill
fdentify and quantiËatively measure the conplex elements contributing to vari-
aËions in rapeseed aereage but the analyses of yield and inventory variations

¡¡"111 not be lncluded in thls study, although it must be acknowledged that

varfaÈions fn yleld and invenÈory do take place and that these aspects cannot

be totally lgnored.



Dernand for Canadian ra¡nseed is derived frorn e<ports and donrestic

utilization. As tÌ¡e international ra¡:eseed narkets can be distinctJ-y

divided into three sub-rnarkets, namely Japan, the Euro¡æan Economic

Cornnunity, and "other nations", the dernand characteristics for Canadian

rapeseed in each rnarket, as well- as at the aggregate level, will be

investigated.

bnestic crushirrgs are determined by donestic utilization of oil
arrd real. Since the value of real is relatively less than that of the

oil, tlle volr.rne of tìe crush is nainly derived frorn the dernand for

rapeseed oil. Therefore, the demand analysis for ra¡:eseed neal and tìe

sttdy of tìe connection between the develotrment of t}te rapeseed industry

and tlre livestpck and poultry indr:stry will r¡ct be pursued, al.thotgh it is

realized tJrat they are cornplement areas for research. In this study a

guantitative analysis of the utilization of rapeseed oil in tàe production

of nangarine, shortening and salad oils and the consr-unption of these

products will be urdertaken.

On¡ir¡g to techr¡ological constraints, institutional rigidities and

persistence of habits, rapeseed sr"rpply or response or changes in

purchasirç behaviour do rpt æcur instantaneor:sly withr npdifications in

socio-economic environment.43 In general, praducers or consumers

cannot i¡rmediately adjust tåe guantities of ra¡æseed surpplied or demanded

to a given disturlcance in prevailing rnarket oor¡ditions. The rælJ--known

Koyck-Nerlore Qpe of distributed lag nodel apprcach can be used to detect

the e< istence of the lagged ef fect ør strpply or dennr¡d, and to ¡neasure the

lengtLr of tine r:eguired to æach a ful-l adjustment. This str¡dy wilJ- test

23

4Bl.¡"t. Koyck, Distributed Lags and Invest¡nent Analysis,
(Àmsterdam, the NeÈhrerlands: ltcrthr-Holland Publishirq Co. ), 1954



the hypottresis of ttre o<istence of a ær¡ditioned behaviour by producers

withr respect to rapeseed production, and by ænsurners witì r=spect to

consunption of vegetable oil prrcducts. If tlre hlpottreses relaÈing to the

lagged effects are confinned, the sl¡ort-rurr and lorg-ru-r elasticities of

suptply and denrand with respect to price and othrer variables will be

further neasured.

With respect to tlre analytical period, 1960 will be chosen as the

beginning of the analytical period because rapeseed oil was not e<tracted

for edible purposes urtil tlle late 1950's, and arso, because some

information reErired in this strdy for the period prior to 1960 is rxrt

available. The data for 1976 is rot 1æt available. Therefore, the period

of 1960 tD 1974 inclusive will be selected for formul-ating npdels vÈrite

the data for 1975 will be used for ozalr:atirç the forecastirg validity of

tl¡e rpdels. Furthernore, t}re ¡ntential denand and suppry situation

surrounding the industry will be simul-ated Lp to 1980 under al-terntive

assurnptions with regard to gozernment policy and economic conditions i¡
Canada, as r+e1l as in countries importing Canadian rapeseed. TTre key

variables withrin the industry, i.e. the specified endogenous variables of

tf¡e rpdel, inclr:de acreage, sr4ply, e(trÞrts, crrrshings, farm prices of

ra¡:eseed, the production of rapeseed oil as rrell as the prices and tÌ¡e

level of ænsunption of vegetable oil prrcducts.

24

Briefly' the study is organized as follows: Chapter 1 contains an

outline of tlre basic problems facirg tåe Canadian rapeseed irdr¡stry and a

statement of tìe objectives a¡rd scope of the study; Ctrapter 2 details tìe

C. Organization of the Str:dy



otrEration of the industry as ræ11 as reviews previous strrlies r.elated to

the irdustry; Ctrapter 3 prwides tàe econon¡ic ard statistical framerærk

urderlying the sttdy; (trapter 4 explains tåe construction of the

econometric rpdel and al-so states the rethod of estimation that is used;

Chapter 5 esti¡nates ¡Þrameters, interprets resul-ts, presents simutation

ex¡æriments and suggest policy implications; the final Chapter sr¡nnarizes

conclusions, identifies limitations of the current study, and srrygests

areas for further study.

25



In the span of about th¡ree decades rapeseed has ¡rrogr.essed frcrn

beirg virtr:ally tmknoi'¡n to the st¿tu.s of Canadars fourtì npst e<tensively-

sc*rn cr"op.l In tÌ¡is ctrapter, witl¡ tÌ¡e aid of a nunber of related

studies, the advice offered by rapeseed industry e<ecutives a¡rd tl¡at of

gorernment, university ard foreign erù>assy e<¡:erts, a review of tle
pr€gress of the industry in Canada, especially witì r€spect to tìe rapid

e<pansion of production, trade and dcrnestic utilization will be

urdertaken. It is ained at identifyirq the problems, ard thus thre areas

to be irvestigated i¡ this strdy in order to obtain a better u-rderstandirq

as to wtry the ildustry s¡ol-ved the way that it has ¡

GTAIÌIER 2

A RE\TTE}¡ OF' ÎTTE CA}¡ADIA}¡ RAPESEED IND{JSTRT

An c¡¡en¡iew of an industry can be nnde by investigatirç tåe supply

and disposition of its prcducts. lhe surpply of Canadian tãpeseed durirg a

ctop )aear (August lst to July 31st) is determined by dcrnestic production

ard tìe stocks at the beginninq of the crop ]Ear. ltre supply is largely

disposed of throurgh e<¡nrters and Canadian cn-r.shirg plants. An inventory

is carried s¿er into tìe next year. Part of the supply is absorbed as

seed.

A. Supply and Disposition of Rapeseed in Canada

Þtailed inforrnation regardirg the supply ard disposition of

rapeseed in Canada has been ar¡ailable since tÌ¡e 1965-66 crop !ear. As

e11a"
U.S. ;
d. )'
1974).

ltt is ccrmìon to hear
crop, much as so1òeans
see R.K. bmey et a1.,
( Winnipeg or Vanccwer:

ra¡æseed referred to as Canadar s "cir¡der-
are referred to as the \niracle" crcp in tle
Rapeseed, Canada's "Cirderella" Crop (3rd
Rapeseed Association of Canada, þril
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Table 2.I sho+¡sr dcrnestic production ar¡eraged 48.4 million bushels during

the past 11 crop )Ears (1965/66 - I975n6), with carr)u/ers (includirrg

stocks on farm ard in ørmercial position) averaging 12.2 milLion busheLs.

Of tÌ¡e ¿verage supply of r:a¡æseed, 28.6 million bushels (47 per cent) were

Q(ported, 9.6 million busheLs (16 per cent) vrere crushed dcnrestically,

15.9 million bushels (26 per cent) were stored at tl¡e end of the crcp

year' and tle reuaining 6.5 million bushels (11 [Er cent) used as seed ard

anùnal feed, or else rtere lost in hardting. These data reveaL tÌ¡at

e{ports ard dornestic crr:shing have been tåe najor factors affectirg t}re

develo¡ment of the Canadian mpeseed industry. Ihêr.efore tÌ¡ese aspects

will be of prime importance in tlte subseguent sections vt¡ich rer¡iew the

o¡nration of tìe irdustry.

27

Rapeseed prodrction is a function of tìe acreage tnder cul-tivation

and tl¡e yield per acre. The latter l¡as renained relatively stabLe durirrg

the ¡nst trc decades, so tLrat variation in ra¡æseed production has been

due almost e<clusively to variation i¡ the acreage uder cu.Ltivation.

B. Rapeseed Pr.oduction in Canada

Rapeseed Acreage

In 1956, only 352 thousand acres rrere ds¡oted to m¡æseed

production. In 1965, about ten }¡ears later, follcx*irg sustained e<¡nnsion

of e<trÞrts and dcrnestíc crrrshirgs, ra¡nseed acreage had incr.eased b
aPpror(inntely 1.4 million acres. Predcnrinately dure to tÌ¡e r*reat stocks

crisis in tåe late 1960's, rapeseed acreage e(parded frcn¡ 1 b 4 million
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Acreages, Production and Values of Rapeseed in Canada

Crop years L956/57 to t974/75

Crop
Year

29

Table 2.2

Acreage
Seeded

L9s6/s7
L9s7 /58
L958/s9
195e / 60
1960 / 6r
L96t/ 62
1962/ 63
1963/ 64
1964/ 6s
L965/ 66
t966/ 67
l-967 / 68
re68/ 69
Le 69/7 0
r97 0/7r
r97 L/ 72
r972/73
L973/74
L974/75
r97s/76

thcusa¡d
acres

Yield

352
618
626
214
763
710
37I
478
79r

1,435
I,525
1,620
1,052
2r012
4r050
5,306
3t270
3, 150
3,160
4¡020

u/acjre

17.0
t4.0
t2.4
l-6.7
14.6
15.8
15.8
17. 5
t6.7
15. 9
16.9
15.2
18. 4
16. 6
17. I
17 .9
17 .s
16. 9
t6.2
17.9

Production

tLrousand

5,996
8, 661
7,ø62
3,560

11, 12 0
Il ,220
5,860
8,360

13,230
22 ,800
25,800
24 ,7 00
19,400
33,400
72 t200
95, ooo
57, 300
53, 200
51, 300
72,I00

Farm
Price

dollars
-.-î-per Þus.

t.7 5
1.60
I.25
2.00
1.6s
1.80
2 .05
2 .50
2.54
2.33
2 .47
I.92
1.83
2.29
2.33
2.t6
3.16
5.72
7 .06

Source: Statistics Canada,
Agricqltural Statistics, Cat. No.

Total
Value

thousa¡rd
dollars

L0,494
13, 858

9 t703
7,120

1g, 348
20,]-96
12,0l-3
20,900
33, 604
53,r24
63 ,7 60
47,506
35,472
76,494

t68,]-79
205,530
181, 086
304 ,304
362,L79

Quarterly Bulletin of
21-003, Quarterly.
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acres during tÌ¡e 1968-1970 period and to a rec.ord 5.3 million acres in

1971. As a result, r:a¡:eseed t¡as rpw firrnly established itself as Canada's

fourth largest fietd crþp, surpassed mty by wheat, barrey and oats in

terms of acr.eage (lable 2.3). As a matter of fact, durirg the 1970-1975

period, the everage ra¡æseed acreage r,as eguivalent to about one-fifth of

the ntreat acreage. It has tÌ¡us been s¡ident for scnre tine tàat rapeseed

has emerged as a viable aLternative b rtt¡eat ard æarse grains on tìe

Prairies.

lhe increase in rapeseed acreage, or the shift in curtivation

patterns towards ra¡æseed prcduction, reflects the fact that the financial

returns frcrn tapeseed are sufficient to render it ønpetitive with other

crops for Lard. rn generaJ-, farmers are wilLirg to gro{¡/ a cr.op only if
the revenue obtained fr.crn prcducirg that crop is egual to, or higher than

its o¡portunity æst.2 the 1964-73 average vaLue trEr acre of rapeseed

was $45.9 which was higher than that for vt¡eat ($44.8), barley ($40.0) and

oats ($36.9) (see Table 2.4). Unfortr:nately, information on crop

production æsts has rpt been ar¡ailable, so that a æmparison of the

average [Er-acre r¡et farm return for tìe rnajor field crops has rpt been

possible. Howsrer, in view of tlre fact that ttre prices of tìe various

inputs in a ¡nrticular region are usually tle same for all crops, tÌ¡e u-rÍt

production æsts will differ cnly if rates of input utilization are

different. Ihe variation in t¡rit ¡xoduction costs afiìorg crops is thought

to be relatively lower tÌ¡an ttre variability in yield and in price.

Accordingry, it seems reasonable b conclude tt¡at m¡æseed has been a

2the opporÈunity cost is
revenue vñich æuld be obtained

defined as the highest potential
frcrn gm*irg alternative cro¡æ.



Table 2.3

Acreages of lÍajor Field
Crop Years 1965/ 66

Crop Year

million acres

3L

l.e65 /66
1966/67
Ie67 / 68

1968/ 69

196e/70
r970/7r
t97L/72
r972/7 3

r973/74
L974/7s
re75/76

Wheat

Crops in Canada
to L974/75

28.3
29.7
30.1
29 .4
25.0
12.54
19.4
2r.3
23.7
22.I
23.4

Barley

6.1
7.5
8.1
8.8
9.4
oo

14.0
L2.5
12 ,0
11. I
11. 0

Oats

. Th. program of Lower Inventory
introduced as an emergency measure to
surplus problem in crop year Ig70/71.

8.4
7.9
7.4
7.6
7.3
6.9
6.8
6.1
6.7
6.1
6.0

Source: see Table 2.2

Rapeseed

I.4
1.5
1.6
1.1
2.0
4.r
5.3
3.3
3.2
3.2
4.0

For Tomorro\47 (LIFT) was
alleviate the wheat



Gross Returns per Acre for Major Field Crops in Canada

Crop Years 1964/65 to 1973/74

Crop Year
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Table 2.4

1964/65

1965/66

1966 / 67

1967 /68
1968/ 6s

196e /70
1970 /71

1971/72

1972/7 3

1e73/74

Average

Wheat

32.2

38. 5

49. I

3?.1

29.6

34.2

38. 3

36.9

46.5

I 10.9

44.8

Barl ey

dollars per acre

30.7

36.7

42.4

26.6

29.8

26.6

3l .0

29.7

5l .8

98. 3

40.4

0a ts

Source: Computer from data pub'l.ished jn Statistics
canada, Quarterjy Bulletin of Agricultural statistics, cat. No. zl-003,
Quarter'ly.

30.0

34.9

35.0

29.5

28.8

28.7

30. B

30.3

43.8

77 .1

36. 9

Rapeseed

45.8

37. 8

41 .7

29.2

33.7

38. 0

4t .5

38.7
trr I

96.7

45. I



profitâble crop in Canada.3

Ihe answer to tÌ¡e question, "hrtrat la¡rd resources are ar¡ailable for

the prodrction of ra¡Þseed", de¡nnds on how r¡elt tÌ¡e crop æmIntes with

aLternative srops in econcmic terms, r'ather tl¡an on physical ænstraints.

C.ensus retrÐrts of Statistics Canada ir¡dicate tl¡at tl¡ere t¡as been an

c¡¡eraIl increase in the area of farmed frcrn 117 million acres in 1921 b
158 million acres in 197L. In the Prairie prorinces, tl¡e totâl area of

class 1 C.L.I. (Canada Land Inventory) considered suitable, in terms of

climate, soil and lar¡dscape properties, for tìe production of rapeseed is

estimated to be about 50 million acres.4 This reans, asswnirq a fiour-

year crop rotation to protect 4ainst pests and diseases, that 12.5

million acres of oilseeds æuld be gr.own annually cn a sustãined basis.

Furtl¡ernror.e, allowing l million acres for the e<¡ransion of sunfLcn¿er and

mu.stard ard ¡nssibly 3 million acres for fla:<, there i.puld still renain

8.5 million acres annually for rapeseed. Ihis potential area is

considered gr.eater than recent t?peseed acreage, irdicatirg thaÈ decisions

33

3tn t'lanitoba, q/er tìe 1964-74 period, ra¡æseed yielded a
significantly higher net return (i.e. grcss return less æsts of seed and
fertilizer) than npst of the otl¡er craps; see V'i.J. CÏaddock, "Econcrnics of
Oilseed hor-dction", J.T. Harapiak (ed. ), Oilseeds and PuLse Crops in
Western Canada (Ca1gary, Alberta: Western .,
L975), p. 679-94. Another stiriy, based on a suÃ/ey of 125 farms in the
Prairie pmrinces Ln 1972, ooncltded tlat ra¡æseed was and will- continr:e
to be a viable alternative to cereal prodrrction in t}re parkbelt ard the
Dark Brown soil zonei see J.l'l. Johnson, Rapeseed Production and lrfarketing,
( Regina, Sask.: Ecorrcrnics Branch, Àgriculturre Canada, 1973 ).

4,f .e. Shrields and W.S. Ferguson, "Land Resources, koduction
Possibilities and Limitat^ions for Crop Production in the Prairie
Pru¡inces", J.T. thrapick, (ed), pp. cit..



at tÌ¡e ti¡ne of seedùg are governed to a high degree by econcmic factors

other tÌ¡an lar¡d ar¡ailabiLity.S

O'¿erall, there has been an r-pr*ard trerd jn the ærurunt of rapeseed

asreage. l¡*rever, t}le æreage sown has varied widely o¡er time. For

exanple, tÌ¡e acre4e sown decreasd ry hrethirds, frç¡in 626,000 asres in

1958 to 2131500 asres in 1959, ard tl¡en increased npre tlan 3 times b
7631000 acres in 1960. Again, betr+een 1968 ard r97r, the acreage seeded

increased five-fold, frcrn I to 5.3 mil-lion acres, then c¡¡er the r¡ext four

years stabalized at a level. around 3.3. mil-lion acres (Table 2.2).

Fluctr.rations between any two successive years have been remarkable,

averagirg about 50 per cent cn¡er the past 20 years. Thus, tle question

that sh¡ould be asked is - "r¡trat factors cause fluctuations in rapeseed

acreage?" Rec-ently, b*o studies e<prorirg this question have been

ccmpleted. b

uhm formulated statistical n¡¡deLs with res¡nct to rapeseed acreage

for each Prairie prcnrince, as well as for the Region as a wh¡ore.7 H"

assumed tàat variations in rapeseed asreage rrere affected by the prices of

wheat ard rapeseed, e<¡nrts of rapeseed, yields of ra¡:eseed, stocks of

34

5C.n. Philtþs, "Canadian Oilseed Situation ard p:rospects,,, in
International Association of , (London,

6t.H. tjhmr-A Supplv Response l,i¡del of Canadian Rapseeed and
Scn/ceans ìüc. 75/15 , Ig75) ,
and J.G. lþy ard W.H. Fürtan, The Socio-Econcrnic Costs and Returns frcrn
Rapeseed Breedirq in Canada, fÞ
Sask:_ -Epartment of þricuttural Econcrnics, tkriversity of Saskatchewan,
l{ay, 1977 ) .

TtIr*, cp. cit..



viheat' related gs/err¡Ilìent programs ard the size of the pnerious1y tilled
acreage. ¿part fmn tìe st¿tistical estimates themselves, the nost

significant æntribution of tt¡e str:dy was tìe actual intr.odrrction of a

guantitative nethrods r,ù¡en analyzirg the rapeseed suppJ.y sitution in

Canada. lbtãrer, in order to re-test the ¡nstulated hlpotìeses ard re-

esti¡nate the ¡urameters, it r,puld be desirabLe to incluJe tÌ¡e npst æcent

!¡ears in tÌ¡e anaJ-ytical period, because, althor:gh a recorrl of 5.3 miÌlion

acres was cultivated in I97I, ra¡æseed acreage dr.opped to a level- of 3.3

million acres durirç tÌ¡e subseguent 3 years. üvioursly r:sing the peak

period as the last obsewation period rtoul-d proride an qg,vanJ bias to the

estimates of parameters, ¡nrticularly vhen, as in tÌ¡is case, t}re

anaì-ltical period is relativeLy short.S

ìlagy ard Furtan cordrcted a æst-benefit analysis in relation to

research that improred rapeseed yield and oil qr:ality, ard the

distribution between @nsumers and rapeseed p:oducers of tl¡e net social

benefit of sonre $86 miltion that arcse durirg tl¡e 1961-75 perioA.9 In

the process of nreasurirg tÌ¡e consuner's and prodrrcerrs surpluses, demand

ard sutpply cuwes for ra¡æseed ttere estimated. that strdy pstulated that

ra¡æseed pnoduction qr the Prairies ms determined by the prices of ratrÞ-

seed ard flat<seed, rrñeat stocks and a trend variable accoL¡ntirg for

aô¡ances in technology, managsnent practices ar¡d breeding.

35

9¡¡ugy ard Furtan, ep. cit., A similar anal¡rsis of the relative
social costs and benefits of varietal breeding and research activities û:
fuprure the quality arrd incr"ease the rnarkets for rapeseed ard its products
was cordtrcted by W. Þrccn¡ich, Rapeseed Potential in Western Canada - an
EValr:ation of a Research anA

icuLture Canada, 1973 ).

8In Ulrm's study, the 1958-72 dara rrere analyzd.



Enpirical investigations of supply elasticities for individr:al

ctlcps have generally involved estimating tàe res¡nnsiveness of acreage to

changing relative ¡rrices as an aFpro(imation of ttre pnice elasticity of

s'æply. Ihe ecorrornic literature is rel-atively silent on attempts to

measure tl¡e price elasticity of surpply (production) as contrasted to

acreage.r0 As tÌ¡e production of a crop is determined botl by yield

and area, the price elasticity of supply is egual to thre swn of the price

elasticities of yield and acrea9e.ll This is ¡urticularry true in a

land-scarce region or country, because a shift in relative prices will
induce a shift in cropland to the nore pnof it¿bIe cÐp, and nny as rtel1,

involve npre fertilizer use or npre intensive fiìanagernent in onler to raise

the yield.

In contrast, the Canadian agricultural industry has been

characterized as labour-scarce. While refatively increasirg pnices for

rapeseed wiJ-} induce a shift frorn the pr-oduction of other crcps, they will
also tend to encourage technical and biological inno¡ations vñich will
save labour and increase output IEr fiEn in tÌ¡e lorg-rur. rn Û¡is

situation, increased production will in tl¡e shrort-nn be dæ al-rrost soLely

to the increased Land area ds¡oted b ra¡nseed. tl¡rryever as a rcre

marginal rand is brought into prrduction, yierds will tend b decline,

although the decline will }ikely be offset by greater use of fertilizer
and impro,red nanagement technigr"res. If yields r:emain constant, the

elasticity of acreage will be a very close appm{imation of tl¡e elasticity
of supply. Ihe choice between the sr:pply approach and the acreage

36

10u.o. I,hitaker, "A lbdel for Estimating Sr:pp1y Versus Hectar-
age Elasticities for Individr:al Crops", thrpublished paperr (I.ogan, Utah:
De¡nrtrnent of Ecorromics, Utah State University, 1975).

tlruia. , p. 6.



aFproach will heavily depend cn tÌ¡e responsiveness of yields to changes

prices. Shis aspect will be discussed in some detail in tle followirg

section.

Rapeseed Yield

The average yield per seeded acre has been increasing nrderately

due to a ccrnbination of imprwed varieties and impro,'ed agr.oncrnic

practices.l2 Favourable econornic crcnditions have led to the rapid

ex¡nnsion of the rapeseed industrl¡ and encouraged investment in r¡esearch

seeking improvements in yieJ-d and in the quality of its oir and nea1.

Hov¡ever, as irdicated in Tabre 2.5 and Figure 2.1, there was litil-e
correLation betveen yield and lagged mpeseed farm prices o/er the l-ast

trro decades.f3 It must be acknowledged that variations in yield did

take p1ace, but thrat these h€re nore affected by physical factors thran by

prÍce fluctuations.l4 Ttre lear-to-year changès in yield, in terms of

direction and rnagnitude, rære rpt consistent withr charges in ¡rrices.

the Argentine t}pe (Brassica r?pr¡s) and tl¡e polish t¡pe (Brassica

cam¡æstris) are the trro najor npeseed t¡pes produced i¡ Canada. AltLror:gh

threse ü,o species have different agronomic characteristics, they are mixed

and sold as one. the Argentine species have had a generally higher yield

potential, but climate, soil þpe and timing of farm o¡ærations still
determine the species best suited to a tÞrticular farm. Prior to 1970,

the Arrgentine species øùy accouated for about one-quarter of the acreage

under cultivation in Canada, but in recent lears the area seeded to this

37
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12R.x. bwney et a1., op. cit., p. 4.

I3the ra¡æseed ¡rrices r,,ere djusted by the ¡xice i¡de>< of
Canadian field farm products. Þt¿ sources are given in Table 2.5.

14R.x. bwney et al-., op. cit., p. 16.



Indexes for Yield and Farm Prices for Rapeseed in canada,

1956 to T975

Rapeseed
Year Yi el da

38

Tabl e 2.5

bus. per ac. per cent dol. p¡ bus.

I 956

I 957

I 958

I 959

I 960

I 961

1962

I 963

I 964

I 965

I 966

1967
'1968

I 969

I 970

1971

1972

1973

197 4

197 s

Index of
Yield

I 7.0

14. 0

12.4

16.7

14.6

I 5.8

I s.8
17.5

16.7

I 5.9
't6.9

15.2

I 8.4

16.6

17.8

17 .9

17 .5

16.9

16.2

17 .9

Lagged
Rapeseed

Pri cea

100.0

82.4

72.9

98.2

85.9

92.9

92.9

102.9

98.2

93. 5

99.4

89.4

l0B. 2

97 .6

104.7

105. 3

102.9

99.4

95.3

105.3

Defl ated
Rapeseed

Pri ce

I .75

1 .75

I .60

1 .25

2.00

I .65

I .80

2.05

2.50

2.54

?.33

2.47

1.92

I .83

2.29

2.33

2.16

3. 16

5.72

7 .06

dol . per bus.

0.972

0.964

0. 946

0.729

1.136

0.873

0.939

1.049

1 .267

1.282

1.108

I .178

0.948

0. 955

1.249

1.259

1 .179

I .575

1.722

l.6ll

Index of
Rapeseed

Pri ce

per cent

a^
;Source: Tabl e 2.2
lThe orice:^ol rapeseed were deflated by the price index of fieldfarm products (l ggS-¡g= .l00i.'

source: statistics canada, index Numbers of Farm prices of
Agricultural Products, Cat. No. 62-003, monthly.

100.0

99.2

97 .3

75.0

116.9

89.8

96.6

107 .9

I 30.3

l3l .9
114.0

121 .2

97 .5

98.3

128.5

129.5

l2l .3
162.0

177 .2

i 65.7
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species has been increasing. In !976, for ecample, totaL ra¡æseed acreage

was about arenly divided between tÌ¡e tiæ species.lS

ÀÌtlrouSh ra¡æseed breeding tr>roçtrams began in 1944r trdo )êars after
the crop was introdrced into C-anada, research scientists did r¡ct mdertake

a fu-Ll tirîe breedirrg prrcgraln t¡rtil the early sixties. lhe task of the

oilseed breeder ard his æ-workers has been to dazelop ra¡æseed varieties

¡nssessing certain desired draracteristics, such as high-yierd, early

maturity, resistance to crertain diseases, high oil and protein content,

low erucic acid in the oi], and low glucosinolate and lower fibre content

in the neal. D:rirg the period 1954 to 1974, about l-4 new varieties rtere

develo¡nd and licensed.l6 ïris sr:ggests that, on average, a ne\.{

variety was intrrcduced erery L b 2 years. rn recent )æars, there has

been a æncentrated effort by rapeseed breeders to derelop a "double- zero,,

variety ( ]o'vl en:cic acid ar¡d low glucosinolate ). ùrce a variety with such

desirable quarities has been dwelo¡æd r.ork wiil- need to be done on

imprwing yieles.17

In addition to vfiatever variety is selected, the choice of land, as

well as the lergtJr of tÌ¡e ctÞp rotation, are im¡nrtant factors affectirg
yield. Rapeseed gror,rrs ræ11 qr a w'ide Ënge of æils altlroigh loamy æils
are preferred. Ra¡æseed wiII rpt tolerate water-logged ænditions a¡d

40

t6a Aetailed discussion is given by B.R. Stefansson, "Ra¡ESeed
Breeding in !Èstern canada", in A.D. t'bleod (ed.), rhe History of Rapeseed
in llestern Canada, (Regina, Sask.: Saskatchewan vtrm
@., "B;eedirrg Rapeseed ar¡d Mr-ustard crops", i., J.T.
Il,arapick ( ed. ), 9p. cit..

17a personal qnnu'rication witÌ¡ G.R. Sargent of Alberta Vtreat
Pool.

t5¡¡agy ard Furtan, op. cit., p. 20.



heavy soils. In the drier areas, higher npisture-holding clays and clay-

Loam soils have given gæd yieJ-ds.1B Yields vary significantJ-y frorn

year to lear and prwince to prcñ/ince. Over the L969-73 period, for

example, yields on sunnerfallov¡ averaged q¡er l-8 bushels trÞr acre, vùrile

average yieJ.ds on stubbre have been about 72 per cent of the yierds

obtained on sutTmer-fallow. Yields in lt4anitoba here higher than those in

Saskatchewan and Albert¿. It¡is nny reflect n¡cre favourable npisture

conditions in tàe prodrrction areas in the Red River Valley and Interlake

region in Irhnitoba.l9 However, I'{anitoba had the highest pro¡nrtion of

ra¡nseed sown on crereal stt¡bble land. These trno factors offset the yield

differences anorìg the prcxzinces (Table 2.6).

Yields are also affected by r,reather conditions, resource inputs and

otlrer factors such as seeding practices, use of fertil-izet, need control,

controÌ of diseases and insect ¡æsts, hanrestirg, dryirrg, grading and

storage.2O DeÞiled discu¡ssion of tìese aspects is belzond thre sco¡re

of thris sttdy. The r:equirements of intensive nanagement in the production

of ra¡:eseed has prevented scrne ncn-grcwers frcrn growing r:a¡æseed because

they have been concerned with certain technical probJ-ems associated with

the crop.2l In addition, vÈrat nay actually have kept the yieJ-d fron

4L

18n.x. bwney et al-. , (Ig74), ep. cit., p. 15

19rnia.

20Personal- ccr¡rnunications with B.R. Stefansson, Plant Science,
tlniversity of lhnitoba, Winni¡æg; and L.lvl. Johnson, Economics Branch,
þriculture Canada, Regina.

21n.X. Balnlackr "Factors Affectirg Resources lrhnagement
Decisions: A Caèe Study of tlre lr4anitoba Ra¡æseed Primar{r Producer",
tinpublished I'bsterr s tl¡esis, ( Winnipeg, ì4anitoba, ttatural Resource
Institute, lJniversity of l4anitoba, L977).



Rapeseed Yields by Province and Cropping Pract'ice
I 969 - 1 973 Average

4z

Tabl e 2.6

Mani toba

Sas katchewan

Al berta

Prai ri e

Summerfal I ow

Yi el d Area

bus. per ac.

21 .0

I 8.3

18.2

18.4

pe¡ cent

Cereal Stubble

Yi el d Area

52

bus. per ac.

16.4

12.3

12.2

I 3.4

Canada, Rapeseed,

89

Sou rce :

73

per cent

Provi nci al

Average

78

Computed from data

Canada 's C'inderel I a

4B

bus. pe¡ ac.

.l8.8

17 .6

I 6.6

17 .3

il

27

presented in

22

Crop, (3rd
Rapeseed Association of

ed.) (April 1974), p. 13.



increasing is the apparent Lack of cultivation e<¡ærience amorg new

grpwers. As shown in Table 2.7, during the r96t-7r Friod, the al-most

three fold grcwth rate (289 per cent) of the nwnber of grcwers has greatly

exceeded grcwth (91 per cent) in tàe average acreage ¡nr farm. This

suggests tLrat increases in o¡erarr ra¡æseed acreage rære nainJ-y

attributable to increases in the nunber of growers. These new growers may

have ex¡nrienced low yields due to a lack of production e<¡ærience. Ihe

1ow yieJ-ds obtained by this groræ r^¡cu-l-d likely have offset efforts at

yield impmrement by e<¡ærienced mpeseed producers and resulted in only a

moderate increase in the q¡erall average yield. rn any case, th¡e

relativery inelasticity of the average yierd per acre with res¡:ect to

economic conditions vouLd seem to rnake analysis of tLre ¡henomenon less

essential-, although it does not imply tl:at this as¡æct can be btalry
igrrored.

4l

Gecgraphical- Distribution of Rapeseed production

Rapeseed production is centered aLmost e<clusively in the Prairie

prozinces with Saskatchewan leading in terms of acreage. Vihrile it does

exist, ra¡æseed production in Orrtario and British Colunbia has been

negligible. The nain ta¡æseed production areas are concentrated in the

Peace River region of Alberta, the rprth-central rægion of Saskatchewan,

and tìe interlake and southern regions of wlanitoba.22 Durirg the

1965-74 period, the distribution of acreage between lrtanitoba, Saskatchewan

and Alberta has been in thre orrler of 12, 48 and 40 per cent, res¡æctively.

The atzerage [Þr-acre yield was ]-owest in Alberta vtrere 40 per cent of the

ra¡nseed acreage was located but vhich accourrted for only 38 per cent of

22n.x. bwney et al. (Ig74), op. cit., p. 14.



Rapeseed Acreage and the Number of Farms
by province, 1961, l-966 and

Year
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Table 2.7

19 61

Province

Manitoba
Saskatchewan
Alberta
Canada a

Manitoba
Saskatchewan
Alberta
Canada a

Manitoba
Saskatchewan
Alberta
Canada a

1966

TotaI
Acreage

Producing Rapeseed

197T

thous. ac.

29

374

307

7II

l-70

73r
624

I,527

I97T

No. of
Farms

no.

L97 Tïtfl

699

7,023
4, g5B

12 ,582

2t66r
10,195

B,850
2L ,7 34

7,325
24,972
16,436
48 ,923

Acreage
per Farm

aCanada includes prairie provinces and B:ritish Columbia
Source: Statistics Canada, Census of Agriculture:

Areas and Census-Farms Reporting Field 1,

acres

Canada

44

53

63

57

64

72

7T

70

79

110

T2L

109

581

737

988

325

2,
1,

5,

7 492 389? 1912



canadars production (see Table 2.8). rn crcntrast, t4anitoba had the

highest yieJ-ds (Table 2.9) and the greatest gr.owth in rapeseed acreage in

Canada (Tab]e 2.8).

Because rapeseed has prcnren to be such a good alternative crcp for
grain producers, it r¿cul-d be r,,rcrthwLrile to identify and quantitatively

measure the elements cpntributing to the variations in rapeseed acreage in

Canada, and al-so to assess thre impact of the nnjor econornic variables

affecting yearJ.y production and narketing. Ocviously fluctuations in

rapeseed prices and j¡r turn cul-tivated acreage, are broadly attributable

to changes in the sLpply of and demand for ra¡nseed. In orrler to minimize

the cycle of o<cessive rapeseed production, falling prices and losses in

revenues' follovred by acreage cut-backs and sLrortages, ¡nlicy nnkers or,ght

to determine a desirable national production level. rn facirg this

question, an e><amination of production and inarketing factors vÈrich affect
the total demand for Canadian ra¡æseed r^¡cul-d obøiously be critical. As

noted earlier, e<¡nrts and dcxnestic crushers absorb rcst of thre ra¡æseed

prcduced. These outlets wilÌ rpw be e<amined.

45

Destination of Canadian Rapeseed Þ<ports

Canadian ra¡æseed e<ports, during tlre ¡nst tr¡p decades, have shrown

a prcnounced lorg-run increase i¡ volume. The e<¡nnsion of ra¡:eseed

ex¡rcrts is a refLection of tlle fact that Canada has established herself as

a sq>plier of rapeseed to neet the qzer increasing demand for vegetable

oil-s in the rtorld at large. spatial equiribrit¡n theory holds that, in
general, a conmodity will be e<¡nrted from a surplus region to a deficit

C. Ra¡nseed B¡nrts from Canada



GEOGRAPHIC DISTRIBUTION OF RAPTSEED ACREAGE AND PRODUCTION

ON THE PRAIRITS, 1956 - ]976

Year

46

Tabl e 2.8

I 956

1957

I 958

I 959

I 960

I 961

1962

I 963

1964

I 965

I 966

1967.

I 968

r 969

197 0

197 r

1s72

1973

197 4

197 5

197 6

Man.

thousand acres .... m'illion bushels

Acrea ges

Sask. Al ta.

29

28

21

12

33

29

3?

45

84

145

170

r45

9t

196

400

581

470

400

500

750

250

297 ?6

520 70

535 70

165 37

550 I 80

374 307

167 172

210 223

303 404

555 735

731 624

600 875

5t r 450

1000 816

2200 1450

2737 I 988

I 500 I 300

1450 1300

I 560 I 200

I 800 I 700

850 850

Can.

352

618

626

214

763

710

321

478

791

I 435

1525

1620

I 052

2012

4050

5306

3270

3l 50

3?60

4320

I 985

Man.
Production

Sas k. Al ta .

0.5
0.3

0.3

0.2

0.5

0.4

0.6

0.8

1.5

2.4

2.1

2.3

1.9

3.5

7.2

12.0

8.5

7.7

8.5

12.5

4.5

5.0 0. 5

7.3 1.0

6 .6 0.9

2.8 0.6

8.0 2.6

5.6 5.3

2.6 2.7

4.0 3.6

5.3 6.5

10.7 9.5

12.7 ll.0
10 .2 12.2

10.3 7.2

18.2 11 .7

39. 5 25 .5

5l .0 32.0

24.8 24.0

24.0 ?1 .5

24.0 19.5

33.0 30.5

19.4 16.5

Can .

6.0

8.7

7.8

3.6

lt.r
11 .2

5.9

8.4

13.2

22.6

25.8

24.7

19.4

33.4

72.2

95.0

57.3

53.2

52.9

77 .1

4l .0

Source : see Tabl e 2. 2



Year

RAPESEED YIELD PIR ACRE ON THE PRAIRIES

1956 - 1976

4?

Tabl e 2.9

I 956

1957

I 958

I 959

I 960

I 961

1962

I 963

1964

I 965

I 966

1967

I 968

I 969

1970

1971

1972

1973

197 4

197 5

197 6

Mani toba

.. bushels per acre

16.6

12.5

12.0

15 .0

14.4

12.3

18.0

16.9

17 .5

16.2

12.4

15.9

20.9

17 .9

I 8.0

20.7

l8.t
19.2

17 .0

16 .7

lB.0

Saskatchewan Al berta

17 .0

14.0

12.3

17 .0

14.6

I 5.0

15.7

19.2

17 .5

19.3

17 .4

17 .0

?0.2

18.2

18.0

18.6

I 6.5

16. 6

16.0

I 8.3

22.8

18. 5

14.8

13.0

t6.0
14 .7

17 .1

1 5.5

16.0

16.0

12.9

17 .6

13. 9

I 6.0

14.3

17 .6

l6.l
18. 5

16.5

16.2

17 .9

19 .4

Canada

;;;
I 4.0

12.4

16.7

14.6

15.8

I 5.8

17 .5

16.7

15 .7

16.9

15.2

18.4

16.6

17.8

17 .9

17 .5

l6 .9

16.2

17.8

20.7

Source: see f aúe 2.2.



regie¡.23 India, China and Canada have been the three largest rape-

seed producing courrtries. However, dcrnestic consuunption in India and

Ctrina, as well as in otler ra¡æseed producing nations, usuaÌly e<ceeds

their production. Tht¡s less than one-quarter of the ra¡æseed pro'duced in

tåe çorld in 1973 entered e([Ðrt channe]-s. Accorrlirqly, Canada has been

by far ttre lar3est rapeseed e<¡nrting oountry in the rær1d. In L973 |

ra¡æseed e(trÞrted frcrn Canada cunprised about 71 ¡nr cent of international

ra¡reseed er¡nrts.24

Ccnnnencirrg in 1956 Canada began erporting rapeseed. Rports

increased frqn 60 mill-ion ¡nu-rds in that lear to 265 million ¡nu-rds in

1957. For a time aften¡¡atrls e<ports hËre re¡narkably stable, azeraging

arcund 279 mil-lion ¡nunds s¡er the period Ì957 to L964. Another large

increase occurred when ra¡æseed e<¡nrts reached 532 million ¡nunds in

1965. Since that time the amount of r:a¡æseed e<¡nrts has steadily

e<panded. For e<amp1e, e<¡nrtes amounted to 11402 million ¡nunds i¡ 1970

arrd with a lecord high of 2,63I milLion ¡nunds reached in 1973. This

dramatic arcwthr trÞttern of Canadian rapeseed e<ports is illr¡strated in

Table 2.10.

Japan and tlre EurcIEan Econcrnic Conrnunity (the EEC inclrdes

Belgir-rn, Þnmark, France, Cærmany (West), Ireland, Italy, Ir-xernbourg, tJ:e

Netherlands and the tlnited Kingdcrn) have been the rnajor purchasers of

Canadian r:a¡æseed. Drrirg the past træ decades, about 86 per c-ent of t.lre

ra¡æseed e<¡nrted frcm Canada \€s sold to Japan ard tìe EEC while the

remaining 14 per cent ¡¡a.s purchased by other nations tJ:rroughout thre r+crld.

However, the nurù¡er of nations im¡nrting Canadian ra¡æseed has gradr:alIy

4B

23p.e. Samuelson, "Spatial kice Eguilibrir¡n and Linear
Prcgranrning", Anerican Econcrnic Review, 42(1952).

24napeseed e<¡nrts in the lorld at large, in 1973, was I,677
thousand tonnes (see FAO, [.hi, Yearbook of Trade).



Year

DESTINATION OF CANADIAN RAPESEED EXPORTS

I 956

1957

I 958

I 959

I 960

I 961

1962

I 963

1964

I 965

I 966

1967

I 968

I 969

1970

1971

197?

1973

197 4

1975

197 6

4g

Tabl e 2.1C1

Japan

12.3

0

37 .2

8l .0

88.4

40 .4

104.6

229.5

l2s. 0

229.1

389. 0

469. I

555.8

540. 3

741 .5

952.7

I 296.8

1567 .5

I 089. 0

1277 .3

I 514.3

million

EEC

45 .0

259.4

246.7

144.6

128. l
182.4

299.?

48. r

30. 3

?07 .6

268.9

211 .9

30. 3

72.9

441.8

1243.9

771 .9

579.2

102.2

66.0

105.9

pounds

Other Nations

2.s (3 )a

5.3 (2)

0.6 ( 3)

0.1 (t)
43. I (2)

48.2 (2)

25.s (2)

32.s (3 )

26.8 (4)

e5.7 (5)

40.0 (4)

6r.0 (5)

r38.4 (5)

63.6 (7)

218.3 (e)

34r.r (16)

307.5 ( r s¡

484 .e (e )

r66.8 (8)

147 .5 (7)

87.6 (6)

ïotal

60. I

264.7

284.4

225.7

260.0

271 .0

429.6

310. 5

182. I

532.4

697 .9

7 42.1

724.5

67 6.8

I401.s
2537.7

237 6 .1

2631 .6

I 3s8.0

1490.7

1707 .8

âNumbers within parentheses are the number of the ,,other
nati ons " .

Source: Stati stj cs Canada ,
Cat. I'lo. 65-004 Monthly.

Exports by Commodjties,



increased (Tabl-e 2.I0) .

The determinants of j¡rternational- trade in ra¡æseed, tlat is t}e
trade policies of individual- countries, the diplomatic reLationships arìong

nations, and urrcontrollable weather conditions, have changed frequently in

different directions and to different degrees. For e><amp]e, Japan

inplemented a reduction in its tariff on Canadian ra¡æseed, conrnencing on

october 29, Ig7I.25 This change resu-l-ted in an i¡'rnediate increase in

inports of Canadian rapeseed from 953 to L297 mil-l-ion ¡nr-mds between

1971 and 1972. Ttre disrurption of diptonntic rel-ationships between

Canada and Taiwan (The Republic of Chrina) (Canada's second best customer

in 1968) temporarily halted t}le ra¡æseed trade between these tv¡c nations

in 1970, although trade was resuned in 1973. Shaply curtailed production

in the EEC, due nninry to bad weather, resul-ted in an increase in its
imports of Canadian from 73 million pounds in 1969 tD 442 mill-ion pounds

ín 1970.26 rn addition, rp long-term ia¡æseed trade agreement has

ever been rnade between Canada and any oountry. Consequently, the

magnitude of Canada's ra¡Þseed e><ports has varied from year to year, and

from one country to anothrer. These variations in trade reveal that

overall e><pansion in r:apeseed o<¡nrts from canada has been achieved

thrcqh competition wittr other products in the international oil-seed

markeL. In order to establ-ish t.lre increased v¡¡rLd trade in r:apeseed that

Canada can secure, vùrile at tJre same time ensurirrg that the greatest

¡rcssib1e net returns are obtained by r:apeseed growers in C-anada, measure-

ments of tJ:e price elasticities of demand for Canadian rapeseed in the

5o

montJ:ly.

25wi.rip"g F.u. pr.==, Sept.

26statistics Canada, Ex¡nrts

15, l-971, p. f .

by Connxcdities, Cat. ìüc. 65-004



5t
Írportirg countries are rrequired. For t]re purpose of o<plainirg varia-
tions in Canadars share of tìe international oilseed nnrket, a knowtedge

of the dernard ard supply ænditions in t}¡e United States, Japan ard thre

EEC appears b be essentiaL since U.S. soybeans ccrn¡nte witì ra¡nseed, ard

Japan ard the EEC ar^e the major importers of Canadian rapeseed. prospects

for trade in oilseeds with the above-cited rægions witl be revierned

below.

kospects for Oil_seed IÏade in the United States

rt¡e LJnited states has been e:<periencirg a hþh rate of increase

in pnoduction of so¡zloeans ard a rel-atively slow growth in dcrnestic

conswrption of vegetable oils. Iherefore, it ray be reasonable 5r assuil1g

that tÌ¡e volwne of oilseeds ar¡aiLable for e><¡nrt will increase substan-

tially in tt¡e future.

A¡nericans are eatirg rcre margarir¡e, shortenirg, ard cookirg ard

sal-ad oil-s than in earlier years, but less butter ard 1ard. In the early
1950rs, ttre U.S. market for fats was split egually beti+een ani¡na] fats ard

edible vegetabJ-e oils. In recent years, vegetable oi-Ls have acc-ounted for
about four-fiftås ard animal fats only about one-fifth of consunption. ûr

a per capita basis, annual vegetable oil consumption in 1975 was about 20

kilograms, double that in 1950-52. Soybean oil is e><tendirg its lead as

the najor edible oi-t ard ncn^/ accpunts for nearly three-fifÛrs of all fats
and oit food products.2T However, in view of tàe fact that consuq)-

tion of fats ard oits is approachirg a rrErximr-rn level, the rate of increase

27c.w. Krcrner, "u.s. Food consumption ïterds,,, in Fats ard oilsg-ituat&ql rys-272, (washirgton, D.c.: Econcrnics ne=e.r.ñ se.vG, .Departnent of þriculture, April , I974)r pp. 16-32.



in

AS

oil crcnswnption in tÌ¡e U.S. is predicted to be bel-ow that in the r^¡crld

a wtrole.28

so1òeans, cottonseeds, and ¡:eanuts are tìe thrree nnjor oilseeds

produced in the U.S. Cottonseed and ¡æanut production are æntrolled

by acreage arrotrnents. rn 1975, for e<ample, production of Û¡ese trrc

kinds of oitseeds an¡rult to about 3 million tons ccmpared to 41

mirÌion tons of soþean5.29 peanuts and cottonseed are nninly

dornesticalJ.y ænstrned, while rpre tl¡an one-thrird of the æybeans are

ex¡nrted. Solzbean production is nct controlled. Or the contrary, it
is encouragd by gcÁ/ernnent sup¡nrt urrder the Food for peace program

( PL4B0 ). The gorernment nakes l-oans to farmers and accepts solzlceans

as collateral. The a¡nount of l-oans is eguival-ent to arzerage ældcean

production val-ued at t}re gcÁ/ernrnent support price. A farmer has the

option of redeeming t}te loan if the market pnice is higher thran the

sutr4)ort price ¡ ot t of delivering the soldreans at naturity in full
satisfaction of the loan, regardress of market prics.30 This has

52

281.r. Herrmann et al., vbr]g-gupply and Dennnd prospects for
oilseeds and oilseed produõts leport zr, ERS,

ent piintíng Office, ^March 
ilg-lir),

p_. 52; Fer capita aonsunption of nnrrgarine, shortening and salad oils in
the u.s. for )ears L972 through l-975 were in the ordei of 43.7t 44.3,
44.4 and 44.5 pourds, respectivery, showing th¡e u.s. has had a sna-Ller
grcwth in consunption of those ¡rroducts in recent )¡ears. Þta obtained
from F6-287 (l{ny 1977). rhis q¡idence tends b sup¡nrt Herrmann's
prediction and thus the view tl¡at cronsunption may be approachirg the
saturation 1evel.

29these statistics are obtained frcrn Fats and oiLs Situation,
ERS. , USm.

30.1.p. tlrtrck and J.s. I\bnn, An Ana-l-ysis of Don¡estic and Foreign
E{nan9 fgr U.S. Sovlceans anA Sof¿e
(st. Pau1, Iulinnesota: Agriculturar R¡æriment station, thriversity of
Minnesota, 1968 ), p. 6.



coincided withr increased dernard for solzbeans by dcrnestic crushers, as rtre1l

as that of the importirg nations, ard r.esulted in a dramatic e<¡nnsion of

soldcean production frcrn I0 miJ.lion bns in 1955 tþ 23 miLlion tons in

1965, ard, further to 41 mil-lion tons in L975.

Oøer the past 15 years, about ti,,¡o-tl¡irds of U.S. soybeans have been

destined for the E.E.C. ard Japan, rrtlich are also the najor destinations

for Canadian rapeseed (Table 2.LL). Since soybeans ard ra¡nseed are

almost fully substitutable, it can be seen tl¡at the U.S. so1òeans will
continue to be the inajor ønpetitor of Canadian rapeseed in the

international oiLseed ¡narkets c¡zer the ne<t decade.

53

Prrospects of Oil-seed ïlade in the Japanese l*f,arket

Japan's oil-seed ùnports have risen rapidly durirg thre last tv¡c

decades as a result of its insreasirg consumption of vegetable oils a¡d a

decline in its orn production of oiLseeds. This brerd is o<pected to

continue i¡r the rrext decade.

Or¿erall consumption of vegetable oils in Japan has been influenced

by increasirg per capita usage ard, b a lesser e¡<tend, by an increase in

population. Wh¡il-e its current ¡nr capita consumption amounts b cnly

about cnenuarter that of the l^lestern develo¡æd countries, Ja¡nn has a

high level of ¡ærsonal inccme ard its demard for vegetable oils is

3IG.w. Krcrner, uU.S. Solzlcean Econcmy in
Oils Situation, (Washirgton, D.C. : Econcrnics
Agriculture, þril I 1973), Fp. 16-23.

the 1980rs", Fats and
Þsearch, U.S. Department of



Year

thousand tonnes
tg60
7967
196,2

1963
1964

196 5

7966

L96?

T968

t969
tg?0
1971
7972

7973
t9?+
197 5

E.E.C.

r,54? r,oe8 3,6?2

Table 2.11

54

2 ,026
2,258
2,365
2,575
3,079
3,77 5

3 ,06I
3,I29
4,680
5,202
4,8? 5

5,833
6,964
5,I03
7,183

Japan

1 ,018
r,2gg
1,230
7,344
1,690
t,655
2,oI!

Total-

4,0?5
4,92L
5,t05
5,786
6,834
7 ,134
7 ,270

EEC plus Japan
as /" of Total

============================= ===============================
Source¡USDA, Economic Research Service, Fats and 0ils Situa-

7,905 7 ,B2r
2,764

psr cent
72

75

72

77

67

70

68

70
64

6A

6B

Áo

66

6B

Áo

Data are converted from thousand bushel-s into thousand metric
tons by the conversion of 1 bushel- = 60 pound.s,

1 ton = 2200 pounds, and
1 ton = j6.66? busheLs,

2,803 11,830
2,g2B
? 200Jrç¿./

2,693
2 r6l+2

3,220

T7,798

tion. F0S-245, F0S-253, and

tr,36?
73,07 5
14,?03
7r,473
15,138

F0S-285, Oct., I976,



el<pected to increase substantial-ly by r9ar.32 At tÌ¡e same time it
should be noted ttrat Ja¡nn has, traditionally, imported on-Iy a negJ-igible

anpunt of cottonseed oi1s.33 Hence, its increasirg demand for

vegetable oils wiII likely be net frcrn dcrnestic prroduction of vegetabte

oiLs wh¡ich are nainly crushed frcrn foreign oilseeds. Japan has been

increasing imports of all kinds of oilseeds, inclr:ding æylceans, rapeseed,

cottonseed' [Eanuts, sesameseed, and sunf].or¡¡erseed (Table 2.I2). In 1973,

about 97 per cent of tJ:e oilseeds crushed in Ja¡nn raere imported frorn

various corntries q¡er the r*rcrld.34

Changes in Japanese food oonsunption trÞtterns have had some impact

on tÌ¡e increased imports of oilseeds. D:rirg the ¡nst ti,ro decades Japan

shifted away frorn its traditional rice-based diet to consurnption of npre

v¡t¡eat and rivestock products.35 rn denseLy ¡npulated Japan, oilseed

meal has been used as a major feed for Livestock.36 The dennnd for

oilseed rpan' generated by ttle livestock ildustry, has e<panded the oil-
seed crushinq irdustry. lhe latter, in turn, has led to tl¡e substantial-

55

33rnis s¡idence is prorided by statistics pr:blished in Ûre
Yearbooks of Trade published by FAO of th¡e United Nations.

34nstimated frcrn data p:blished in FAO, UN, yearbook of

32r,.r. tbrrmann et a].r op. cit..

Production.

35r.r,. tþrrmann et al-., þrld Demand prcspects for Agricultural
Rports of Less Oevel-ope¿ Count O,
ERS, USm, (Washington, D.C.: U.S. Gcn¡ernment printing Office, June
1970 ), p. 19.

36sonre time 4o, ra¡æseed rneaL qas used primarily as fertilizer
in Ja¡nn. rn recenL ]ears, it has been nninly l:sed as feed. A ¡ærsonal
c-onrnunication with ¡tr. Y. Incrnata, an official of thre Ja¡nnese tnbassy
(Ottawa, þril 15, l97B).



fmports of Oilseeds into Japan, 7960-1975
==================================================================
Year Soybeans Rapeseed Cottonseed Peanuts Sesameseed Sunflowerseed

7960 r,728
1967 1,158
7962 \,293
1963 7,544
tg64 t,60?
7965 t,84?
rg66 2,768
Lg67 2,7?0
1968 2,427
tg6g 2,591
LgTo 3,244
1977 3,2r2
1972 3,396
r973 3,635

thousand tonnes

56

55
24

+2

94
B2

108

278

222

258

284

345
4t6
614
6gt

Table 2.12

7T

100

150

T68

206

217

266

216
246

244

297

248

180

759
---:----

Source¡ FAO,UN, Yearbook of Trade

tl

3

3

10

1g
)<

3B

3o

4g

4t+

59

52

62

76

2B

22

2B

33

34

)3
38

4o

39

34

53

4t
<1

56

20

T7

2a

12

1

4
l¡

77

90
45

37

2B

5



shift in the import of oil-seeds tlemselves, rather than oil, into Japan.

It may be scrnev¿hat surprisirg to learn the Japan, the largest im¡nrter of

Canadian rapeseed, e<¡nrts so1òean oil- ard ranked sixth ãrÌorg the rærld's

Ieadirg extrÐrters of rapeseed oil- in the late I960's ar¡d early I970's.37

The reduction in dcrnestic production of oilseeds in Japan has also

contributed to increased imports. So1òeans, ¡nanuts, ard rapeseed are

produced in Ja¡nn. However, btal oilseed production, in terms of oiL

equivalent, has desreased by nore than two-thirds, frcrn 210 thousand bns

in 1960 to 60 tìousard tons in 1974 (Table 2.L3). This occurred because

¡npulation expansion ard urbanization reduced the o¡erall avai-lable area

or arable lard avail-able for crops.38

Inrports of soldreans ard rapeseed accounted for about 78 and 15 per

cent respectively of Japanese total oiLseed imports in 1973, (Table 2.I2).

A¡parently, as suggested earlier, the Canadian share in the Japanese oiJ-

seed narket has been seriously affected by ccrnpetition frcrn U.S. solzlceans.

Broeska cor¡structed a demand anal1æis for Canadian oilseeds in the

Japanese rnarket.39 He concluded tàat, durirg ttre analytical period of

5?

37eor"rgn Ãgti"ult*" Cit"ul*, FOP 4-76 (Washirgton, D.C.:
Foreign þriculture Sen¡ice, U.S. Departrnent of Agriculture, APril L976)
and various issues. Since L973, Lnvrever, the anount of exports of so1òean
and rapeseed oils frcrn Japan has been declinirg.

38tlnit"¿ Nations, Statistical Yearbook for Asia and tire Far
East (1970); ard Statisti al
Statistics Annual, 1975 (March 1976).

39n. Broeska, "A Demard Arnllnsis of Canadian Oitseeds in the
Ja¡ranese Market", tlnpublÈhed Master's lhesis (Wirueipeg' l4anitoba:
De¡xrtnent of þricultural Econcrnics, [Jniversity of ltlanitoba, 1970).



Production of 0iLseeds in Japan, tg6T-I9?u
================ ======== ==============================----- -Süm-fñ-OiI-
Year

1960
7967
7962
7963
7964
1965
1966

796?

7g68

1969

1970
19?7

rg72
r973
7974

Soybeans

5B

thousand tonnes

478 (74)
38? (68)

336( 5e )

3rB( 56)
240 ( 42)
230 (M)
19e (35)
tgt( lu)
168(30)
n6 (24)
726 ( 22)
722(22)
727 (22)
118(21)
t35(24)

Table 2.13

Peanuts

726 (40)
r42(45)
143(46)
144(46)
737(42)
t37 (44)
139 (44)
ú6( 44)
r22(37 )

126 (40)
125(40)
7rr(36)
rt5(37 )

9? (31)
t}r(32)

Rape see d

264(92)
274(96)
247 (e6)
109(38)
135(49)
726 (45)

e 5( 35)
?ol3n)t. \ )- I

68 (2? )
48(19)
30(12)
23( e)
16( 6)
t3( 5)
e( þ)

Source¡FAOr UN, Yearbook of Production

Equivalent

Numbers within parentheses are oil equivalent.

206
2 r\o

19t
140

TJ3

730

114

1CB

94
B3

?4
A,)

61

57

6o



1963 tbrroqh 1968, tl¡e volwne of Canadian rapeseed wtrich the Japanese

imported was nainly determined by the canadian price, the price of u.s.

soldreans' the level of Japanese dcrnestic oil-seed production, ard the cost

of transportation between Vancouver ard Japan. lhe rnajor f irdirgs conf irm

that soltlceans ard ra¡nseed are quite sutstitutable; ard that tÌ¡e quantity

of rapeseed demarded by the Japanese was inversely related to the price of

rapeseed' Japanese production of oiLseeds ard the cost of brans¡nrtation.

As t}re langest sirgle market for Canadian rapeseed, Japan has been

of rajor interest to producers ard ex¡nrters wtro are dependent on this

outLet for ttreir f inancial returns. Broeska's fi¡dirgs should be useful

to producers uhen makirg decisions as to t}le volune of ojl-seeds wtrich

should be produced, as well as to irdicate to o<¡nrters the factors

governirg Japanese im¡nrts. However, many other oorrditions, such as tl:e

elimination of Japanese tariffs on rapeseed, the reduction of Japarrese

dcrnestic production of oilseeds to cnly about 3 to 4 per cent of its tota-I

oilseed crushirgs, as welJ- as the imprwement in the quality of Canadian

rapeseed oil- ard neal, have sþnificanlly drarged cn¡er the ¡nst decade

ccrnpared with those durirg the 1963-68 period. Furthrermore, Broeskars

study did rpt recagnize the fact that the quantity of ra¡reseed e<ported

frcrn Canada to Japan would simultaneously affect the quantity of rapeseed

ùrported by other oountries ard srushed dcrnesticalty. In other r"rcrds, it
would be inappropriate to treat Japan as the e><clusive narket for Canadian

rapeseed.

Prospects of Oil-seed Tlade in the European Econcrnic Cqnnunity

59

Ihe E.E.C. consists of

Denmark, FTance, I¡Þst Germany,

nine countries. It¡ese are:

Irelard, Italy, Iuxenbourg,

Belg ium,

The Netherlands



and tl¡e tlnited Kingdøn. ùr tl¡e basis of net imports of vegetable oils ard

oilseeds, th¡e E.E.C. was tl¡e r+crldts leadirrg importer in the Ì960's.40

Consunption of vegetable oils in the nre¡nber cou-rtries reached about 2

million tons in 1960. Ihe trend bwands self-sufficiency ( tl¡e r:ation of

dornestic pnodr:ction b oonsLmption) has gradr:a]]y increased frcrn

atrÐro(imately 6 per cent in 1960 to 25 per cent i¡ 1973. Althrough the

rate of increase in dcrnestic production of oilseeds has substantially

exceeded tàat of net im¡nrts, the E.E.C. has remained an oilseed deficit

region (Table 2.I4).

Ihe production of oilseeds in thre E.E.C. is mainJ.y accot¡-rted for

by the production of rapeseed in France ard, to a lesser degree, in VÞst

Germany. The quantities of sunflor¡¡erseed and crcttonseed pnoduction are

relatively snall ærn¡nred to r:a¡æseed. For instance, in 1973, production

of ra¡æseed arxrunted to 661 and 222 thousand tons, respectively, in France

ard Cermany while production of sunflowerseed anrou'rted b about 117 thow

sand tons and oottonseed ørly one thounsand bns in the wtrole E.E.C.41

The E.E.C. has been a net im¡nrter of æ12ìceans, ¡:eanuts,

sunflowerseêd, ra¡æseed, and oottonseed, witi imports of ældceans and

¡æanuts accounting for q¡er 92 çnr crent of its botal oilseed im¡nrts

during 1970-73. Soltiæans are nainly imported frcrn thle U.S. h'tlile ¡æanuts

cqne frorn East and Vtest African countries.42 Solzbeans and ¡:eanuts

dcrninate the E.E.C. market and are the nnjor ccrnpetitors of Canadian

ra¡nseed.

60

401.r'. tbrrmann et aI.,
41Feo, tN, Yearbook of

42p{o, uN, Yearbook of Trade

( f971 ), ep. cit..
Production



=-------
Production as proportion

Year Productionb Importsc Exportsc Consumptiond--ót conrumptìon

Production, Trade and Apparent Consurnption of 0i1seçd 0i1s
in the European Economic Community, I96O-t9?3^

1960
7961 86

--- thousand tonnes

1962
1963
1964
1965
L966

6t

6g

Table 2.14

732

114
164
t93
t85

196? 246

7,292
!,06!
L r20I
t,349
r,4og
r,482
t,661
7,8r3
t,863
2,OBg
2 ,327
2,305
2,270
2,460

L968

1969

79?0

19?t 420

L972 46r

?BO

300

)53

r5t
12?

TB3

2L?

254
25?

273

306
406

501
6t7
?03
B6B

977r973
=====================================================:-l-==-= ==========

"A1l- figures are expressed in terms of oil equivalent. Oil extration
rate are given below: Sol¡beans¡ 17.7%; peanutsz32%; Sunfl-owerseed¡
32%t Cottonseedt16%; and Rapeseed t tg6o-63t 35%; 1964-65t 36/,¡Iç662
3?/,t 796?t 38/"¡ t96\t 398"t 7969-73t t+O/" (see USDA, Foreign Aqriculture
Óircu]-ar,Fátsandoi1S'FFo7?-?3,Oct',79?3,P.ffi

501

1,200
t t020
7,750
t 1246

1,3t9
1 ,418
r ,573
t,7 53

r,737
1 ,888
2,063
2 r022
L,863
L,984

b-uompl1eo rrom

ccornpiled from

per

dApparet consumption is calculated as production plus imports less
exports.

cent

5,7
8.4

11;4
9.r

12,4
73.6
17,7
14. 0
16,1
t5.B
L7.T
20,7
24.7
25.2

FAO, UN, Production Yearbook.

FAO, UN r frade Yearbook.



!,lhrile the E.E.C. has been Canada's second-largest market for

ra¡æseed, im¡nrts of this crop have accounted for cnly about 2 to 3 per

cent of btal- E.E.C. imports. A relatively snall charge in E.E.C. oilseed

inports æuld lead to a substantial- charge in tÌ¡e guantity of Canadian

ex[Þrts to the E.E.C. Fbnc€, in t]re pastr annual variations in imports of

ra¡æseed into the E.E.C. frcrn Canada have been noticeable. It shoutd be

noted here ttrat eþhteen African countries became associate rrernbrs of the

E. E. C. urrder the treaty of hne in 1958, subsequently renewed in 1963 ard

1969, ard rec.eived tariff preferences for their exports into the E.E.C.

market alorg with ecor¡cmic aid ard technical assistance.43 Charges in

the foreign trade policies of those African countries could in conbirntion

with internaltion onpetition in prices, also have had scme impact on the

source of the E.E.C.rs imports of oilseeds.

Ivlorecnzer, in January 1973, The U.K., Þnmark ard Irelard joined the

E.E.C. Si¡ce then, the Ccnnronwealth Preferential Tariffs, traditionally

enjoyed by Carnda whren o<¡nrtirg ccnncdities b the U.K., have been

eliminated. Accordirg to E.E.C. policies respectirg Ccrwnon External

Tariffs, th¡ere are no tariffs on oilseeds, but progressive tariffs ar=

applied to vegetable oiLs, deperdirg on the vah:e-added to the product

prior to importation. For e><ample, the tariff on srude vegetable oi-}s

destined for irdustrial use is f ixed at 5 per cent, in csrtrast b 15 per

cent cn ref ined edible vegetable oiLs.44 The Canadian disadvant4e

6z

43n.o. Aitken ard R.S. Ocutelewicz, "A Cyoss-Sectional Study
of E.E.C. Ttade wittr the Association of African Countries", The Review of
Econcrnics and Statistics, 58 (ltcvember 1976), pp. 425-33.

44O.e. N-Zard, European Cqnnunitlz t"larkets for Soft Oils -
Inplications for Canada :
Econcrnics Branch, þricultr:re Carnda, August, f975).



in tÌ¡e tariff area can be vier¡¡ed as an eguivalent loss of a corn¡ætitive

price advantage in relation b other countries. As Late as Ig73, Canada

el(trÞrted sizeable qr:antities of r:a¡æseed oil b the E.E.c., but thris

became negligibre by 1975.45 Ttre increase in E.E.c. tariffs on

vegetable oils ard tl¡eir prodrrcts have effectively restrained imtrÐrts of

Canadian ra¡æseed oits.

AL-Zand has estimated import demand functions for "soft oi1s" by

th¡e E.E.c. ccw¡tries, usirg time series data for the period 1958 to

L972.46 This sttdy sr.ggested that solzbeans and solzlcean products

remain the dcminant prrcducts in the E.E.C. oilseed narket. Ihe demand

for so1òeans is closely associated with a demand fior high protein n¡eal for
livestock feeding, whereas the demand fior ra¡æseed is nore crosely

associated with the edil¡le oil rnarket because ra¡æseed has a very high oil
content. The s¡idence of positive incqne elasticities of demand ficr æft
oil ' crcr:pled with rising i¡cqnes, suggests that the ¡ntential- r"emains fcr
an increasing import demand for veget-able oiLs ard oiJ.seeds, inclr:dirg

ra¡æseed. The sttdy also suggested that since the ímport demand for soft

oils in npst E.E.c. cor¡'¡tries is price inel-astic, canadian e<¡nrts of

oilseed pnoducts cannot be enlarrEed significantry through price

ccntpetition with other substitute products. Or thre othrer hand, non-price

6l

rontlly.
46o.e. Al-Zand, op. cit.
"Soft oil-s" inclr-rde tlrose vegetabJ-e oiLs derived fron æ1dreans,

grourrdnuts' ra[Þseed, stnflowerseed, cottonseed, sesame ard olives. They
are defined as "soft" since they take a J-iguid fiorm mder ncrmal roorn
tem¡ærature.

45SUtistics Canada, ftports by Connndities, Cat. Àb. 65-004



cqnpetition practices can be used effectively, to ntaÍntain or s/en enlarge

the Canadian shrare of the E.E.C. market. Ihese practices inclrde qulity
control, advancement of credit, and improrement of handlinq ard storage

facilities thror:ghout th¡e trade channel-s.

In view of the E.E.C.rs protection of its dcrnestic oilseed crushing

irdustry by the imposition of a tariff on processed oilseed prodrrcts, but

not on r:aw products, demand for soft oil will be nostly in the ûorm of r:aw

oilseed. Furthennore, the demand characteristics for oilseed products nny

rrot be similar to those for oilseeds. Therefore, the findirgs reportd in

AI-Zand's str.dy can only be irdirectly applied b the makirg of policy

decisions about the e<port of ra¡æseed fron Canada to the E.E.C.

D. bnestic Utilization of Rapeseed

64

Crushinqs of Rapeseed in Canada

Itre oilseed crushing industry is one of th¡e fastest growirg

irdustries in Canada. In order to assess the adeguacy of e<istirg

ca¡ncity, a brief review of the irdustry r,ccul-d appear to be necessary.

Prior to 1968 there i,¡ere 12 establishments crushirg oilseeds in

Canada.47 One snal-l fla<seed nill in Tìoronto v¡as abandoned in t96B

ard another one in l¡bntreal rr¡as closed in 1969, so that üre nunber of

establishments was rædrrced to t0 during the 1967-73 period. The nunber

was further reduced bo 8 as a result of another closirg of a plant in

lbntreal ard qre in Winnipeg. GeographicalJ-y, in 1975, 3 establishments

rrere located in Ontario, one in I'4anitoba and teÐ plants each in

47A manufacturing establishment is
principally engaged i¡ manufacturing cn:de
products.

a factory, mill or plant
vegetable oils ard their by-



Saskatchewan ard elberta.48 In spite of the shrrinkirg nr¡nber of

establishments in the industry, cnde vegetable oil ¡rodrction has

increased frorn 243 million ¡nunds in 1961 to 579 miLLion ¡ounds in 1973,

representing an increase of 138 per cent. This rate of increase of oil
production vÈs greater tlan tl¡at for oilseed crushirgs (109 per cent) and

also for the enplo)¡ment of ¡a:oduction rcrkers (73 per cent) (Table 2.I5).

Ttrese data shrow that bothr the oil-yield frcrn oilseeds ard the pnoductivity

¡ær rærker had i¡creased. The increase in yield, as discussed in the

previous chapter, was ¡nrtly attributed to imprcnrements in the varieties

of oilseeds ard in crushing processes. Ttre increase in productivity could

be partly attributed to the enlargement in the size of plants. For

example, the nunber of rorkers per plant increased frcrn 31 ¡nrsons in

l-96I, to 64 in 1973, and further to 70 persons in 1974. Productivity per

vlorker has tended to be higher with a largescale plant (Tabte 2.I5).

Thre Canadian oil-seed crushirg industry nainly processes soldreans

and ra¡æseeds, and, to a lesser e(tent, sunflowerseed ard non-edible

flaxseed. I4hile ælbeans continr:e to occrJpy a dcrninant position in the

industry, t}le pr:oportion of solòean crushings to total edible oilseed

crushings has declined fr.crn 96 per cent in 1959 to 65 per cent in Lg74. A'r

the other hand, ra¡æseed crr:shings sLrorled a strikirg increase of nore than

24 times, frcrn about 26 million ¡nwrds in 1959 to 645 miLlion ¡nwrds in

1974. As the oil-yie1d of rapeseed is ncre tìan doubl-e that of so1òeans,

ra¡æseed oil pnoduction has e<ceeded æ1bean oil pnoduction during the

mcst recent )Êars. D:rirg the 1971-74 period, rapeseed crushirgs

constituted about one-third of all Canadian oilseed crushirgs vt¡ereas

65

ar¡nual, ( I4ay 1977 ).
4Sstatistics C.anada, Vegetable oil- Ivlill-s, 1974, Cat. lþ. 32-223,



Year

Productjvity Per Worker of the Canadian

0ilseed Crush'ing Industry, 1961-1975

66

Tab'l e 2.15

No. of No. of
Pl ant hlorker

1961 12

1962 12

I 963 12

1964 12

I 965 1?

I 966 12

1967 12

1968 I I
.1969 l0
1970 l0
1971 ì0
1972 l0
1973 10

t 974b 8

I 975b I

0i I seed
Crushed

368

379

420

408

437

445

464

472

468

524

569

603

635

556

503

thous.

Veg.0iìs
Produced

19 ,7 64

2l,381

22,393

26,225

25,679

27,195

29,024

?7,926

3l,050
36,245

38,033

41 ,247

4l,5lg
40,683

38,763

bus. thous . i bs .

0i'l Producti on
per Worker

243,171

256,0?9

266,562

300,064

3l I ,908

335,320

370,426

359 ,31 3

409 ,940

472,362

512,757

572,158

579,387

536,172

531 ,423

thous. I bs.

661

676

635

736

714

754

798

761

876

901

901

949

912

Bl5

777

Sources: Statistics Canada, Vegetable 0il Mìlls, Cat. No.
32-223, and 0ilseeds Review, Cat. No:-22-006.

aOilseeds include flaxseed, rapeseed soybeans, and sun-
f I o^rerseed.

and 
.l975 

were not reported, and therefore excluded.

bTh. u*ornt of flaxseed and sunflowerseed crush'ings for ì974



rapeseed oil prcduction accounted for rouryhly one-half of total Canadian

vegetable oi1 production. 49

Pr"oduction of ra¡æseed oiL rreached 319 million ¡nurds in 1973,

exceeding domestic utilization at its peak (239 million pourrds in J-973) by

81 milrion ¡nunds.S0 rt is qzident that the capacity of crushers is

more tltan enough to neet the demand for oil by domestic refiners. Thr¡s

prrcspects for o<¡nnding the crushing industry wi]l de¡ænd r4nn o<panded

domestic util-ization of rapeseed oi] by the food processing industry, as

well as on gaining an increasing share of t}re international- edible oil
market. D:ring the l-973-76 period, about 23 per cent of the ra¡æseed oi1

produced in Canada was shipped to Bangladesh and India rnder bilateral
food aid prograrìs, and o<¡nrted to other nations as wer-r.Sl Ex¡nrts

offered bothl challenges and opportunities for e<¡nnding tlre crushing

industry in canada. However, since t}re avail-able data on o<ports

6?

49or¡ring tlre 197r-74 period, crushings of soybeans and r:apeseed
were 11398 and 649 million ¡nunds respectivery, whi]-e production of
soybean and ra¡æseed oils vere 251 and 249 mill-ion ¡nunds respectively.
Ihe abcn¡e statistics r,{ere re¡nrted in Statistics Canada, Oils and Fats,
Cat. ìüc. 32-006.

50att ra¡æseed has been and wil-l likely crcntinue to be crushed
in Vbstern Canada. See Peter R. Perkins, An Economic Review of Western
Canada's Rapeseed Proceeding Industrl¡, ( ,
Nc^/. 1976), p. 22-26.

Slcrain lr{arketing Office, Þ¡nrtrnent of Industry, Ttade and
Conrnerce' Fats and Oils in Canada, Ar¡nual Review 1975 (Ottawa, June I9j6)p. 34



of oils rtere quite limíted, a useful qrnntitative analysis coul-d rpt

unfortunately, be E:rsr:ed in thris strdy.

The demand for ra¡æseed for crushing is determined by tÌ¡e demand

for ra¡eseed oil, as l*eIl as the oil e<traction rate.52 Ihe latter

increased npderately frun an average level- of arcund 35 per cent durirg

1959-61 to 38 ¡ær cent during 1962-66, ard further to 40 per cent in the

late 1960 | s. rhe rate dropped back to about 38 per cent in thre early

1970rs because the newly bred "doubl-e-zero" varieties, vÈrile havirg the

merit of very Low erucic acid oontent in the oil, ard low glucosinolates

in the nea1, had a lower oil aontent.53 Efforts of plant breeders

have hreld tìe rate at about 40 per cent durirg the fiÞst recent 1ears.

This rate seenìs tikely to be nnintained in th¡e ]ears inrnediately ahead

(Tabte 2.16). Variations in oil e<traction rates are relatively snall, so

that the utilization of r:a¡æseed oils is the key factor affectirg thre

amount of ra¡æseed crushings.

68

Util-ization of Rapeseed Oil in Canada

At one time tìe use of r:apeseed oil fior edible purtrÞses was

prohibited by law in Canada. However, tLre steady grcwth in the volume of

dcrnestic ra¡æseed crushings is the best gauge of tåe acceptability of

ra¡nseed oil by Canadian edible oil refiners. The rapid e<¡nnsion of

ra¡nseed oil utilization has been achieved, frorn a food technological

¡nint of view, by the gr.eat interchangeability between ra¡æseed oil in

52the oil e<traction rate
oil produced to ra¡æseed crushed.

53R.r. Þwney et a1., op.

is defined as the ratio of ra¡nseed

cit., p" B.



Rapeseed Crushings, Oil- Production, and 0iI
Extraction Raies in Canada, 1959-19?6

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

Year

10<c

1960
rg67
tg62
L963
t964
1965

1966

1967

t968
1969

1970
t97t
Lg?2

t973
1974
t97 5
t9?6

6g

Crushings

fable 2.16

million
26.3
r8.9
59,L

74.8
?9.6
87 ,5

131.8
213.?
251,2
288,5

373.7
39t,5
440.2
66o.5
Bst,t
645, O

688. 1

808. 1

Crude 0i]
Production

pounds
o/.)
6.8

20. B

28,5

30,7
34.t
51. B

84,4
100. 9
1t6,4
149.3
r54.3
t?3.8
254, O

)T8.7
248.5
2? 5.6
33t,3

Oil Extrac-
tion Rates

per cent
36.O

)5.9
35, )
38.t
38,6
39.o
39.3
39.5
40.2
40.4
40. o

39 "4
39,5
38,5
3?'5
38,5
40. 1
þ1, o

Source I

I'lo. 32-006 or
Statistics Canada, Oil-s and Fats,- Cat.-oirãeeos Review, 

-cm6.



hydrcgenated or rnn-hydrogenated form and other oi1s.54 bmestic

utilization of rapeseed oil for manufacturing nargarine, shortening and

sal-ad oils doubled from 102 mitlion ¡nunds in 1967 to 201 million ¡nunds

in l-974 (TabJ-e 2.I7).

Rapeseed oil has been used by refiners al-I across Canada. There

were 34 crude vegetable oil refining firms in Lg74, of which, onJ-y 25 had

facilities for manufacturing rnar:garine, vihile 22 produced shortening and

18 prcduced salad oil-s. Ceographically, 20 firms rtere l-ocated east of

l¡l,anitoba in Ontario, Quebec and the ALlantic Region, and 14 were located

west of irhnitoba i¡ the Prairie prcnrinces and British Colr¡nbia.55

Analysis of location patterns within the industry, with res¡æct to the

distribution of qcnsumer rnarkets in tJre different regional economics, is

an interesting r¡esearch area, but one tlrat is beyond the sco¡æ of thris

sttdy.

l4argarine and shortening are rnade from crude vegetable oiJ-s, animal

fats and narine oiLs. There has been a tendency to substitute vegetable

oils for animal fats and oils. Ihe pro¡nrtion of cruCe vegetable oils

used in nnnufacturing shortening j¡rcreased from 67 per cent by roeight in

1967 to 72 per cent in 1974 (Table 2.I9). The pro¡nrtion of vegetable

oils used in the production of nangarine increased at an even greater

rate, from 75 per cent tD 94 per cent (Table 2.18). This tendency has

developed because of ease of handting and ireasuring oils and the belief

70

54n"g.rur Ohlson, "Rapeseed Oil
Pr.oceedings of lnternational Rapeseed
Sept.1970), p.186.

S5statistics Canada, Oils and Fats, Cat.

in ltlangarine and
Conference (Ste.

Other Products"
Ädel"e, Quebec,

¡b. 32-006 monthly.



VOLUMT AND DISTRIBUTION OF EDIBLE OILS AND FATS

USED iN THE PRODUCTiON OF VEGTTABLI OIL PRODUCTS

- Rapeseed
Yeard bi I

7L

Tabl e ?.17

1s67 102 (lg)b
le68 117 (21 )

re6e r36 (23)

1e7o r 30 (22)

1e71 r60 (28)

1e72 212 (33)

1e73 238 (a+¡

1s74 201 (28)

1e75 208 (28)

1s76 222 (28)

million pounds

Soybean
0ìt

154

146

154

lB3

143

145

173

260

232

267

Other Veg.
0íls

(2e)
(26)
(26)
(at ¡

(25)
(22)
(25)
(36)

(31 )

(34 )

r50 (28)

r 5e (2e)

1 6e (2e)

157 (27)

148 (26)

172 (27)

176 (25)

r40 (20)

l ee (27)

225 (28)

Mari ne
Animal

avai I abl e.
bNumbers

Source:
monthly.

and
0i I s Production

uP.Íor" to 1967, data on utilization of rapeseed oil were not

127 (24)

l 33 (24)

132 (22)

il8 (20)

125 (21)

lle (18)

r08 (ro¡

112 (r o¡

r04 (r+¡

78 (10)

within parentheses

Stat'i s ti cs Canada ,

533 ( I 00)

555 ( I oo)

5er ( r oo¡

588 ( I oo)

576 ( I o0)

648 (100)

6e5 ( r oo¡

713 ( r ool

743 (t 00)

7e2 (roo;

are measurement

0ils and Fats,

by per cent.
Cat. No. 32-006,



VOLUME AND DISTRIBUTION OF EDIBLE OILS AND FATS

USED IN THE PRODUCTION OF MARGARINE IN CANADA

Yearâ

72

Tabl e 2.18

Rapeseed
0it

1967

I 968

1 969

1970

1971

1972

197 3

197 4

197 5

197 6

;; ,;;;; ,- ,,,, 
'']:",,ï"0'

33 (23) 5l (35) l8 ( I 2)

42 (28) 53 (35) I 6 (r r ¡
41 (?e) 5e (42) l3 ( e)

47 (36) 41 (31) t5 (rr¡
6e (46) 42 (28) le (rs¡
76 (+s¡ 5e (35) t8 (rr ¡

63 (34) eo (48) 21 ( I I )

74 (36) 86 (42) 3l (rs¡
70 (32) lt0 (50) 34 (15)

Soybean
0i1

Other Veg.
0ils

a.b--'-Footnotes and source see Tabl e 2.17.

Marine and
Fish 0ils Production

36 (26)

43 (2e)

41 (26)

2e (20)

2e (22)

re (r:¡
l5 ( e)

12 (7)
r5 ( 7)

8 (3)

142 (roo)

r45 (roo¡

152 (t0o)

142 (100)

132 (100)

r50 (100)

r68 (roo¡

r86 (100)

206 (roo¡

222 (100)



VOLUMT AND

USED IN THE

- Rapeseed
Yeard oi I

DISTRIBUTION OF EDIBLE OILS AND FATS

PRODUCTiON OF SHORTTNING IN CANADA

Tabl e ?.19

?3

1s67 3e ( l4)b
le6B 46 (ro¡
le6e 4e (15)

1e70 43 ( l3)
1e71 6r (re)

1e72 74 (2r )
l e73 8e (24)

1s74 65 (t8)
1e75 4e (r4)

1e76 47 (r3)

million pounds

Soybean
0ir

71 (25)

70 (24)

83 (26)

ee (31 )

75 (24)

72 (20)

85 (zs¡

120 (34)

102 (28)

r0 (30)

0ther Veg.
0ils

79

8t

95

9l

B5

107

107

7?

ll9
136

Marine and
F'ish 0ils

(28 )

( 28)

(30 )

( 28)

(27)

(31 )
(28)

(20 )

(33 )
(37 )

er (33)

eo (32)

e0 (2e)

er (28)

e6 ( 30)

es (28)

e3 (25)

r or (28)

eo (25)

70 (20)

Production

a'bFootnotes and source see Tabl e 2.17.

280 (100)

?87 (100)

317 ( I 00)

324 (loo)
317 ( I o0)

352 (roo¡

374 ( I 00)

358 ( I 00)

360 ( I o0)

363 ( I 00)



thrat u'lsaturated fats are better for healttr.56 The trend has al_so

developed because vegetable oils nny have had a cornpetitive price

aô,rantage q¡er animal fats and oils.57

Among tìe crr:de vegetabJ-e oiLs tìemse.l-ves, rapeseed oil has been

gradually substituted for other oils, including dcrnestically produced soy-

bean and sunflowerseed oils, and imports of c-oconut, c-orn, pa.Im, cotton-

seed, and ¡æanut oiLs. The total arnount of all kinds of vegetable oiÌs
used in producing nnrrEarine, shortening, and salad oils reached 601

million ¡nunds üt L974, representing an j¡crease of 48 per cent q¡er the

1967 level-. The amount of ra¡æseed oil used in 1974 was double that of

1967. These two different rates of growth indicate how much faster the

usage of ra¡æseed oils has i¡creased relative to tìat of other oils (Table

2.r7 ) .

The pro¡nrtion of rapeseed oil used as a ¡ærcentage of all
ingr:edients in the different t14æs of vegetabl-e oil products has been

generally increasing although at different rates for different products.

For example, during the 1967-74 period, in tJ:e production of nargarine,

the pro¡nrtion increased from 23 to 34 per cent (Tabì-e 2.LB). rn the

production of shortening, it increased npderateJ-y from L5 to 18 per cent

(Table 2.L9) while there was a substantiaf increase, with respect to salad

oils, fr¡om 24 to 43 per cent (Table 2.20).

O¡era]l, the pro¡nrtion of r:apeseed oils u¡sed in tlle manufacture of

different oil-pr"oducts depends, in part, on differences in the quality

7Lþ

S6statistics Canada, Oils and Fats, Cat. ¡b. 32-006 monthJ_y.

57rn general, the production crcst of }ivestock is higher than
that of criops. consequently, tlre price of animal fats is er¡æcted to
higher.

be
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ïabl e 2.20

VOLUME AND DISTRIBUTION OF

IN THE PRODUCTION OF SALAD

Yeara
Rapeseed

0il

1s67 27 (24)b

r e68 38 (31 )

r e6e 45 (37)

1e70 45 (37)

1e71 52 (41 )

1e72 6s (47)

1e73 73 (48)

1e74 72 (43)

1s75 86 (4e)

1e76 I 04 (50)

millÍon pounds

EDIBLE OILS USTD

OILS IN CANADA

Soybean
0il

2e (26)

25 (20)

re (lo¡
25 (20)

28 (22)

3l (21)

2e (le)
50 (?e)

43 (24)

47 (23)

0ther Veg.
0il

â'bFootnotes 
and source see Tabl e 2.17.

55 ( 50)

60 (+s¡

57 (+t¡
52 (43)

47 (37)

47 (32)

so (33)

47 (28)

48 (27)

57 (27)

Product'ion

Il
123

121

122

127

147

152

169

177

208

(too¡
(loo)
(too¡

(too)
(100)

(too¡
(loo)
(too¡

(roo)
(loo)



of each ingredient, but also on technological and econornical factors that

have nothing to do with the quaì-ity of the crr:de oils themseLves.58

rt rou]d be desirabre to detect the responsiveness of tìe usage of

rapeseed oil to changes in its ovnr price and tlat of com¡ætitive suf
stitutes, as lrel-l- as in technological imprcnzement. ltrcwever, no research

report in this regard has been found.

Consr-rnption of Fats and Oils in Canada

76

Per capita consunption of fats and oils, as a whole, has not

increased remarkabl-y, but tLrere has been a rptabl-e change in tlre
pro¡nrtions of vegetable oils and anfuna-l- fats in tjre mix q¡er the ¡nst two

decades. As shown in Table 2.2It per capita consr-mption of animal- fats in
the form of butter and l-ard has declined 50 per cent, from 26 ¡rcunds in

1958 to 13 pounds in 1975. On the other hand, consrmption of vegetable

oil products, in the form of inar,garine, shortening, and sal-ad oiJ-s, has

increased npre than 75 per cent from 21 to 37 pounds during the same

period. It has been evident for some time tlat vegetable oil products

were being substituted for animal- fats. since canada only imports

negligible an¡cunts of rnangarine and shortening frcrn the United States,

nearly all vegetable oir products conswned in canada are produced

domestically.S9 Thus the increased demand for vegetable oil products,

induced both by increases in population and per capita crcnsunption, has

increased the demand for r:a¡æseed oil and, further, strengthed tìe

S8nrg.ur ohlson, op. cit., p. 189.

59canada imported about 81000 tonnes
ing annually from ttre U.S. during I97L-75.
De¡nrtrnent of Industry, Ttade and Conrnerce,

of narrEarine ard shorten-
See Grain lt4arketing Office,
op. cit. , p. 77.



========= =============== =========== ==== ========= ========= == =Mar- Short- Sal_ad Sub- Sub-Year garine ening oiL total Butter Lard totaL Total_

Annual Per capita consumption of Fats and. oirsin Canada, t958-t9?5

T95B 8.5
79 59 8.7
7960 9,4
1961 10.1
1962 g.g
tg9 9,2

7?

Tabl-e '2.21

pounds

Lg64 B.g 70,3 4.9 24.0 Lg,o ?.? 26.? 50,?

9.6' 3.2 zr,3 L9,r ?.o 26.L 47.4
g .2 3,? 2I.6 18. 1 !0.3 28.4 50. O

g,+ 4.I 22,9 I?.0 7,2 24,2 4?,I
9,t 4.2 23,4 16.5 8.4 z4,g 48,3
g ,g 5.0 24,8 lg ,! B. o 2? ,! 5r.g
g.g 5,0 24.1 lg,l ?"5 26.6 50.?

7965 B,?
t966 B,g Iz.B 6,4 zB.! !?,8 6.9 24,? SZ.B
796? g.L !3.8 5,4 28.3 L6,g ?.8 ?4.? 53.0
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L97t g,2t+ 15.06 5,92 30.22 I5,66 8.2 23.86 5t+.oB
rg?2 g.69 16,60 6.?4 33,03 14,g4 ?,6 22,54 55,5?
1973 9.83 t7,49 6.95 34.2? Lj.64 6,? ?o.31+ 5t+.6L
197t+ tO.?2 I?.0+ ?,63 35,)g 73.2g ?.5 20.?g 56,18
197 5 Lt,58 17 .39 ? ,gr 36,?B r!.92 5.8 72.50 49 .28
============================================================

sourcer Statistics canada, Apparent per capita Domestic
ÐiFappear?nc_e of Food in Canada,

ual).

g .g 4.7 23.3 rB.6 ?.+ 26.o Ug,3



rapesed irdustry.

tlntiL the early I950's, the sale of rnanEarire in Canada was pro-

hibited by 1aw.60 rraditionarly, butter has been tìe preferred table

spread in Canada. Holrever, over the past 25 years, marrgarine has been

widely accepted as a substitute partly because the ¡rice of rnargarine has

been lorter than tìat of br¡tter. Tl¡e butter-margarine ¡rice ratio has

remained cq¡stant around 2.I lþ I in favour of rnargarine durirg the past

15 years.6l rn addition, many cqrsumers appear to have switched frqn

butter to margarine because of the "chroresterol" scure.62 The year-

to-year charges in anr¡ual ocnsurnption of rnargarine aver4ed 4.0 per cent

durirg 1958-75. Ihe ønparable fi¡ures for sb¡crtenirg ard sal-ad oils r"ere

4.3 and 6.0 per ænt, nespectively. Ir4argarine hd tle snaÌlest variation

in ænsunption (Table 2.21). rt æpears that charges jn @nsumers'

"habitual behaviour", in relatíon to margarirre consurption may have been

signif icant, but that their rpsporìsiveness to drarges in "econcmic"

factors rnay have hd a srnaLler impact qr margarirre ørsunption. Hortever,

this hypothesis can cnly be conf irmed or rejected thror.rgh statistical

tests.

7B

604. D. I'lcleod (ed. ), t¡e History of Rapeseed in Western Canada.
(Reg ina, Sask. : Saskatchewa

monthly.

62S.a. Gazelle and P.D. Velde, "Margarine Consunption a¡d
Pric-es", Fats and Oils Situation, FOS-273, (Washirgton, D.C.: Econcrnics
Research Sen¡ices, U.S. Departnrent of þriculb:re, June, 1974),
pp. 20-24.

6lsatistics Carnda, Prices and Price Indexes Cat. ìtr. 62-0021



purposes. Lard' vfrich has a higher nreJ-ting ¡nint, produces food having a

drier or "less oily" appearance. However, steadily declining lard-yieJ_ds

per hog and tìus lard production, as lrell as the "cho.l-esterol" scare, have

been major factors behind the reduction in l_ard ocnsr:rnptio¡.63 rn
1975, ¡ær capita consr-rnption of shortening increased to 17 pounds, but

Iard crcnsunption declined to 6 pounds (Table 2.2I) .

rhe tlpe of shortening oil rced by industrial fryers, or by tre
housewife, is nsually specificarty dictated by them. They nay demand a

singLe-oiI component or a blend of oils. specifications, in generaÌ, are

gcnzerned by such things as the nelting ¡nint, o<idative stability, the

keepabiJ-ity of the fried product, as lveIl as by economic factors. Actual-

¡:erfornnnce in the trade q¡er the ¡nsL decade has demonstrated an

increasing acceptance of ra¡æseed oiL as a frying medirrn.64 so far as

this strdy is concerned, one thing needs to be investigated; that is, how

consumers res¡nnd to changes in economic factors.

The level of tfie per capita consunption of salad oils in Canada has

been snal-l-er tìan tìat for nargarine or shortening. However, thre gnowth

rate for ttre ocnsunption of sal-ad oils has been the greatest among

vegetable oil products (Table 2.2I). It has been generally accepted thrat

fresh vegetables and salad oiLs are cunplementary goods. rt has al-so been

determined that thre income elasticity of demand for fresh vegetables in
canada is positive.65 Therefore, increased ¡ærsonal incomes r,¡cul_d

shortening and larrc are ooflrrrìonly used for frying and cooking

79

649. Costigliola, op. cit. , p. 204.

652.e. Hassan and w.F. Lu, Food consr¡nption patterns in canada,
Economics Branch publication 74/B :

63rnio. , p. 2r.



increase tle ænsumption of both goods. The e<parded suppry of

dcmestically-produced ra¡:eseed oil has led b t}le latter beccrnirg the

chief irgredient in the production of salad oils (TabLe 2.20). At the

same time tl¡e increasirg consunption of salad oi-}s has also cørtributed to

the increased derna¡d for ra¡:eseed oil- wtrich was fiet by a sharp o<¡nnsion

in the dcrnestic oilseed crushirg industry o¡er the ¡nst decade.

Al-Zard ard tlassen recently ccmpleted a dsna¡rd analys is for fats

and oils in Carnda based cxr the Lg50-72 data.66 That sbrdy e<pressed

the ¡nr capita dernand for butter, rard, shortenirg and nargarine as

functions of their cnm ¡ric-e, üre Fnice of cl-ose substitutes, the ¡ær

capita ino¡ne of cqrsurners, ard a trend variable desþned to capture t1-e

effects of time-retated charges in tastes and ¡references. Ihe demard

parameters \n€re estjmated by ordinary reast squares, by Zerlner's

seemirgly u'rrelated regressions ard by fuII informatiql nìaximwn Ìiketi-
hood.67 scnre interestirg f indirgs !€re given by tlat study as: lhe

Ievel of tot¿l per capita dernand for all fats ard oil,s was expected to

remain stable at tle o<istirg leveLi consequently, the process of sub-

stib¡tion between fats ard oiLs rculd continue to ptay a key role in
determinirg th¡e level of demard for irdividual oil_s; the effect of a

productrs pricre ard the ¡rrice of its substitute ap[Þars b be highry

BO

in
pp.

66o.a. AI-Zard ard z.A.
Canada", Canadian Journal of

67tot detailed discussions on
A. Zellner ard H. TtreiL, ,'Ihree-Stage
Estimation of Simultareous Equations"
pp. 54-78.

14-25,

Hassan, "Ihe
Àgricultural

Þmand for

these estimation nethods, see
Ieast Squares: Simultaneous
, Econcmetrica, 30 (Jan. L962),

Econornics,
Fats ard Oils
25-2 (JuIy L977),



signif icant in botÌ¡ nragnitude ard direction; adequate recognition must be

taken of the fact tt¡at vegetabre oir prices in canada are nainly

determi¡ed by ttre prices of those products in the U.S. ard international

markets; ready dcrnestic ar¡ailabil-ity ard favoured prices of dcmestically-

produced ra¡nseed oiJ. terd to exert a negative influence cn tl¡e

consurption of animal fats ard butter.

In AI-Zand ard tlassanrs sb:dy, "prices ard inccmes used in the

estimatirg procedures here treated as e<ogenous variables".68

Alttrough no e<planation r.Jas given, tt¡is current study tends b 4ree to
this b¡eatrnent. Without doubt, imprcnrement in national eooncrnic

conditions, ard hencre in disposabre inccnre, cannot be achieved by the

efforts of an irdividual sector alone. Ihe rechanism for determinirg

prices, ¡nrticularly the level it establishes for the price of so1òean

oif is to a gæat e<tent ttre benchmark for the ¡rrice of all edible

oiLs.69 In so far as canadian ref iners ard rnanufacturers of oiLseed

products are @ncerned' they order crude oils six n¡¡nths in advancre, in

order to er¡sure that nnterial for vegetable oil products is avaifable at

reasonably low pricres. !{hil-e the prices of vegetable oi1 pnoducts are

thus basically determined by the cçt of rnaterials ard uages ard salaries

they are also strorgly inftr:enaed by tJ're ¡ntential r"eactions of

ccrn¡ntitive conpanies. rn view of the fact that there are only eþht
major refiners ard rnanufacturers of fats ard oiLs in Carnda, nelative to

the great rnass of ænsulÞrs, it could aLso be that the prices of fats ard

81

68J¡in., pp.

694 ¡ærsonar
United Glain G?ouers

2r-24.

ccr¡rnunication withr A.M. R"mciman, kesident of the
Lrd.



oirs are rcre supply then demand determined. T0 Assuning that the

price at a given ¡nint in time is not affected by the quantity of fats a¡d

oils oonsumd, it r'rcu-l-d seem tìat frcxn tìe estimation procedure ¡nint of
view the price variabl-es can be treated as e{ogenous in t}¡e demand

functions for fats and oils.Tl

B2

Ttre preceding sections, with the aid of time-series data, described

the devel-o¡ment of najor segments of thre industry. rhis section prozÍdes

a time span indication of the ozolving industry using 1967 and l-975 crcss-
sectional- data- Figure 2.2 is designed to il-lustrate both the rel-ative

importance of each segment within the industry and Ûreir different growth

rates o¡er the past eight years. The 1975 data presented in tt¡e diagram

show th¡e fipst recent situation with res¡æct to the factors determining tLre

stPpty of r:a¡æseed and the narket channels a¡ailabl-e for its disposition.
The l-967 data, shown in ¡nrenthreses in the diagram, \r€re chosen as the

earl-ier reference point because some data \rrere nct ar¡ailabl-e prior to that
year.

E. Schematic Representation of thre
Canadian Rapeseed Industry

70A company n'y have several establ-ishments. There are 34establishments in Canada producing fats and oils.
7lrhe best linear urbiased estimators cannot be obtained if aL1regressors specified in an eguation are predetermined.
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analytical. a¡proaches that might be relevant, wiÈhr the ncst 4propriate
beirg dependent on tìe nature of tåe irdust4r. In order to determine

tl¡e best a¡proach in an objective ¡nanner, this ctrapter will ot¡tljne a

nunber of ¡nssible alternatives, discuss tìe nature of tàe rapeseed

industry in terms of factors affectirg tìe determination of its price-

quantity equilibrium a¡ld tlen cor¡cLude r¡Èrich alternative is to be

adopted in tÌ¡e circumstances. F"rcrn there t}re chapter witl proceed to

deveJ-op tàe proposed ecpncrnetric retiodology, especially the choice of

estj¡nation rethrods ard the criteria to be used in evaluatirg tàe

results.

Econornic and Statistical Franrer¡ork

Given tJ:e objective of the study there are a nr¡nber of

GIAPTER 3

"With¡out knowle@e of tåe basic supply and demand situations r¡o

one can possibly urderstand ttre rnajor policy issues in 4ricul_t¡re.',f

This statement is especiarry applicabre to t}le car¡adian rapeseed

industry. Much of the econcrnic research stimulated by the rapid growtJr

of tl¡e rapeseed irdustr¡r has been directed tlus far at quantifyirg tÌ¡e

relationshþs within the irdustrlz. However, as reviewed in tìe
previous chapter, thre studies have generally ær¡centrated ql either the

dernard side or the supply side of the market. ìtr k¡¡ov¡n research

A. Àn Integrated Supply and Demand Analysis

lp.e. samuelson
York: l,lcGraw-Hill Bæk

ard P. Têmin, Econcrnics (10th ed.), (llew
Co. , L976), p.-?08. -

84



r€trÞrts have yet been p.:brished integratirg a1l tåe parts in a sirgle
den¡and-supply rodel; this wilt be undertaken in this study. rt is

expected that a ¡rore useful npdel will be formurated in this way. A

simultarreous equation system a¡pr.oach wilr. be used, for reasons

s¡:ecified later, but it might be prudent to acknor*redge the existence

of ¡nssible alternatives vtrich wiLl first be briefly discussed in terms

of their dvantages ard linitations.

Cobweb Ïheorem

B5

rn tìe late r930's Ezekiel formulated the æbweb theorem to

exprain pnice-<¡uantity sequences for 4ricultural cc¡nrcdities. 2

This theorem was formurated on the basis of the phencrnenon of lagged

supply adjustrnent: Si¡ce production takes time, the adjustrnent of pro_

ducersr ouþuts to the prevairirg price cannot be i¡stantaneous, ard

can ør1y bec.cme ¡ærceptible in tle market after the relevant period of
time required for producirg tlat crslur.rodity.3 As shown in Figure

3.1 tàe quantity demarded in any period depends qnn tle price in tàat
period' but t}le quantity supplied depends on tÌ¡e price in the previous

period. rtre price of ttre product in period t fluctuates until it
brirrys about equarier of demand ard suppry vÈren tÌ,e given suppry

appears on tl¡e market. For o<anple, for scme reason, suppry of a crop

initially drops to Ql which is below Ûre equilibrium ar¡ount e* as

shown in Figure 3.1. !{l¡en consumers' demard eguars tìe initial supply

th¡e correspondirg initial pnice b pt. Ttris pnice i¡duces producers

2¡'rordecai Ezekiel, "fhe cobr+eb Theorem',, e.:arterly Journar-of Econqrrics (Feb. 1938), Fp. 255-90.

3¡.¡t. tbrderson ard R.E. e¡antr Microeconcrnic lheon¡: AMathsnatical Àoo¡e¿çþ (2rd ed. ), (¡ew ÍoiF: - ¡.rcGraw-HiLl Bæk co.ffi
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Fi gure 3.1

Illustration of Cobweb Theorem

Source: p.A. Samuejson and p. Temin, Economjcs (l0th ed.),(New york: FtõGraw-H.ill eoò[ ðð.,-ìgiäi,' p.';ö¿.',



b supply az r", the rext period. rf tÌ¡e guantity demarded then is

to eguar the quantity s¡pplied in that period, tÌ¡e price must faLr tD

PZ. However, this price-l-evel cuts production b eg in the

folJ.owirg period ard so cn. rhis pnocess contjnues irdef initery,
producirg a æbweb pattern, tire nragnitude of their fluctuations depend

upon the elasticiþr of the dema¡d ard suppJ.y curyes. Íhe fluctuations

in prices ar-e like the ocìeanrs surfac-e under the play of the wirds.

TL¡e nechanism cperatirg in Ûre above Figure shov¡s that the

prices terd to @nvetge towards the equitibrirmr tevel, fdicated by t11e

intersection of the demard ard supply cunes, rttrere rp furtåer chrarges

would occur. rhis is a case of "crcnvenEent fluctuation" hhere supply

is less el-astic than denrard. conversery, vñen the elasticity of $pply
is greater than tl¡e elasticity of demard, price-supply æcil_l_ations

might cor¡tinue to grow nr¡re ard r¡¡re uirstable, until price ferl b
absolute zero or pnoduction was ccrnpletely abardoned. This is the case

of "divergent fluctuation". "continuous fluctuation", without an

equilibrium beirg a¡proached, ur¡uld occur vt¡ere denard ard suppJ_y had

the sane elasticiry.4

Ttre æbrteb theorem can be used to ænceptrralize price-quantity

sequences, or to explain the e<tent of pnice variabiLitlz assocjâted

witl 4ricultural ccnnpdities. lhe unoertainty of farm ¡rices has been

one of qriculturers rnajor econcnric ¡xobJ-ems: D.rrirg Ûre current

plannirg process' because of tle historic unpredicta):'ility of market

prices, last )¡earts prices aæ of little use as a guide to the

producer. He might guess tàe rost pnobable set of prices for pJ.annirg

B7

na.9. Shrepherd, Àgricultural price Analysis, (5thr ed. ),(Àrnes, Icna: Iovra Sta ), pp. 35-39.



Prrposes. ftiis set of prrices, probably a discounted set of the

previous yearts prices, may rot reflect Ûre chargirg wants of society

ând, ttrus, distort the cptimtrn arlocation of æsources. rn ¡nrticular,
risks risirg out of price uncertainty, have an im¡nrtant impact cn

incr¡ne e-\pectations ard nay also ¡revent farmers frcrn j¡vestirg in
costly rew production technigues ard result in a slowirg of the spread

of introduction of techrrolog icaL advances in farmirg.S The cause

of tìis ki¡d of undesirabre price fluctuation crcurd be partially
isorated usirg cobr+eb oscillations as one of the analytical tools.

subsequently, suggestions courd be advanced as b l¡ow the degree of

price-suppry variability courd be reduced by appropriate qriculturar
policies ard progralrìs.

Altl'rough the Cobweb theorem is conceptualJ-y logical enough ard

remains a useful tool in visual izug the factors contributrrg to lorg-

run price nÞVements, it is rrorth nctu:E that there are scrne pnoblems in

its pnactical application. For e><ample, it is r¡ct djff icult b under-

stard how charges in r+eather, or in short-run socio-economic ænditions

previously enulnerated, could cause rarked deviations in actual produc-

tion ard marketirg frcm tlat vù¡ich farners rnay have attempted b
achieve. rn addition, dernard ard suppry schedules rrEry r¡ct remain

uncharged c^/er a period of time sufficiently lorg for evi-dence of the

cobweb phencrnenon to r+ork itself out in pnactice. rherefore, it is

rar.ely rylied in actual price analysis.6

8B

fu.w. Cochrane, cp. cit., pp. 78-80.
Alternatively, sone price charges mþht faci.l-itate or irduce

charges in r.esource ccrnbi¡rations in accordance with the dictates of a
charg irg world.

6r.1. t¡cmsen ard R.J. Ftoote, êgricultural prices (2rd
ed. )' (l{ew York: ÞtcGraw-Hill eær co.ffiw. cochrane
also had tl¡e same view (see Cochraner.e.. cit., p. 66 and p. 73).



Recursive Svstems

Tlre theoretical formulation of a demard-supply n¡cdel for a

ccmnodity was first given þr Cor:rnot in 1838.7 He assumed tìat
consu¡ners' de¡nand for a ccno'rpdity durirg a given tinre period was a

function of the qmnodity's market-price a¡d also that producers'

suppJ.y of the ccrrrrndity was a functiqr of tlat price. It was accepted

tt¡at, in general, tÌ¡ere existed an inverse relationshþ betr+een the

quantity demar¡ded ard pnice while tÌ¡ere was a ¡nsitive r^elationship

between tlle latter ard the quantity suppried. rherefore, price was

determined by tàe intersection of demand ard supply cuñ/es. TVþ

inportant obsewations about Cournotrs npdel rtere that tle supply ard

demard relationshþs urere e:<act witl¡out disturbance, ard tl¡e npdel- was

static. B

For a lorg tùne cournotrs Law of demard ard supply remained of

purely theoretical interest. rn r9l9 enpirical- research aimed at

determinirg demard ard zupply curyes frcrn statistical data was started

by ìbre.9 He investþated tàe influenoe of ætton prices cn the

production of ard dernard for tìis ccnurpdity in the U.S. His rprk was

exparded by Schultz, wtro cor¡centrated his research cn estimatirg denand

89

7a.e. Cournot, Researches into t-Ìre fufaûr@
of th¡e theorv of lgealth
Bacon, I'lew York: The l4acMiLlan Co., 1897).

8G. Stolkozic, "Market t'lodels for Àgricultr:ral products",
H.o.A. l{cld (ed. ), Ecor¡cnretric I'fodel Buildirg; Essays on the casual
Chain Approach (2rd
Publ ish irg Co. , L967 ) , p. 387 .

9g.f,. Ètcore, "Enpirical Lavm of Dernard ard Sr:pply ard theFlexibi]ity of Prices", Folitical science o.larterly , 36,- (Þc. 1919),
pp. 566-67.
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and stpply cuñ/es for varior-s agricultural prodr.rcts q¡er the period

between t}le tr.ro r.pr1d vars.l0

rn tìe late l-930's Jan Tinbergen lamched his pioneering and

d¡tnamic macrcecÐr¡otric system vhich narket a botd raising of sights in
ecq¡ometric anal¡eis.l1 since then, research into ecrcncrnetric

npdeL-building has foll-oh¡ed tr/ì¡) nain approaches, viz. æcursive and

nonrecursive s1ætems.12 Tt¡e latter r€s initiated by Fhavermo, and

furtler daneloped by T.C. Ibognans and the Oow1es hrrnission research

groræs.13 The recursive or causal chain s]¡stems vas dq¡el-oped by

wold and Jur.een.l4 Botl appr.oaches çere landrnarks in progress frorn

deterministic to stochastic sletems in n¡¡del building.l5

A recursive sletem is realty a s¡æcial case of the simultaneous

egtations s]¡stem. rn such a s)¡stem, thre endogenoLE variabl_es are

determined cne at a time, in seguence. The fi¿^st endogenous variable,

wt^rich is independent of other endogenous variables, is determined frorn

the first equation. rts solution, then atrìpears in the second eqntion

IOH. Scnuttz, The Theorf¡ and lr{easure¡nent of Demand,
( Ctricago, Illinois: Un '

1I,r. fi'neF9ên, An Ecrcnonretfig_4pproach to Br:siness Cycle
Proble¡rs (Paris: The He

12R.H. strotz and H.o.A. I¡brd, "Recursive vs. rÈ'recursive
s]4stems: An Attempt at slmthesis", Ec.ononetrica I zg-2, (April 1960),pp.417-27.

13r.e.
of Simu]taneous
pp. t-12.

14H.O.a. !{cld and L. Jureen, Þrand Anal}¡sis (New york:
Johnr Wiley and Sons, Inc., 1953)

15H.o.a. vbld (ed. ), Ecrcnonetric rbder- Buirdinq: Essavs on
( 2't

N,orth-Holland Pr¡blishint Co., 1967 ) p. iii.

Fbavelmor "Ihe Statistical
Eqntions", Ecrcnometrica,

Implications of a S1ætem
1l-I, ( Jan. 1943 ),



to determine the vaLue of the second endogenous variable, and so on.

Since each of the eguations in the system can, by a seguence of

substitutions, be transformed into a sirrgle erdogenor.:s variable, the

orriinary least squares technigue can be applied to ôtain the best

linear w¡biased estirnates of the structuraL cæefficients. Ttle npst

attractive feature of a æcursive qrstem, relative to a r¡cn-recursive

sl¡stem, centers or¡ its simplicity with æspect to estimation of the

ecrcnornic relationships specif ied in tÌ¡e n¡¡del.

Ihis concept can be ilLustrated by a diagram of causaL

ordering. In Figur.e 3.2, variables X(01) | X(02), md X(03) represent

three sets of predetermined variabres vhich are assigned b causal

Order O since their val-ues are rpt determined or caused by interaction

wilhin tàe npdel. They are predetermined or, in other rærrds, ready for

use in e<plaining t¡e ¡rs¡ements of the erdogenous variables. For

e><ample, the endogerrous variable X(l) is a function onJ.y of e<ogenoirs

variable X(01). Considering the npdel as a vÈrole, X(1) is Û¡e first
endogenous variable lÈrich can be determined by the e(ogenous variabLes.

Tf¡us, t}le step of ecplainirrg X(1) is assigned to Car¡sal- Order 1. The

second endogenor:s variabl-e, X(2) is defined as a function of X(1) and

X(02). As the vaLr¡e of X(l) has been ful-ly determined in tl-re first
step, this step is called Causal Order 2. Similarly, X(3) is a

function of X(2) and X(03). Ihe va.Lue of X(3) cannot be determined

logically at any earlier stage than Car:sal Orrler 3 becar:se the val-ue of

X(2) is a prerequisite for tl¡e estimation of X(3).16
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16x.A. Fbx,
John Wiley and Sons,

Intermediate Ecpr¡cmic Statistics, (New York:
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ùl Car-sal Order I in tl¡e recursive sletem, as cne eqr:ation

srtains cnly a single endcAenor-s variable, mbiased estirnates of the

coefficients can be obtained by orrCinary least squares regression

analleis if the I'Þrkoff ørditions tpld.lT Tt¡e mbiased and æn-

sistent estirnates of t}re æefficients in Car:sal Orrder 2 ælrt also be

obtained by tl:e least sguares nethrod if the estinnted values of X( 1)

obtained in Carsal O¡der I replace the acttnl values of X( I ) before

making the cornpr:tations. This is becar¡se t}re estinated X( I ) series

becunes a predetermined variable vhich is tncorrelated with the

residr-als in the estÍnating equation in Car¡sa1 Order 2. Similarly' in

the succeeding steps, æch of tl¡e eqntions in tìe sletem can be

transformed into a single andogenor.:s variable by a sequence of sub-

stitutions.

The npst sùnplified r.ecursive npdel representing the price-

qnntity relationships can be expressed as follovs:18

93

3.1 Snpp1y eqi:ation

3.2 Þmand eqr.:ation

3.3 lt4arket clearing

v¡here Q¡ is t}¡e quntity sçrplied at time; Q*¡ is the qrnntity

demanded, Pt-l is the lagged price whrich is predetermined; P¡

is the current price of the ørnrodity uhich is a dependent variable;

and b are [Erameters to be estinated, and U¡ and V¡ are

Q¡=aP¡-1+U¡

P¡=bO¡*+V¡

Qt*=Qt

17a detriLed discr¡ssion

18tni" example is given
Theorl¡, (New York: John Wiley

will be given in the next section.

by A.S. 61dber9€rr Ecar¡onretric
& Sons, Inc., L964 ), p. 354.



9t+

residtals. @r:ation of the ncdel can be visualized with tlre help of
the following diagnm (Figur.e 3.3).19 The sr-rppJ.y egrntion is

represented by the arrchE slanting dov¡-¡vard from p¡_1 to et and

Pt to Qt+f . Ihe dernand eqr.ntion is represented by vertical
arlovæ leading frorn Q¡ to pt and e¡a1 to p¡ç1. Ihe
*

Q¡ is eLimirnted through tàe linkage of the ',identity eqrntion"

(equation 3.3)' showing t}rat the caæe-effect Lelationship flor."s frqn

thre price to t}re grnntity and, then, frcrn the qrnntity to thre price,

and so cn through time in an irreversible dlaramic process. This is a

special case of a recursive s1ætem and is al-so a nanifestation of the

cobweb tÌ¡eorem.20

strotz and lrbld argued tlnt at any given nrrnent of time, if
variable X is a cause of variable Y, then variable Y cannot be a cause

of variable X unless at a different point of time. The car:sal sequence

being a linear chnin without feedback involves a snall time Þg. This

is tàe nost important reason for the opinion tlnt the dlmamic econornic

rel-ationships rnderJ-ying the operation of the ec-onomy are r=ally
recursive in nature.2l Hov¡q¡er, some p,ractical pnoblems a¡4>ear to

limit the application of the recursive sletem.

It is trræ tlnt it is difficult to find examples of narkets

where equilibriun prices and quantities are simultaneor.sly determined.

l4ore realisticalJ-y, selrers nay set prices, buyers react, st¡cks ney be

acctmul-ated or depleted, seLJ-ers react to those ncr¡ements, and so cn.

Ihnis diagnm is given by K.A. Fox, op. cit., p. 406.

2OWiltar¿ W. Cochr:ane, Farm prices: M)¡th and ReaÌity,
( 3rd ed. ), ( lulinneapolis, minnes ress,
1964 ), p. 181.

2ln. Strotz and H. vbldr ep. cit.



It¡e causal seguence involves sorne sort of adjr.:stnent process. The

crucial factor is t¡¡at the length of time reguired for conpleting tJ:re

adjr.:stment process is rnloown and it couLd vary urder different cir-
cumstances. If data do not æincide withr the adjr:strnent period, tÌ¡ey

çouLd be i¡valid vhen they are used to nìeasure tìe tn-re car:se-effect

relaticnships. rn tlis case, it ræurd no rcnger mke ecqrcmic sense

to use tÌ¡e recursive s¡ætem a¡prcach. The ccnnrqr vay of deal-ing with

thris pr^oblem of car.¡sal direction is to cqrstrr-rct annual or qrnrterly

non-recursive rpdels which ignore the lags within their respective

periods of obsen¡atiqt.22 the heavy erngnsis cn interdependent

moders by t}le leading econornetricians i¡ the 1940's and 1950's vas

partly based cn the irnpJ-icit asswnption tìat tlre nost important time

series h¡ere, and iæuld continæ to be available cn an annrnl_

basis.23 As Johnston rroted in similar circurstances, tÌ¡e "enforced

aggregation o/er time periods can trtn a truly r=cursive nr¡del into a

f ulI simultaneous ore with all the resul-tant estirnation problems.24

Due to the lack of iæekly or s/en ncnthly data for measuring th¡e r:eal

causal rclationships, a recursive s1ætem approach couLd not be applied

at tÌ¡e present time. Conseqr:endy, an alternative approach had to be

sorght.
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22t.C. Liu, "A lbrthly Recursive Econcrnetric l'4cdel of
Llnited States: A fìest of FeasibiJ.ity", The Review of Eccnomics and
Statistics' (Feb.r 1969): Reprinted i¡ fhe Collected econornic Papers
of Pr.ofessor Ïä-Chr¡g. Liu, (Täipei, Ui

, L976 ), pp. 285-97.

23r.e. Fox, sp. cit., p. 390.

24,:. ,lohnston, Econonetric l4etl¡ods (2nd ed. ), (New York:
McGrzeuill Book Co., ]m



S ímul taneor:s-Eqr-ra tion Sp tems

Econornic nodels nornally involve a set of relationships de-

signed to explain tle behaviour of selected variabl-es. For example, a

simple nr¡del of tl¡e narket for a given ønnodity nay involve supply and

dernand fr¡r¡ctions vf,rich are able to oiplain tÌ¡e eguilibrirrn ¡rice and

quentity exchanged i¡ the market. Additiorla1ly, a sophisticated npdel

nay explain t-fre determination of various i¡c.orne sntrÐnents by means of

appropriately specified relationships. such a system of eqrntions

explicitry takes accolnt of tl¡e interdependent nature of the broad

ecor¡omic relationships present in a npdel. Va1tes of endogenous vari-

abLes are jointly determined by inter:action of tlre relationships in a

model ætrmcnJ-y lmo!'n as the simultaneous-equation s1ætem. Since there

are no caL¡se ( stimulus ) - effect ( response ) ¿relationships anrcng the

endogenous variables, this sletem is aLso referred to as the non-recur-

sive s1stem.25

In view of the fact tlnt the essence of econornic theory is to
postulate thre j¡terrCe¡ændence of econcxnic ¡hencrnena so thnt determin-

ation of tÌ¡e values of variables can be urdertaken by simultaneor.¡s

interaction of tÌ¡e relationships, the staff nrsnbers of the Oowles

Conrnission for research i¡ eqcnornetrics æncLded üat an entire slstem

of equations hnd to be ænsidered as a rnit i¡ order to understand and

to quantify ecrcnomic relationships. Hence the single eqntion a¡proach

is rpw cornpletely outrn¡de'd.26 White tJ:e s1ætem a¡proach is

oÁ

25H. u¡otA, "Forecasting by the frnin Principle", in H. v*cld
(ed.) (1967 ), ep. cit., pp. 6-36.

26R.¡. Fæte, Analytical Tools for Studying Denand and
Price Structures, ègricultural tlandbook 146, U.S. Deprtrnent of êgrí-
@ton, D.C.: U.S. bvernment printing office, I95B),pp. 53.



cofimo1ly aFplied in nacr"o-ec-onomic strdies. For example, the Klein-
coldberTger ncder a¡rd tt¡e Brookings nodeL of tÌ¡e u.s. econcxny, the

CÀNDTDE model and the TRACE mcdel of the Gnadian ec)ncmy, and the

Osaka rpdel of the Ja¡nnese eqcncmy are r.æll-known.27

rn t}le area of oirseed stt¡dies, lbuck and l4anr¡ lnve applied

the sletem a¡prcach to deal with¡ tÌ¡e U.S. dcrnestic and foreign denand

for soytrean".28 And an attempt has been nade by craddock to

dorerop a ønlnrable slrstem br the ènadian npeseed econcrny.2g

As f,ar as tìis study is æncerned, as wilt be revievæd in the next

sectionr €ch segiment of the indr:stry has been facing a nearly perfect

ccxnpetitive narket. The equilibriun of pnice and qrantity within each

segiment and beti,'een segments of the industry are simul_taneously

determined. This clnracteristic is, of course, the basic jrstificatio¡
for th¡e use of a simul-taneots a¡proach. In addition, there are certain
characteristics of interdependence betveen tj:re segments of the industry

whrich support the application of an interdependent s1ætem a¡proach.
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27r.n. Ioein and A.s. brdbe'geË, Àn Econornetric rbdel of
!hg_ tinited States, 1929-1952, ( Ansterdam, rth_flolland, Inc. , 1955 );

J. D¡esenbe5ry, et al.r- ( ed. ), Ihe Brookings euarterty
Econometric Ittrdel of t}re L¡niEed states ffia

Carndian Ec.or¡omy, nepo
(Tbronto, Qrtario: tJniversity of Ttcronto, 1974)¡s. rchinura et al., "A e:arterly Ecor¡crnetric lr,tcdel of Ja¡¡n",
Osaka Ec.or¡crnic paperãl ¡erch !964.

281.p. tbr:ck and J.S. lâr¡r¡, An Ana]]¡sis of Donrestic and
IoI:i?T TBnd fof u.s. sovbean and iBulletin 256, Sricuf tur:aT er-sity ofMinnesota, Ì968.

2%l-¡. craddock, "ènadian Ra¡æseed price prediction - APreriminary Report", thprbrished Faper, ( winnipeg, lbnitoba r De¡nrt-mert of Agricultural Ecor¡cmics, Uriversity or ¡gñitoba, 1973).

J.A. sauyer, Tì:ace Þ1k rrR: An Annual Ec€nornetric Irt¡del of The
ArnJ-1eis,



Itrese ch¡aracteristics are briefly described below.30

Joint Products: Oil and neal are jointJ.y prrcduced by crushinE

ra¡æseed. Hence surpplies of oil ard real are tightJ.y linked to each

other, ard to the quantity of ra¡æseed cn-¡^shed. O:ì tàe other hand,

al-thot4h thre ecronomic factors uhich inflr¡ence growtl Ín denand for oil
ard neal are different, t.lre ¡rrices of oil ard rreal jointly determine

the vaLue of ra¡æseed products. Ihe latter, in turn, influence tle

anpur¡t of rapeseed cn:shed.

l'lultiple I'brkets: I'lany distinct narket outlets ccrlìpete for the

available sêed, meal ard oiL. These outlets gr^ow at different r:ates

9B

irdividr:a1ly, but any change

affects t}te sr:pply available

srpply is given.

Econornic Sectors: Rapeseed is one of tìe oilseeds ín the rcrld-wide

netv¡rrk of ccrn¡æting edi"ble oil-producing prcducts. IÈs oil is ore of

thre nany edible vegetabJ.e oils in tÌre fats and oils category, and its

meal is one of several high-protein feed pr.oducts for tl¡e livestock-

feed sector. Therefore, tl¡e wt¡ole rapeseed irdustry is an integral

part of tlle brcader econqnic æmplex vhere ønpetition and substitution

between æmnodities are substantial-, and there is a high degnee of

interde¡ændence between any or¡e corn¡nnent of the ccrnplex and the

others.

Intendependence of Rapeseed and Its Prodrcts with Larger

]-n

to

demand in one n¡arket sirnultaneously

other outl-ets because thre o¡eral-l-

30These i-deas iære advanced
Dcrnestic ar¡d For.eiqn Dennnd for U.S.
Ttechnical Bulletin 256 (þricultural
of lttinnesota, 1968), p.8.

by J.P. tlrrck ard J.S. I\bnn,
So9ceans and Soyùean Products,
Experimental Station, [-hiversity



Anpng Sqrnrents: In the npeseed indr-stry, the nature of tl¡e mutml

inflrrence and i¡terrCe¡=ndence of the segments, witJr respect to the

dsnand for ra¡æseed and its products, shouLd not be ignored. Àny

change in tìe factors affecting the denand in cne segment of tt¡e indæ-

try is reflected t}rroqhnut tÌ¡e entire industry within a )æar. lbtur-

ally annml pnoduct prices and narkeÈ fLor¿s ane simr:l-taneor:s1y deter-

ni¡ed.
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Simultanei ty of Equal ibra tinq Price{uanti ty Determinations

Giverr the abo¿e discrssion, âDd

determinaÈion of prices and qrnntities,

to use an j¡terde¡ændent sletem in this

and denand characteristics for Canadian

The prirnary objective of this section is, with the aid of

existing econornic theory, to explicitly identify tìe factors v¡i-rich

infl-rænce priceoutput behaviour related to the ènadian mpeseed in-

dustry. Factors affecting the structure of an industry are judged to

be important vtren they force individr-als and firms within the industry

to adjr.st and readjr:st their nrerchendising and production p1ans. Ihe

nrore irn¡nrtant factors, according to Boyne, are the nwrùrers of seJ.Lers

and buyers, and the substitutability and ccrnplementarity of prodrcts

and inp.:¡s.3] The ecor¡ornic behnviour of producers, e<¡Ðrters,

B. The }hrket Strrcture of the ãnadian Ra¡æseed Indr-stry

the reality of the simultaneous

it a¡4nars to be a¡propriate

stndy to investigate the suppJ-y

rapeseed and rapeseed oil.

3lo.H. Bolr¡e "Market Strr¡cture Variables and tl¡e ArnJ-1ais
of Firm Behnviour", in V.L. Sorenson (ed. ), Agricul-tumL l4arket
Anall¡sis, (East lansing, Þlichigan: The Board of Ttustees of l"lichigan
State Lhriversity, 1968 ) pp. 81-98; Additional factors, including cost
structure, vertical integntion an "conglønerateness" are also
im¡nrtant, see F.M. Scherer, Industrial I'larket Structure and Economic
Perforrmnce, (3nd ed. ), (Ctricago, Illinois: Rand ltlblly & Co. , L97I),
p. 5. The detailed discussions, trcwever¡ âre be1rcnd the sco¡æ of tìis
stuCy.
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crushers, refiners, and manufacturers wilL thus be analyzed in terms of

those factors.

Prcducers

Prairie farmers prodrce ra¡æseed vtrich rrny be ¡xrrchased by

els¡ator æmtrnnies for cn:shing or by e<¡nrters for shipnent i¡ its

natural state. Under rprmaL circr¡nstances, the growers are nLrnercus

ard sellirq eguival-ent products frcm the ¡xrrchaser's point of view,

irnplying tl¡at there are rp advantages or disadvantages associated

with selling to a particul-ar ¡urchaser. Bothr pr.oducers ard ¡urchasers

ar.e free to enter or withdraw fnorn ttre nnrket, ard generally process

perfect information about the prenrailinq prices.

The assurnption of perfect cornpetition may rpt be fully real-ized

in tle real narket at the farm LeveL, but it is generally accepted that

the narket is perfectly ænpetitive.32 As tlre nunrber of farmers

and p:rchasers are sufficiently larrge, an irdividual seÌLer or buyer

has orùy an im¡ærceptible influence on tÌ¡e narket price and cn the act-

ions of otl¡ers. A prodrcer can rn:<imize his pr.ofits by pr.odrcing Lp to

thre point vt¡ere price equals his rnnginal- cost. EVidently, since t}le

the product is honrogeneous and ererlòody possesses ¡ærfect market

infornntion, a ¡rurchaser will rpt buy at a ¡rrice higher tÌ¡an that

prevailing i¡ the narket. Resources tend to be attracted to irdr:stries

whose prodncts are in t}re gneatest demand. Ihe nnrket price of a

product, r-¡rxier corditions of ¡ærfect ønpetition, is determined by the

joint. actions of buyers ard sellers in eqnlizirg the 4gregate narket

dennnd for and slpply of the prrcduct. The eguili-briwn pnice-guantity

32rhe cordition of perfect ccrnpetition e<ists vd-¡ere the
product is hrcnngeneous, both br:yers and sellers are nLunercus, [Ðssess
¡ærfect rnarket information, ard are free to enter or e(it tl're market in
the long n:n. See J.1"1. lþnderson and R.E. gJardtr op. cit., p. J-04.
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is attained when the egrnlity of demand and supply gr:arantees tÌ¡at

bqrers' desires ( utirity nra<imization) and selLers' desires (profit
nnximization ) coincide. 33

D<porters

Rapeseed, to a gæat e<tent, is interchargeable w'ith various

oilseeds ard oil-bearing products; therefore, t}re q¡erall- availability
of oilseeds in international rnarkets affects the degree of ccnrpetition.

Theoretically speaking, canadian ra¡æseed coul-d be e<ported b any

country in thre i,¡crld. ¡b one importer can e<ercise the ,'¡nvær of

buqrer" to depress our ra¡æseed prices below tÌ¡e international price

1s¡e1.34 on the other hard, only a few countries e<¡nrt oilseeds

to Japan ard tìe E.E.C. vhich are Canada's rnajor rnarkets. lhe narket

stnrcture of tl¡ese foreign markets can, fi:crn tåe canadian point of

view, be crassified as "oligo¡nlistic" - a s¡æciaL case of "im¡ærfect

conPetition".35

rn the real rcrrd, ttre rnajority of narkets tend to fit into

th¡e rearm of "im¡ærfect con¡ætition": They are neith¡er ¡ærfectry

crcrnpetitive rþr perfectly nonopolistic.36 rn the econqnic litera-
ture, discussion of tlre pricirg rechanism inder "cun¡ætition arorg the

few" has been ectensive.3T tlnder corditions of oligopory, tl¡ere

33IÞ¿9.., p. J_4e.

34r.U. Scherer, gp. cit., Grapter 9, ,,l,larket porær on Û¡e
Buyers' side.

3slÞiq.. , p. 23e.

36P.4. Samuelson ard p. lÞmin¡ op. cit., p. 483.

37por e<ample, seven out of thirty-six arLicles selected in
w. Breit and H.M. rbchman (ed.), Readir¡g in l'ricroecor¡ornics (2rd ed.),
(Hinsdale' rllinois: Dlden Press, 1971 @irn¡nrfect
conpetition" market strrætures.



are onry a few firms in an irdustry, thre activity of a sirqle firm
s¡okes and inflænces æactions frqn oth¡ers. the demard cuwe faced by

a single firm is to sorne e<tent, irdeterminaÈe, urless thre firm can

predict witì accuracy *trat the reactions of its rivals wilL be to

market initiatives on its par¡.38

In the Ja¡:anese rnarket, Broeska claimed that Canadian rapeseed

e<¡nrters faced a "kinked" dernand cunre.39 This concept asswnes

tl¡at an acceptable rnarket price has been established and tlat if or¡e

firm l-orærs its price, other firms will foll-ow suit in order to nain-

tain tìeir narket share. rf, lpwever, one firm raises its price, other

firms will be reluctant to fiolLow ard they wiJ-l increase their market

shares. Eithrer raisirrg or lov¡ering price, therefore, will be of no

benefit to any firm since rpne can nnintain their narket shares at a

higher price rpr increase their rnarket shares at a 1c¡¡er ¡rice. The

resu].t, tåerefore, is thre "kinked price", vñich is associated r+ith a

discontinrDus rnarginal rq¡enLæ cuñ/e, beirg acceptable b all firms.

Below this price, rivaÌ firms are very nes¡nnsive b pnice decreases

because it pr:ts intoLerable pressure orì tf¡eir profit rnargins; abq¡e

this price they are rpt res¡nnsive to price increases because it
resuÌts in losirg tÌ¡eir rnarket shrares.4O Hor+sler, th¡e fact that

the Japanese oilseed rnarket has been facirg price flr:ctuations frcrn

lear to FaEr does r¡ct seem b agree witì tåe characteristics of
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38R.H. Leftwich, lhe Price Svstem a¡¡d Resource ALlocation
( 3rd ed. ), (New York: Ho

3h.. B,oeska, "A D*.mand Anal1æis of Canadian Oilseeds in
the Ja¡nnese I'larket", wrpublished lrlaster's thesis, (winnipeg, l4anitoba:
Department of þricultural Econqnics, üriversity of t'lanitoba, 1970), p.
74.

40n.H. Leftwich¡ op. cit., p. 226.



Lo3
r¡elative price rigidity, rvtlich the theory e<plains.

Tt¡ere is reason b belis¡e tÌ¡at tlle pricirg nechanism of "price

leadership by a dcrni¡ant firm" might be an appr.opriate e<planation of

price fluctuations in tle international market faced by Canadars

ex¡nrters.

As discussed earlier in &rapter 2, U.S. soldreans have dcrninated

çorld oilseed rnarkets, incltdirg tàat of Japan ard the E.E.C. lhe

share úrich Canada asslnnes of the rcrld rnarket is relatively snaIl.

Canadian e<¡nrters may behave as thourgh they iìere c[Eratirg highly in a

ccrnpetitive æntext, but tìey only can sell *rat they do, as lorg as

they sell at tÌ¡e price set by the dcrninant e<¡nrter. The dcrninant

ex¡nrter determines his price by assunirq that his rivaLs w-ill con-

tinr:e to act as price takers, but tÌ¡e latter's reactions must be

seriously considered. Since nc known "ccllusion' e{ists betçeen U.S.

ard Canadian e<¡nrters it might nct be ilappropriate b describe tlle

structure of tÌ¡e e<port market as "im¡nrfect ællu.sion" under cordi-

tions of irnperfect €ntrEtition.4l This statement could be valid i¡

thre light of the s¡idence tl¡at U.S. so1òean ard m¡æseed prices have

been highly correlated. 42

Rapesed ard soþeans can be differentiated on the basÍs of

physical draracteristics, altlor:gh they are close substitutes. In

addition, ron-price conpetitive factors, such as sales prcmotion

4lthis terminology ms r.sed by R.H. Leftwich, sP. cit.,
Ctrapter 11, "Pricing ard Output tMer Oligo¡nly".

42rhe correlation coefficient of international ¡rices of
ra¡æseed ard soþeans o/er the 1958-73 period was 0.93. See O.A. Al-
ZarÅì European Ccmnunitv tr4arkets for Soft Oils: Implication for
Canada, ¡b. 75/13, (Ottawa: Econqnics Branch' þriculture Canada,
1975), P. 51.



throtryh trade missions, ard tÌ¡e reliability of continu¡cr.¡s suppJ-y, can

assune particular im¡nrtance. Therefore, Canada's e<¡nrters rnay e(per-

ience a l-ess t}an perfecLly elastic demard cuwe.

Crushers

ïhere ar€ a few firms vÈrich crush the rapeseed, ard a few re-

finers ard manufacturers of oil prcdrcts vÈ¡o utilize the rapeseed oil
produced by tJre crushers. Intuitively, tÌ¡e strr¡cture of the nnrket

faced by the crushers coul-d be characterized as "biLateral- oligopofy".

Horrever, q¡idence can be gauged frcrn tàe fact that, in 1975, for

example, crrde rapeseed oil accounted only for about 28 per cent of

the irqredients used in tìe ¡rrodr.:ction of vegetabJ.e oil pnoducts.43

ltre position of npeseed crushers in the fats ard oils nnnufacturing

irdustry is similar b tlre ¡nsition of rapeseed e<¡nrters in t}re inter-

national- oilseed market. fhey can only be considered as a "smalL firm"

in an imperfectly conpetitive market. Soldcean oils, either those prre

duced by eastern crushers in Canada, or im¡nrted frcrn the U.S., have

dcrninated the rnarket associated with Canadian fats ard oils. As dis-

cr¿ssed earlier in Orapter 2, ttre ¡rrice of m¡nseed oil is nainly deter-

mined by ttre price of æ1bean oil, uhrich is, in turn, established on

the Ctricago Boarrl of Ïtade. this practical pricirg nechanisn can be

best e<plained by the tleory that mder rnoÈganized r¡cn-collusive oli-
gopolistic markets, the dcminant firm sets the price fior tìe irdustry

ard allor,¡s tìe snaÌt firms to sell aI1 they desire to sell at tÌ¡at

price.44 rherefore, Prairie crr¡shers might face very elastic

dernand cuwes for their products.
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43as inOicated in Table 2.It Ln Ctrapter 2, about 743 mil-
lion purrds of rnargarine, shortenirg ard salad oils r+ere produced in
L975, utilizirg ørly about 209 million powrds of ra¡æseed oil.

44R.n. Leftwich, gp. cit., p. 223.



Frcrn the point of view of tle effect of sr-¡bstitute ¡rroducts on

a firmrs behaviour ard market results, the elasticity of demard for its
products will be greater, the greater tÌ¡e sr:bstitutability of a ccrrì--

petir¡g Fnoduct; ard t}re larger the nrmber of sr-dcstitute pnodr:cts, the

nrcre elastic tÌ¡e deJnard for its pnodrrc¡.45 ¡s discussed earlier in

Chapter 2, many im¡nrted crule vegetable oils, edible animaL fats ard

marine oils are sr¡bstitutable fur ra¡nseed oil; ard the degree of sub-

stitutability is high. this supports the anEument tl¡at crushers face

very elastic denrand cuwes. Ibiæver, some qr:alification of this state-

ment might be r.egr.rired.

fhe subject of vertical integration has been one of the npst

interesting research areas in tåe narketing of Canadian agricultural

ard food prodr¡cts.46 the linkage of trc or nore stages of pro-

duction ard marketirg Frocesæs can reduce transaction qcsts, ard ir
crease managerial æntrol ard market trÞrt'er because of a nwrber of

factors, srrch as less intensive contractirg, less duplication, a higher

degree of standarizaÈion, fewer pnoduction lines, faster intra-s)¡stem

floq¡s, better intra-system ccnunulication, louer system risk, faster

adopLion of technology ard higher productivity.Al Horrerer, verti-

cal. integration car¡ harm ron-integrated firms råich fird themselves
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46O.C. Þvine ard Iyl.H. tbv¡}cins, nVertical Integration and
Ccrnpetition i¡ the Canadian Food Industry", in R.l'1.4. Io¡ms ard
R.L. Iouks (ed.), bnpetition arrd Pulclic Pol-icy on Cornpetition in the
Ca¡¡adian Fæd l@!ry, Prcceedirgs of þricultura-l- ard Food l4arketirrg

a: Þpartment of þricuLtural Econcrnics,
thriversity of lilanitoba, L977 ), pp. 76-100.

47m. ecgar, nEffects of Hministration Contr¡ol on Efficien-
cy of Vertical l4arketing Systems", JournaL of l4arket Review, 13 (Feb.,
f976), pp. 12-24.

45o.H. Boyne, op. cit., p. 95.



denied c€rtâin Ðurces of srppry or narkets, or locked into a ¡xice

squeeze by their integrated rivals. I,Ìhen firms integrate, fear of

predatory tactics irdtrces otÌ¡ers to follow suit, if they can; it nrakes

suwival n¡¡re difficul.t for tÌ¡ose bo srnal-I to dopt tìis alternative.

Ihis resuLts in an increase in the size of an optimal- pa:odr.rction rnit,
a¡d intensifies pressure th.or:gh narket concentration.48

In the autlorrs opinion rp vertical integration e( ists in the

rapeseed irdr:stry. Hovever, it is cqfirìon pnactice fior the manufac-

turers of vegetable oil pnodrcts b orrCer threir crude vegetabJ.e oils
for pr:ocessirg six nonths in dvance of need in onCer b irnpr.ore trrice

stability and ensure lorg-term supply continuity.4g If tìis advan-

ced p:rchasing practice has r.esulted i¡ intensified ccmpetitive [Ðr+er

for tl¡e "o)ntracted" firms o¿er the "norrcrcntracted" firms the rnarket

structure, and subseqr.:ently market ¡:erformance, vould be npre ocrnple><

than that discussed pro,zior:s1y. Dre to data deficiencies r"elevant b
the investigation of vertical in@ration r+ithin the rapeseed irdustry,

thre assuunption that crushers are facirg very elastic demand cun¡es is

made in this str-dy.

I'lanufacturers
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Tt¡ere tære 34 establishments in Canada in 1975 that pnodrrced

marr3arine' shortenirg and salad oils. Since æme establishments belorg

to tÌ¡e salne ccmpany tiere are real-Ly onfy eight major manufacturers of

oil pnoducts. Or the br4rer's side, there are nunerous consLrners. this

is a Qpical oligopolistic narket. the nechanisn of price ard, thns,

48r.m" Sch¡erer, sp. cit., pp. 87-88.

49e p"rsonal ccnrnr¡rication with M. Faille of Canada Packers
Ltd . ( f¡bntreal Div ision, Sept. 20 , J-977 ) .



pr€fit determination of an oligo¡nrist deperds qnn tìe actions a¡d

reactions of his rivals. Different theories are based çon different

assrnpÈions regarding market behaviour. lhere seems b be nc qte set

of asst-rnptions vf¡ich has a very general app1icability.SO Hor+aner,

one thing is c-ertain: if a firm in an oligopolistic rnarket supplies a

substantial ¡nrtion of tÌ¡e narket, then te faces a dor¿nward sloping

dernand cun¡e, the elasticity of vtrich is determined by the conpetitive

position of his prodrct.

Canada im¡nrts onì-y a negligible ænor¡rrt of nnrgarine ard shrort-

enirç and nearly all the vegetable oil prodrrcts cpnsuned are pnodirced

dcrnestically. ltc disaggregated data on sales of vegetable oil prodrrcts

by conpany are a¡ailable ard thus no neasurement of the degree of con-

centration of sellers witìin the irdustry can be nrade. "Concentration"

is neasured by the per cent of the btal output of th¡e irdustry vhich

is prodr:ced by thre X largest firms, vÈrere X is sorne smal-l nunber srch

as four or eight.5l ÀccorrCirç b Bain, a "criticaL ls¡eL" of crcrr-

centration occurs nt¡en 70 per cent or nrrre of the rnarket is controlled

by thre eight largest firms. Industries with rÞre concentration tl¡an

thris, average substantially higher ¡rrofits than tl¡cse rvitì less concen-

tration.52 In Canada, as roted abo¡e, there are orùy eight rnajor

manufacturirg ccrnpanies ( it should be rpted tl¡at one ccmpany may have

sq¡eral esÈablishments). lhere seems little doubt that tÌ¡e degree of

r07

John Wiley & Sons, Inc., 1959), p. 16.
50m. *¡r¡ik, Strategy and I'brket Stn:cture, (Nevr York:

Wiley & Sons, Inc., 1959).

52;.s. Bain, "Relation of

51¡.S. Bain, Industrial Orcanization, (New York: John

centration", Quarterly JournaL of
Pr"ofit Rate b Industry
Ecorsnics, ( Aug. Ì95I),

6rr
pp. 293'324.



cÐr¡centration must be very high. Ihis nny imply that considerirg the

market for an irdividual p:oduct, each company has sr:pplied significant

¡nrtions of thre nnrket ard Èf¡at each has its ov¡r i¡flr.ence on tJre de-

termination of tìe narket pnice. fb some e(tent, each is a "price

maker". Hcwever, considering the nnrket fur vegetable-oiI prodæts as

a *hoIe, regardless of the nature of the rnarket structure, the eguili-

brium price ard qr:antity are determined at the i¡tersection of the

4gregate demard-supply cuñ/es. Since both tåe quantity demarded ard

the ar¡erage price of vegetable-oil products are co-determined, it tæuld

be, frcrn an econornetric point of view, appropriate to treat both¡

variables as erdogenouls variables in an ægregate simultaneous-eguation

mode].

In surnnary, the nt¡nber of ra¡æseed groraærs is nwnerorìs, so that

each producer lns litt1e influence on th¡e price of the pnodrct. lhe

share of Canada's ra¡Þseed in international oilseed narke.ts is reLa-

tively snaÌI so tl¡at Canada has little inflrænce on tlre price prorail-

ir¡g in tl¡e rcrl-d rnarket. Ihe nunber of crr:shers is snall, but the

nr¡nber of ccrnpeting ccnnpdities of ra¡æseed oil is J.arge ard tÌ¡e degree

of sr:lcstitutability betr+een tÌ¡ose ccrmrpdities is great. therefore,

crushers' influence on tl¡e sellirg price of ra¡æseed oil is limited

to rÞn-price ccrn¡ætition ard prnoduct differentiation such as quality of

oil, consumer preference, security of stpply ard health crcnsiderations.

In contrast, manufacturers of vegetable oil products have significant

inflr:ence on t}re ¡rices of their prodrcts because tlre nunber of pro-

dræers is snal-I ard tÌ¡e conpetítion frcrn fureign cor¡rtries is not sig-

nificant. It¡us farmers, ei[Ðrters and crushers can be classified as

nprice takers" since pnices are jointly determined by market dernand
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ard sqply of the ærrespordirq Frîodrrcts they ¡rroduce. or the other

handr manufacturers of vegetable-oil pnoducts e<ert a significant Ín-

fltnnce in determining tÌ¡e nnrket ¡rices of margarine, sbrortenirg ard

salad oils afÈer taking accoL¡:ìt of ttre ptential reactions of a limited

number of rivals. Hor,,ever, considerirç the s¡eral-l narket fior veg*

tabl*oil prcducts, the basic econcnric pnincipJ.e of demard ard sçply

determi¡irrg t¡¡e eqttilibrir-m prrice ard qr:antity is still applicable. It
nay tLrus be concLrded that a simuLtaneous s1¡stem approach is an appro-

priate analytical- tool, given the nature of tlre rnarket structure of the

irdustry.

C. l4ethodology

109

The essence of this strdy is neasurement of the econornic re-

lationships and prediction of the future, given tÌ¡e variabLes assoc-

iated with ttre industry ulder review. The nethodology dopted foÌlov¡s

the ræIl-known sequence described below:53

Specification of the nndel: Ihis irn¡olves the emplolrnent of

econornic theory ard a¡ailable information relating b the ¡ùencrnena

being stt¡dies, to e<press in mathematical- fiorm tl¡e causal relation-

ships beti+een the dependent ard irde¡nrdent variables. A priori e<-

¡nctations about thre sign ard size of tL¡e ¡nrameters of thre rnath¡emati-

cal ft¡rctions wilL also be given.

Esti¡nation of tl¡e npdel: E:e process of obtainirg numerical

estimates of thle coefficients of tl¡e npdel requires a æu¡d lmowledge

of the various econcrnetric nethods, their mderlyirg assrmptions ard

53ftis section drar¡¡s heavily frcrn A. Ibutsoyiannis, 1Ïreorv
of Ecorsnetrics, (Lordon, Þglard: Il¡e t'lacl'lillan Book Co., 1973),
Chapter 2.



Èhe ecor¡qnic implications of the ¡arameter esti¡nates. lhese coeffi-
cients of the nodel will be obtained by applyirg atræropriate ecor¡e

metric techniqr:es to the data reflectirg the variables incluled in tìe
¡nodel.

EValuation of estimates: rtris involves ttre application of

ecorprnic, statisticaÌ ard ec.onqnetric criteria, in order b s¡alr¡ate

the estimates made in terms of the irreliabitity. rhe s¡arl¡ation

consists of judgrrg hñether tl¡e estimates of the ¡nrameters are theor-

eticalJ-y consistent and statistically significant.

Et¿al-uation of the forecastir¡g power of the n¡¡del: The objec-

tive of econonetric researach is the establishment of r"eliable esti-
rnates of the crcefficients of the specified ecor¡cmic relationshi¡x,

trùich can tl¡en be r:sed b predict valu¡es of the erdqenous variables.

Since forecastirg is one of tl¡e prime aims of econcrnetric research, it
seefiìs self-s¡ident tlat any ncdel designed for fiorecastirg sh¡ould have

its pnedictive ptær assessed. this stage investigates the stability
of thre estimates ard such thrirgs as their sensitivity to charges in

tlre size of the sampte.

D. A Distributed Iag tbdel
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A detailed specification of an integrated srpply-demand npdel

will be presented in Ctrapter 4. It is e<pected tl¡at, wit}in the nodel,

the supply eqr.:ations will contain lagged erdogerrrcus variables. Since

d¡namisn, as represented by ]æged variabLes, is jr-dged to be of i¡r
¡nrtance' it rnay be r:sefuL b outline ttreir appJ-ication to econqnetric

npdeÌs.



Ihe Rol-e of Þ<pectations

Measurernent of the suppl-y frnction fior an agricultural- ccrnrno-

dity orer a spesific E)an of time is cunplicated by tlre difficutty of

measurirg e(trÞctations. Farmers are cîcnscious of nnny irnportant

factors affectirg tleir pnice e<pectations. Ibr+ever, in formuratirg

e<¡æctations, tlrey may rpt consciour.sly go tàrourEh t¡e cunple< [rocess

of attemptirg to forecast tfrese variables ard assess tl¡eir relative
importance j¡ establishirq ¡rrices. rhe selection of an appropriate

ex¡æctation n¡¡de1 irn¡olves, rpnetheless, irnplicit assunptions about

the ]mowledge ard mderstandrrg of econornic relationships by producers.

An e<pectation npdel coul-d assume that current prices r+cutd continue

over the ccrning goduction period, i.e., an application of tÌ¡e cobweb

1t¡eorem. Ibwever, in the real- rcrld, a nore tenable position is that

expectations reflect present ard ¡ast prices. Iogically, the npst

recent ¡rices shouÌd be given the greatest rteight since notivational

information ret¡ined by the hr¡rnn mind is usually a declinirg fu-rction

of ti¡ne.55

LLT

rhe anal¡rtical technigue of "distri"buted lags", which e<plicit-
ly takes into consideration the c.ontinL¡ance of tirne in the ¡rrocess of
rpdel building, is ccnrnonly used b neasure djr:strnents in prodrrction

a¡rd ænst¡nption. lhe distributed J-ag nodels applied in various

Satt¡is section is a nndified version of the npre e<tensive
discussion present i¡ R.M.A. Iolznes ard W.F. I¡, Characteristics of
9e¡End for Eggs in Canada: en analysis of Crcss-ffi
Sgries.Da_ta, Þsearch B:lletin ¡¡of þriculturaL Ecorsnics, thiversity of Manitoba, L}TZ).

55,1.¡¡. Ferris' "Eguir.ibrii¡m ard overar-r Adjustmentn in v.L.
Sorenson (ed. ), op. cit., p. 219-42.



economic str¡Cies have been nainly

Nerlo¡e in the tate 1950r=.56

Distributed las uodels5T

Tinbergen pr"oposed a dernand eqntion of tl¡e form:

3.4 ü r) = a+qo)fl r)+b( 1)g r-1)+...+u( r)
tt

=a+ E qi)gr-i)+u(t)
i.o

i = 0rl ,2t... r rì periods

where Qt) = qnntity of a ccnrnodity denanded at time perid t,
P( t-i ) = price of the ccnrrnodity at time period ( t-i ), and

U( t) = residr¡l errors

LT?

those doreloped by lbyck, Cagan ancl

fhis eqution implied that current consrrnption of a oonmodity

was affected by its current and previor.:s prices. Tinberrgen suggested

successively adding the tagged prices to egrntion 3.4 and estirnating

the regression æefficients by tlle least sguares nethod mtil tlre signs

of the coeff icients become erratic and ceased to nake sense.S8 rn

practice, oorreJ-ation betv¡een tl¡e lagged val-ues of independent

variabl-es tend to be very high so Ûnt this ex¡nnsion of tìe e(tra-
poJ.ative rnechnnism is not likely to be useful.

Koyck assuned that tle series of coefficients in equntion 3.4

56e. Criliches, "Distributed Iags: A Sunzey',, Econù
melrica, 35, (1967)r pp. 16-49¡ Arso in T.¡t. Dcwring an¿-ffi. Glake
!d. ), Readings in Ec-onon¡etric Theo¡y (Bour-der, color=do: colorado
Univers

57An o..llent suruey of fÍve expectation rpders incJ-r-riing
exb:apolative, adaptive, ntiorral, irnplicit, and Ba1æsian, !€.s
conrpleted by R.D. Green: "B¡Þctation Formulations and @tina]Decisions in Gttl-e Feedlot Prcblems", rnpublished Ph.D. dissertation,(l'lissouri: llniversity of Þlissouri, May 1972). The prresent discr.:ssionis limited to those vÈiich will be applied in this study.

58¡. ri¡UeF9en, Eocnonetrics (New york: Ihe Blakison Co.,
1951) , p. 23



rrere subject to a slvergent geornetric distribution, i.e., il1)=cb(o),

b(2)=ç51])=c2Ho)r..., and that O<c4. Here the valæ of b uould

bec.ome snlaller and snaller by a constant proportion as time passed.

AprenLly, a renìote value of P exerted a snnLler inflr:ence cn Q thnn

did a recent value of P. thder l(oyck's assunption, tJre lags' æeffi-

cients decay geornetrically fron tlte very @inning, or after a short

delay. In th¡e former case, equation 3.4 can be rewritten as:

thren by lagging cne period for each variable in eqntion 3.5 multiply-

ing each variable by c to yield:

3.6 cQ( t-] )=ca+b( o )Ëcip( t-i )+cu( t-f ) r O<cSt;
Þr

and finally subtracting egrntion 3.6 frorn eqr.ratiorr 3.5 to arrive at

3.7 Q( t)=a( ]-c)+ilo)P(t)+cüt-l)+[u(t)-cU( r-10, O<c<I

In tìe abcn¡e eguntion, cnly tvo, instead of an infinite nwnber of co-

efficients, need be estirnated.sg This procedure is lmown as the

Koyck transfornatiorr .

Cagan suggested further tlnt the ncrninaL anrornt of ncney Q( t )

which individmls vant to hold depends cn thre ex¡æcted price of nurey

P*( t ), i.e.,

3.8 Q( t )=a+bP*( t )+U( t )

Thre ex¡æcted price of ncrrey is assr¡ned to be a frnction of all past

prices and expectations are revised at any time in pnoportion to the

error associated with previor:s ex¡æctations, i.e.,

3.9 P*( t )-P*( t-l )=g (p( t )-p*( t-l )j , 0<c(1

LL3

FJ
3 .5 Q( r )=a+H o )E cril r-i )+u( r ) ,

izo
0<c(l

591.u. tbyck, Distributed Iags and Investnrent Anal]¡sis,
( Àmsteniam: lücrth-Holl-and R:blishing Co., 1954 )
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fhis proposition of Ggan is called an "adaptive e<¡æctation

nrodel-."60 Thre value of c in eguation 3.9 is called a "coefficient

of expectation" vÈrich is estinnted by mæ.ns of "trial_ and error,' as

proposed by ega¡.61

Additionally, tÞrlcnze ønbi¡ed cagants adaptive s(trÞctation

m¡del wità Koyck's reduction pr^ocedure to propose tbat the e><pected, or

t-he lcng-rtn eguilibrirrn qr:antity of a ccnrnodity consuned e*( t) is a

furction of its price P( t), based cn the assunption thnt disposable in-

come and other prices hÊre constant, i.e.,

3.10 Q*( t Þa+bp( t )

lhis presuried tbat there has an eguiJ-ibriun qr-untity oorreslÐnding to

thre price lq¡el. NerLo¡e also adopted the assunption rade by Koyck,

i.e., successive lag æefficients decrease geornetricarry, and postw

Lated a partial- equilibriirn n¡¡deL as:

3.I1 O( r )-0( r-t )=s(9*( r )-0( r-t ))+ u( r ) O<c(l

v¡here A( t )-0( t-J- ) = the actrnl chenge in co¡sunption between trr¡c

¡æriods,

c = the adjustment coefficient, and

Q*( t)-Q( t-l) = thre change in ænsr-unption tlnt ræuld be necessary

to attain the eqr:ilibrium l-evel_.

This nx¡del implied th,at the actr-al chnnge in e dr¡ring a period

was cnly a proportion of the change tlrat rrould be necessary b attain

eErilibrir¡n in tlnt period.62

6lp. egan, "Tt)e lrbnetary [rramic of Fiyper Inflations", in
Iq. Friednan, (ed.), Studies in the emntity Theorfz of lbney, (Ctricago,
Itlinois: thiversit

62¡"t. lerlore, Distributed Lags and Denand Analr¡sis,
þricuJ-ture Handboof ¡O rtrnent of
AgricuJ.ture, 1954 ), pp. L6-20.

6oa. ctitichesr op. cit., p. f6.
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Sr¡bstitution of equation 3.10 for e*(t) in equation 3.1Iyields:

3.12 Q( t)=acrbcP(t)+(l-c)e( r-t )+cU( r)

3.13 Q( t)=a'+brp(t)+cre( t-l )+U' ( t)

Ihe coefficients in eguations 3.12 ard

each other; ar=ac, br=bc, ard cr=f-c. lt¡e djustment coefficient can

be ønputed by th relationship of çl - c, nrtrere the nragnitude of

c' can be directly estimated frcrn equation 3.13. The ccefficients in

eguation 3.10 (called the lorg-run ooefficients) can be obtained by

dividirg the correspondirg coefficients in eguation 3.13 (cal]ed the

short-run æefficients) by tÌ,e d:ustrnent coefficient; eg. bæb',

therefore hrb'/c. Subsequently, tìe short-run ard lorg-run

elasticities can be derived frcrn tl¡e qcrresporrdirg short-run ard

Iorg -run coef f icients . 63

Eguation 3.13 shows the inrnediate responsiveness of dJustiry

the quantity of a conmodity consuuned, or supplied, to a r¡rit charge

in price rrourd be b' units of e. Equation 3.r0 irdicates thrat the

effect of a charg e in one unit of P on the total dj ustment of e in thre

lorg-run r"ourd be b units of e. Ttre rerationship bet'¡¡een b ar¡d b' ,

as discussed abo¿e, is connected by Èb'/c, vhere æf-c'. since tl¡e

val-ue of c is alwa1æ Less th¡an one, b must be greater than

b'.64 Derelopnent of an eguation to determine the lergth of

3.13 correspord with

63¡,t. ¡¡erlo/er "L4s in Ecrcncmic Beha¡iour", Econcrnetrica,
40, (1972) , pp. 22r-252¡ Arso Nerrore, Distributed lqE-and ffird
}|rillFis for Fg ricultural a¡d Otner ,(lËshirgton, D.C., U.S. De@re, l95B).

64one econcrnist has arg ued th¡at b rnay rpt be greater than
brbecause in the lorg run scrne other substitutes maf beccme a¡ailable.
His q runent rcuLd be true but the assrmption of "otñer thirg s beirg
constant" does rot a1wa1æ hold (see A. subotnik, "st¡ort ard Lorg RunElasticities in consumer Demancl Theory", èrnerican Journal of
Fgriculture Ec-oncrnics, Ary. Lgj|), p. SS:-



the period required to ænplete tJ:e aûj ustment of pnices will be

attempted next.

A l4ethod of Estimatirq the Speed of Aôiust:nent

the tùne path to a rpw equilibriLtrn, associated with a partial-

ad¡ustment tlpe of distributed }q rodel¡ câD be deduced graphicalJ.y.

In Figure 3.4, the fs¡el of qo represents the initial equilibrium

guantity of a ørmodity ænsr.rned or supplied. Assume tl¡at dr.:e to a

disturlcance the new eguilibrir¡n quantity is e<pected to be Q*. lÏren,

the vertical distance of geQ* represents the charge in quantity

(this charge can be either ¡nsitive or nqative) that vpuLd be required

to attain the new equilibrir.rn. fhis d3 ust¡nent cannot take place

within one period, because of imperfect market information ard psycho-

Iq ical, technolo¡ ical ard institutional riEidities.65 Acceptiry

the assuunption adopted in equation 3.1J- only a "c" proportion of

goQ*, or qcql, wil-l be adjusted in period t. Similarly, as

rqards the actual djustment in period t+lr only a pnoportion of

gIQ* or qlq2 can be achis¡ed, other thrirqs beirg rncharged.

The aJgregate adjustment in quantity orer an infinite nwnber

of ¡æriods can be e<pressed as:

3.14 plim AA=Ëc(l-c) i=l
l=o

Vhere i=0 rf ¡. o o ¡es periods

plim AA=the probability limit of tL¡e qgrqate dj ustment in
quantity, ard

æthe dj ustment coefficient.

tt6

65M. Nerlore, (1958) r S. cit.
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fhe qgrqate djusürrent o/er n ¡æriods is

3.15 AA'=el-c(l-c)+c(f-c)2+. . .*c(l-c)n-l
Multipì-yirg each item in equation 3.r5 by (l-c), ard subtractirg theresults frqn the orþinal_ eguation, pnoduces:

3.16 A¡\r-AAr (l-c)=s-s11.-c)n, or

3.I7 A¡\r=f - (I-c)n

Finally, a nethod of nreasurirg Ûre speed of dl ustment can be done by

3.IB n =fq (t-AA' )/1q (t-c)

vû¡en the eguitibriuun quantity is determined, the varue of the

pr"obability limit of AA equars one. in other rcrds, equation 3.L7

bec.onnes (1-c)n-9. rhis cordition can only be true if ttre djust-
ment period approaches infinity, ard doption of the assunption thrat

the value of c lies betveen 0 ard l. After a c.ertain part of thre

afr ustrnent has taken place , the nr4 nitude of subseguent dj ustments

beconres minute . nlcrn a pnactical standpoint, this sr4g ests th¡at it
may not be useful for a pr^oduction pranner to wait a very lorg time for
a full djustment. Alternatively, if onry a 95 per cent djustment of

[Q*(t)-Q(t-1)] is e<pected, then AA' equal-s 0.g5 ard equation 3.17

beccrnes (]-c)n=0.05. lhe value of n, tl,e d:ustment period, can be

estimated frcrn üe relationship n=1q 0.05/lq (1-c). Ihis means that
the lerg th of the ad: ustment is determined by the nr4 nitude of I less

the adj ustment coef f icient, as r,vell as thre nrag nitude of tr¡e dj ustment

expected to be ccmpleted, relative to tLre ¡ntentially full djustment.

rhe time period reguired to approach thre djusted Le¡el is
presented in Tabre 3.r. The table shows, for e<ample, that if the

aôjr:stnent æefficient equars 0.9, ard orùy 90 per crent of the full
aå¡ustrnent is e<pected, then r.4 units of time i+culd be reguired. on

the other hard, with a low adjustment cþeff 'c'ent of 0.2 ard a hþh



simulated Length of Adjustment Approaching "Equ.ilibrium,'

Adiustment P"opo[tign of E*p..t.d 4diuth.nt to Frr r Adjrrtr.nrCoeffj ci ent 0. 99

tt9
TABLE 3. 'I

0.8

0.6

0.4

0.2

uni ts

1.43 L86

2.51 3 .27

4.41 5 .87

13.21 17.19

of time ------
2.86

5.03

9.02

26.42



(99 per cent) adjr:strnent e(trÞctâtion, 26.4 priods are needed b
achieve "equilibriwn". A possible appJ.ication of this techniqüe

trtould be in estl-rnatirç the tim*J-ag of prodr:cersr or consuners'

restrÐnse b ûÌe irnpJ-ementation of gs/errunent trrograrns, as rrell as to
otl¡er ctnrges in t}te æcio-ecor¡omic er¡vironment.

Às discr:ssed abo¡e, a ¡artial equil_ibriun distribuÈion lag

nndel rcul'd enable a æsearcher to test for tlre e<istence of ¡roducers'
and ænsr¡ners habitml behaviour, to detect thre djustrnent trEttern,
and to measure the length of tl¡e adjustment period. lÏrerefore, the

Ibyck-llerlore tlpe of distributed lag npdel wirl be dopted in this
str-dy rvtrers¡er a¡pl icabJ_e .

E. Eguation Forms

L20

tÞ b this ¡nint, it has been decided b use a simultaneous-

equation s)¡stem a¡proach vhich is e<¡æcted b inclr-de lagged deperdent

variables in scrne of the behavioural_ equations. A researcher must

also nake asswnptions regardirg tlre form of egr.ration b be used in the

anal1æis. rn nrany str:dies ¡ertainirg b tÌ¡e supply of agricultural_

products, bbrDougras pnodr:ction functions have been dopted166

v¡hile in stulies of dema¡rd egr:ations havirg cun¡elinear characteristics

have been applied since tl¡ere is a saturation Is¡el of demar¡d fior a

ccnunodity. the causal- relationships betr,,een tlre q:antity dsnarded ard

other f,actors are nct afv¡ale rinear.67 rf the r¡orrlinear equation

66a detailed discussion of this tlpe of equation form isgiven in Èf. librlore, Esti¡ation and ldentificati@
Production Eqr:ations, l .

67son¡e of th¡e r¡crrlinear ocnsrmption fwrctions, in terms of
mathematical brm ard application, are surun¿rrized by Z.A. llassen ard
I:l: h, in Fogd Consr¡mption patter in Canada, prbticatíon 74/g,(ottaha' trtario: Econsnics Branch, þricr:lture canada, 1974).



form is specified as a pol¡ncmial equation, determination of tìe
degrees of pl¡momial to be r:sed beccmes in itself a lbnte Carlo stuJy.

Furthermore, in a ecor¡ornic nader utilizirg mu].tiple cun¡ilinear

equations, additiornl equations are required b ærvert the cr.¡n¡i-

Ii¡ear egrntions bo linear forms. such an increase in the nrmber of

equations may resuJ-t in tl¡e inclusion of additiona.L variabl-es in the

n¡¡del thereby redircirg tlre degrees of freedcrn.

In view of tl¡e abq¡e-mentioned difficulties ard tÌ¡e e<istence

of linearity in the ph1æicaL ard technicaL relationships within and

beti+een the blocks, the behavioural equations s¡æcified within an

irdividrnl block are presuned to be linear in real terms.68 It is

ackowledged, hovever, that use of curvilinear eguations might have

described npre cl-osely the relationships postutated by theorT.

F. I'bthods of Estimatirg StrræturaL Coefficients

L2t

I'{ethods of estimating strr.:ctural equations of an interdependent

slrstem can be classified into either sirgl*equation nrethods¡ oE c€fiÞ

plete slatem netlods. the first a¡proach inclrdes trrestage least

sguares, limited-informatiorrnra<imr¡r¡likelihood estimation, as r¡ell as

others. these techniques can be used to solve a vtrole s,1rstem, one

equation at a Lime. the secord a¡pr.oach i¡clr-ded three-stage least

squares and ful I- information-rruu( imr¡rrl ikel itpod estimation, wtr ich

is capable of solving al1 equations of a npdel simuLtaneously ard

estimating all coefficients of tln Ð¡stem at thre same tjme.

such as the bbÞbqlas fom of
log-linear fw¡ctions. This tlpe
utilized in tåis sttdy.

68uany ecor¡crnic assurnptions of rprlinear relationships
prroduction furction can be treated
of transformation has r¡ot been



Accordirg to tàe r,bnte carro e<periment with rrespect to the

study on supply ard demard for food, ønplete system nethods are rrpre

efficient (Iess variance) than the sirgle eguation nethods.6g

Ho\de/ er, the ccrnpJ-ete s1ætems technigue reguires a rather rarg e nurber

of òsen¡ations in crrder to ptro¡ide a sufficient nr¡nber of dqrees of
freedqn for estimation. As only a snaLl nunber of ar¡nual obsen¡ations

with æspect to tìe rapeseed irdustry is a¡ailable, apptication of the

ccrnplete systems technigue is im¡nssible in this study. There appears

to be little choice but to use the sirgle-eguation technigue, which nay

r¡ot be thre rpst a¡propriate to dopt in terms of the various statis_
tical ¡rroperties of the ¡nrameter estimates.

Amorg the sirg]e-equation methods for solvirg th¡e structuraL

coefficients of an interdeperrdent s1ætem, tåe irdirect least squares

(ILs), tl¡e tit'estqe least squares (2SLS), ard the instrr¡nenta-]- vari-
ables rqression (I\R.) are tìe nost connronly applied. fhe dvanta¡es
ard disad'¿ antq es of each, i¡ terms of statistical ¡rroperties ard

applicabilities will be briefly rs¡ iev¡ed ard based on these character-
istics, th¡e nost appropriate technigue will be chosen.

IrdirecÈ l-east Squares

r22

For pur¡nses of il-lustration, the structural relationships of a

simplified supplydernard rodel are given as:

3.19 De¡narrl: FaFbp+cy+dTlu

3 "20 Supply: Fef fp+gw+v

çt¡ere Q(guantity) ard p(price) are erdqer¡ous variables; y(incqne),

T(tùne trerd), ard W(weather) are e(cgenous variables; the structural-

69¡.c. Gqg, ,,o:ì th¡e Relative
Ss¡eral Structural Eguation Esti¡nators"
pp. 89-110.

SnaÌl Sample properties of
, Econornetrica | (1967) |



cæfficients a to g are tåe ¡nranreters to be estimated, ard u ard v
are disturbances. rf tÌ¡e oLS technigue is applied to either of the

above equations, the esti¡nated paraneters wil-l be biased ard incorsis-
tent because P is an erdogenous variabre; ard tÌ¡us is correlated

either with u in Equation 3.19 or with v in Eguation 3.20.

rn orrler b obtâin consistent estirnates, each erdogenous

variable within tìe nr¡del can be explicitLy s{pressed as a function of
aI1 predeterrnined variables qpecif ied in t},e nodel. Ihese are known

as reduced-form equations. This b:eatnrent results in the regressors

beirg urcorrelated with the disturbances. Iherefore, in applyirg the

ordinary least squares technigue to the reduced-form equations, tìe
estimated æeff icients wil-l be ænsistent. tthrere the researcher is
interested in studyirg structlral relationshþs, a unique set of
structural coeff icients can be irdirectly obtâined by ttre bransfor-

mation of the reduc.ed-form æff icients into structural coeff icients
prcnzided tÌ¡at t}le system is e><actly identif ied. !'lhrile the reduced-form

coeff icients are ur¡i¡iased ard cqrsistent, in many cases the structural
parameters derived frcrn those reduced-form æff icients witl be æn-

sistent but not L¡ibiased.70

Thre nrres of identif ication, as developed by the rpm¡grs of the

Ccr,vles Connission at the Universier of Ctricago, i¡dicate that in cãses

of r¡rder-identification it is Írpossible b obtain estimates of scrne or

all structural æff icients, that jn cases of just-identif ication, a

unique set of results can be p:roduced, r'ùrile in cases of cr¡er-identifi-
cation, the structural ¡rarameters car¡not be uniguely determi¡ed frcrn

L23

70,:. ,¡orr.,ston, cp. cit., ¡p. 345-6.



krowledge of tlre redr¡ced-form trÞrameters.Tl

Itre necessary or orrler q¡rdition for tìe identification of an

eqr:ation belorgirq b a Ðrstem is thrat

nthe total ntrnber of ( erdogenous ard predetermined )
variables s<cluCed frqn it but i¡cl.r-ded in otÌ¡er
eqntions mr¡st be at Least as great as^the nrmber
of egr:ations of the system less onun ,ll

rhile the sufficient or r=nk cordition for identification st¡tes tÌ¡at,

"in a q¡stem of G egr:ations any particular
equation is identified if ard uùy if it is
possible b constrr:ct at l-east one ncrFzero
determinant of onler (G-1) frcrn the coefficients
of variables e<cLrrJed frcrn that ¡nrticul_ar
equation bu! contained i¡ otl¡er eguaÈions of
the npdel".73

t24

In general- ' ecor¡crnic r¡cdels are sel-dcrn e<actly identif ied because if
any one equation is rpt identified, N.P., the application of II.S to

resolve a nedir-¡n or large-sca1e n¡¡del is lirnited by thre identification

requirement.T4 In ddition, it is anticipated that thÍs stuJy witl

have problems r¡elated b tÌ¡e shortage of data ard thr:s tlne degrees of

freedon; thereby impJ-ying tl¡at tl¡e IIS technique cannot be r¡sed.

IVeStaqe Least Sguares

fhis technique hlas been accepted as the npst irnportant

single-eE:ation nethods fior ælvirg o¡er-identified ecorrcrnic

r¡¡dels.75 The basic concept of thre 2SIS is sLraight-fon¡¡ard.

l4ethods,
71w.C. tbod and T.C. roognans, Strdies in Econonetric
(New York: John Wiley & Sons, Inc., 1953.)

72e. xoutsoyiannis, op. cit., p. 342.

73lbid, p. 343.

74X.e. FÞx, Internrediate Ecor¡ornic Statistics, (New york:
John l,üiley & Sons, I

75¡. ,lohnston, sp. cit., Ctrapter 13.
An equation is o¡er-identified if the nwber of the predeter-

mi¡ed variables e<cltded frûn that eqr:ation but inclr-rled in the s1ætem

of the

If
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this techniqr:e uas r¡sed to estimate Eguation 3.19, t¡e essence of the

a¡proach rcul-d be b replace p, the right-hand-side erdogenous vari_
abLe' with tàe regressiorcar-curated var.uÊ, p*. rn tÌ¡e first stage,

ttre value of p* ( carcutated val-r-re ) r+cul-d be estimated by regressirg p

(actml observations) on y, T, ard I,qalJ_ e<ogenous variables specified

in tÌ¡e n¡¡deI). $r definition, each e<ogenous variable rcurd be mcor-
related with t¡e disturòances. rtrr¡s, p* ræurd also be urcorrer.ated

wità disturJcances. The secord stage rculd sr.rbstitute t-he ccrnputer p*

for P, ard then apply the ols to Eguation 3.r9 to yield consistent
esti¡nates. rtre 2sIS estinates are atso aslmptotically r¡i¡iased, i.e.,
in large samples the bias tends to be ?Ero, a]thorryh biasness is rxrt

elfuninated in snall- sampJ-es. rn ddition, 2sIS can be appJ_ied to

estimate an eguation vÈ¡en it is o¿er-identified because tl¡e strr:ctura-L

¡rarameters are rpt derived frcrn the estimated redr:ced-form

qcefficients; it is nct necessary to lmow th¡e e<act rerationshi¡x
between tlrese tr,,o types of cpefficients.T6

rn ¡ractice, in a nedium or large npdet, the nr¡nber of e<e
gerìolls variables nray easily e<ceed tt¡e nunber of sample obsen¡ations;

or tÌ¡e latter may rot be lange enor:gh to palq/ide a satisfactory nr¡nber

of degrees of freedcrn fur tåe regressions. rt has lorg been recognized

that' in obtaining regression estimates fior sirgJ-e egrntions, the nunr

ber of observations must be greater tÌ¡an that of t.l:re predetermined

variables; othen¿ise egr:ations rcuLd be "sirgular" ard |¡ave rp

751 cont,d. )
being str-died is greater than tlre nurber of erdogenoLrs
sane equation l-ess onei a s1ætem is i-dentified vi-¡en arl
equations i-n tìe q¡stem are o¡eridentified.

76e. ¡<outsoyiannis, 9p. cit., p. 376.
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soLution. EVen uirere tìere are sufficient degrees of freedcrn, in t¡e
sense of beirg able b cal-culate the estimates, threy rnay rÞt neces-

sariry be sufficient to pnwide rarge sample Frecision.TT þain,
vùen tlre nunber of obsewations ar¡ailab1e is less thnn the nunber of

regFessors' solution is rot ¡ossibte. Such a situation has been refer-
red to as tìe case of the rndersized sampte.78 Many econcrnetric

rnodels necentJ.y built, sr¡ch as the Osaka npdelrT9 tl," Brookings

nde1r80 u'd the Ttace npdelr8f are very large. For e<ample,

the latter has 42 behavioural equations and l-57 definitional eqirations,

so that there are 199 erdogenous variables ard 93 o(ogenous variables.

rhe n¡¡del has nrade ar¡ailable estimates, r:sin9 annual- Canadian l,lationaÌ

rnccrne data for the period of 1953-71. ftviously, sr¡ch a sample is
urdersized. I'ihrite the npdel tlnt will be constructed j¡ thris stuCy

is relativety snall, c.on¡rared withr th¡e earlier cited nndels, it is
anticipated tìat because tÌris stucy r+ill also have tìe pnoblem of

shortage of obsen¡ations' the 2SLS techniqæ cannot be appJ-ied either.

Ttre basic concept of tlre I\ß. is quite similar to that of 2SIS.

In thre first stage of thre I\ß., one regresses the erdogenous variables

a¡pearirg on tre right-hand-side on a set of selected e{ogenous

t26

771.n. I0ein, A Tertboo\ of Econonetrics, ( 2d ed. ),(BrgLehpod Cliffs, tt.t 4) p. lB3:
78¡.e. tÈhl-awi, "consistent Estimation of Þal Ecorsnetric

lbdels w'ithr tlndersized samples: A st,rdy of Û¡e tRAcE (t'l< rrrR) Econæ
metric I't¡del of th¡e Canadian Ecortny", Ínternational Escnqnic Review,
( Feb. L977 ), pp. 163-79.

79s. Ichimura, et al.r ep. cit.
80,¡. D.¡esenberryr et 4.r(ed. ), cp. cit.
8b.e. sau4rer, sp. cit.



variabres instead of qr al1 the e{ogenous variables ryecified in tìe
tnodel. rn tl,e second stage, one a¡plies tle oIS technigue b the

transformed eguation where t}¡e ønputed val_ues substitute for the

actual values of tàe erdogenous variables a[r)earirg cn tàe rþht-hand-
side of the equation.

Klock ard Mennes har¡e strygested a practical solution to the

problem of estimat'irg econcrnic equation systens frcrn rather short tùne-

series.82 rheir solution is b use a snarl nwber of principal
ccrnponents of predetermined variables to æpresent tàe ønplete set of
predetermined variables. The choice of principal ccrnponents is made by

subdividlrg the p'redetermi¡red variables into troo categories: The f irst
group includes tl¡e variables that atrT)ear in the eguation r¡¡der @np.r-

tation; the sec'ond grroup includes all t}le variables that qppear in tÌ¡e

ccrnplete systen, but are e,xcluded frcrn tÌ¡e equation urder ønputation.
Al-1 the predetermir¡ed variabres belorg ùg to the f irst grcup, but ørry
a few ãnorg the second grcupr are used as princþal un¡nnents in the

estùnation of a given equation.

Fisher has generalized tl¡e criteria for selectirg instrr¡nental
variables vhich çere bæated as thorgh they rære t}¡e only o(ogenous

variables in the system.83 First, the chosen predetermined

variables hd to be u¡rcorreLated in tÌ¡e probability limit witl the

disturbance frcrn tÌ¡e estimatirg equation by vùrich consistent estirnates

are assured; secondly, the cl¡osen variables should, directly or

r27

82î. Ioock a,d L.B.M. Ivlennes, "simultaneous EquationsEstimation Based cn Sincipal CcrnFnnents of predetermined variables,,,Econcnretrica (Jan. 1960)r pp. 45-61.

83att rpr¡-i¡strr¡nentar variables in the equation were
5"utS ?s t¡ougl, they r'er9 erdogenous variables. see F.M. Fisher,
"Ï!:le clroice of rnstrr¡rentar variabLes in tåe Estùnation of Econcnry-!{ideEconcrnetric üoders", rnternalion@r,cmiq neviel{, (sept. 1965), pp.245-74.



irdirectly, infruenc-e the erdogenous variables which a¡peared on t11e

right-hard-side of tl¡e equation to be estimated, ard gre n¡¡re direct
such an infLuence is tl¡e better, ard thirdly the chosen variables have

to be irdeperdent of other predetermi¡red variables in order b avoid

the pnoblem of multicoLl irearity. 84

Ftcrn a statistical point of view, all predetermined variables

are, by assunption, irdeperdent of residual errors. tþnce, accordirg

to tÌ¡e above-tnentioned first criterion, all predetermj¡red variables

are elrgible b be serected as ir¡stn¡rental_ variabres. rn order b
meet tlle second ard tÌ¡ird sriteria a procedure for explorirg a rarge

of alternative ccnrbi¡ntions by investigatrrg the effect of addirg or

droppirg one or nþre regressor sì variations in t}re varues of the

rqressand is suggested. rn fact, such a pr:ooedure an¡unts b 4p1y-
1rg the technigue of step*ise r€gression.8S

The nethod of select:rg a o¡nbination of i¡strunental variables

might usefully be discussed at this point. su¡pose Ûrat there are T

obsen¡ations in a sampJ.e. First, regress the erdogenous variable,

which appears on tàe rþht-hand of tìe egual sln in a given equation,

on tl¡e first of tìe T-2 instJr¡rents (a rægression with øre @ree of

freedsn). Second, in ttre light of a priori preferences, drop the teast

preferred jnstn¡r¡ent frcrn the regression. If the multþle correlation

c-æff icient dæs rpt ôrop signif icantry, due to elimination of that

T?B

84rn risnerrs article, the secord ard third criteria areqonsidered as cne, because tlle addition of an irstn¡r¡ent çùrich ishþhly ærrelated witÌ¡ t}re included cne dds litule causal information,while usirg r:p a degree of freedqn. Ibid., p. 264.

8fotre nethods of tìe ste¡rrise regression include fon¡ardinclusion, baclc\danl eli¡nination or a ønbirntional solution (see tt.u.
T:.' g! *.,-ÊF!ÞIigil,Packa?e ror t¡e sociat Science, (2r; J. ),(l,lew York: l¡bGraw-Hd



variable, then tàe $-2nd i¡stn¡rent strould be e<cluded because tàat

variabre adds littre causar information. ùl tÌ¡e other hand, if R2

does drop slnif icantiy implyirg tìat the rzrd instn¡nent æntributes

signif icantry b the causation of the regressard, tien that

variable shoul-d be retained.

Cmtinuirg in this way, the f3rd instrwrent is tested. If it
reduced tàe R2 significantÌy, ret-ain it; if rnt, cmit it ard

proceed to tìe rext lor*er-nunbered instn¡nent. When all instn¡r¡ents

have been so tested, tÌ¡e orìes rerrìai¡irg are the cnes to be used. Fl¡w-

ever, in principle, it is ¡nssijcle tlat an instrr¡nent dropped at an

early stage may pass tÌ¡e test j¡ tìe absence of variables dropped at a

later stage because of the insreased nr¡nber of @rees of freedom, or

because of tàe Pltge of ¡nssilcle dist¡rbances by high correLation be-

tween the tÌ¡ree variables dropped earlier ard later.86 Given tåat

th¡ere are cnJ.y ttrree instn¡rents to be selected frcrn amorg tr+enty-five

predetermi¡red variables, then the nunber of tests tt¡at should be &ne

is 21300. Therefore, the an¡unt of ccmp:tational rærk to appJ.y the

technique of step*ise regression for selectirg instn¡rental variables

wourd obviously be tæ much b be practicar. scrne reductiqr of the

ccrn¡utational r',ork ræuld appear to be desirable.

In this study, the choicre of irstn¡nental variables wi1l be

made utilízvq the ste¡r*ise regr.ession technique. [l¡*ever, rather t]ran

selectirg a variable qtly once, all ttre erdogenous variables qr the

right-hard side in a given equation will be regr.essed cn arlcitrarily
selected (n-Z¡ cn all the predetermined variables sepecif ied witÌ¡in

129
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tåe system, in order to ôtain a matrix of ærrelation coefficient
betrrreen each pair of variabres.ST Hþh correlation betr¡¡een

the rqressard ard rqressors a¡d lor* correLation betr+een tr¡¡o

rqressors l*ere used as sriteria to select se¡eral ¡ntential
ccrnbinations of the instn¡nental variables. Ànory thre limited set of
cunbinations it was ¡nssible to select one which hd the best

estimation of tlre regressard in the first st4e ard çrorided best

explanation frcrn an ecþnomic stardpoint of tàe beha¡ ioural- equation in
the secord sta¡ e.

In swn, anìorg the sirgle-equation nethods of solvirg structural
coefficients for a simurtaneous-equation system, the nrethods of rLS,

2sLS, ard nrR yield biased but ænsistent estimatesr wt¡il-e the oLS

estimates will be both biased ard inconsistent. "on the question of
bias th¡ere is fairly general qreement anorg the ønperical studies"rs8

unl-ess the system can be de,zeloped in a recursive fashion. As rqards the

property of asFnptotic ænsistency, the crcnsistent estimates are oLv iously
preferrable to thre OLS estimates. Unfortunately, due to thre identification
problem or tìe pnoblem related to the short4e of'data, II^5 ard 2SLS cannot

be used in ttris strdy. Therefore, tl¡e technigue of I\ZR will be dopted in
this study because of the choice of instrunental variables to a certain
octent is arbitrary. In this way thre nost serious pnoblem concerniry th¡e

short4e of degrees of freedcrn can be o/ercqne.

L30

study.
dqree

87[rülere nn" is t]re
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88¡. ¡oh.rston, cp.
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cit., p. 4I0.



I\ß. estimates are biased but they are as!¡mptotically consistent

provided tlat a set of appropriate instrt¡nental- variables are chosen.

likrnetheless, tt¡is technique has sone disadvantages. For e<arple, since

the choice of ir¡stn¡nental variables is arbitrary, each clpice rtould

correspond to a set of paranreter estimates. Ihe resuLts çould not be

unique dependirg on how the variables rtere chosen. Furthermore, as a

consequence of the inclusion of scrne of tJre o<ogenous variables speci-

fied in the nodel as instrumental variables, the influence of the non-

instrunental variables on tìe erdogenous variabLes appearirg on the

right-hard-side of the equation qruld be ignored. Itrus, even if the

sample size was sufficiently lange, one could not be sure that the I\ß.

estimates r¿culd be consistent because the deperdence of the irdependent

variables ard tl¡e error terms could not be ønpletely cured.

In addition, given that this study v¡crks withr snall samples,

thre aslarptotic properties of the estimates are of little assistance in

choosirg an appropriate estimation technique. Alternatively, a s¡nall-

sanple prroperty of the rrean square error, vhich is defined as tL¡e sum

of the squares of the bias of an estimator ard the variance about its

expected value can be used as a criterion for selectirg a ¡rarticular

estimation technique.

Many lvlrnte Carlo studies have been reviewed to ccrn¡nre bias,

variance ard the rlean square error betr,rreen the OIS estimates ard tlrose

obtained frorn other rethods. tinfortunately, "there is rp widely

acceptd nethod or technique for drawirg conclusions frcrn such a varied

collection of ørpirical str:dies".89 For instancre, O¡andtts study

t3t

89tbid. , p. 4og.



sho$red that, in many cases, the OLS bias was smaller than th¡at of thre

2SLS bias;90 while Sr¡nnerrs study irdicated th¡at no noticeable

difference in estimation errors was fourd betveen OLS ard 2SLS.91

It¡e a¡ ailable t'þnte Carlo e¿ idence srrEg ests that the OLS esti¡nator

terds to hã/e a larger bias ard a snaller variance thran 2SLS or LII{L.

If the npan square errror is used as a sriterion in ccrnparirg the

sirgle-equation estinators, ttre results are mixed. In scrne cases the

OIS estimator ¡nrforms better tl¡an 2SLS or LIIvfL, in others rÐrse, ard

ssnetimes about the same. Vûrile the OLS estimates are inconsistent,

this nethod is freguentty r:sed in applied rcrks.92 It is particr

1arly prreferred wh¡en the nrrnber of observations is r.elatively sna1l.

this study is interested in obtainirg rot only accurate strue-

tural coefficients but also efficient predictions: OLS may be inferior

to f\ß, in terms of the prroperty of aslzmptotic consistency, rrcnetheless,

it is nct certain tiat either IVR or OLS will ha¡e a snal-Ier l4SE or

which one will pnoiide a better Fnedictive performance. ltrerefore,

both I\¡R ard OLS methods \rill be applied in this study. fhe juÈement

on the suitability or the su¡:eriority of one nethod o/er another for

this study will be nrade in the Iig ht of anpirical results.
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90n.n. glandt, "On Certain snaLler Sample
Class Estimators", International- Econcrnic Rer iew,
92-104.

9lR. Sr¡rmers, "A CaFitaI Intensive Approach to th¡e Snall
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Econcnretrica, Vol. 33, (1965), pp. 1-41.
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The reth¡ods of estinratirg the structural cæff icients of be-

havioural equations within a simultaneous-equation system have been

discussed in the ¡revious section. Hor+ever, a Lesearcher may be

interested in estùnatirg rcduced-form coeff icients. Since a simultan-

eous-equation qrstem can be converted into a set of reduced-form

equations rrtrere tÌ¡e latter el<press each of fhe erdogenous variables as

a function of all the predetermir¡ed variables ryecified in the qfstem.

Frcrn the stardpoint of ryplication, a strucb.:ral æff icient of
a variable i. t given equation within tìe simultaneous qlstem irdicates
only a partial cause-effect relationship in a sirgle segment of the

market. For e:<anple, tàe coeff icient for nargarine prices in tàe

margarine ænsumption function shows the responsiveness of tle quantity

of margarine consuned to charges in margarine ¡rrices. In contrast, the

correstrÐndirg coeff icients in the reduced-form equations, i¡dicates

the I'btal-" effect of a charge in the pnic.e of rnargarine on its æn-

surption, after takirg into account the interde¡ærdencies ernorg al1

erdogenous variables specif ied in tÌ¡e rpdet.93 In ddition, a

structural cæff icient is unabre b prwide the causal_ relationship

bet\"een the associated varÍable ard oth¡er erdogenous variabl-es s¡nci-
fied elsewhere j¡ tÌ¡e noder br¡t rpt in the given equation. usi¡g the

previous e<anpte, tl¡e structural æeff icient for rnargarine pnices can-

rot prcnride ancillary information on t}le impact. of a charge in tlle
price of margarine on the anr¡unt of rapeseed oiL used, or tl¡e enpunt

G. Methods of Estimatirg Reduc.ed-Form Cæff icients
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L34
of rapeseed exported. In æntrast, the latter informatior¡ can be ob-

tâined frcrn a reduced-form æff icient natrix. It is clear thrat for

many applications, thre reduc.ed-form, rather than the structural form

of t}re rx¡del, will be of greater interest. 94 There are ü¿o

distinct nettrods of obtainirg the coeff icients associated with reduced-

form equations.

Direct Estùnation of Reduced-Form Coeff icients

As discussed earlier, the i¡direct Least squares retlod is
designed to obtained reduced-form æeff icients by directly applyirg ols

to the reduced-form equations, ard i¡direcLly derivirg the structural

coeff icients frcrn the estimated reduced-form coeff icients. But as

indicated earlier, this neth¡od is nct applicable in this study because

there is only a limited nrrnber of obsen¡ations ard the nurrber of pre-

deterrnined variables specified in the q¡stem rnay e><ceed the nr¡nber of

ava il-able obsewations.

In tlis regard, Liu has pro¡nsed a nethrod to obtain the

reduced-form coeff icients, by directly apply the oIS to üre reduced-

form equations.95 His argr-rrrent is that, in econcrnic reality,
since nrany variables have im¡nrtant infruences on the de¡ærdent

variable in any structurat equation; the high intercorrelation anorg

the larr]e nwnber of o<p1anatory variabres so included rrould almost

certainly result in large stardard errors of estimate or even i^¡rorg

signs for scrne of the estirnated structural coeff icients. The ccrnple,x-

iþz of nr¡dern econcrnic society, ard the limitations of er<istirg

94a.S. Goldbenger, Econcrnetric Theorf/, (l{,ew york: John
lüiley & Sons, Inc., 1964), ffi

95f.C. Liu, "A Simple Forecastirg Model of the U.S,
Econcnqz", International I'tcnetary Fund Staff papers, (Aug. 1955).



statistical techniques' result in the "true" structural relationshþs

beirg urderidentif ied.96 Therefore, with but rare e<ceptions, no

reliable estimates can be nade of the cæfficients i¡ the structural

relationshrps. [Þnce, in forecastj.rg the retiabiLity ard usefulness

of the reduced-form coeff icients derived frorn the structural cæffi-
cients wiII be neakened.

l'loneth¡eless, Liu has further suggested tt¡at al-l relevant

variabres should be incruded i¡ t}le initial stage of npdel çecifi-
cation. rn order to er¡sure that the nunber of e><planatory variables

can be r.educed to narngeabJ-e prroportions, aII the relevant variables

should be classif ied into groups with hþh internal intercorrelation;

then a "representative variabre" shrourd be selected frcxn each group

for inclusion in the forecastirg equation, so tÌ¡at tl¡e ccrnbined effect

of a charge i¡ the negnitude of the group of hþhly ærrelated

variables on the regressand can be neasured.9T

The mai¡ advant4e of the direct-estimate nethrod is simplicity.

epplyi¡g the ol^s nethrod to the reduced-form q¡stem, consistent

estirnates of redrrced-form æefficients can be obtained. Ihe counter-

arguurent to tìis is that t.lre derived reduced-form estimates, incor¡nr-

atfug restrictions, will be at least asynrptotically - n¡ore eff icient

thran tÌ¡e direct estimates.98
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96T. C. Liur "Underidentif ication, Structural Estirnation
Forecastirg", Econsnetrica, (October 1960); Also reprinted in
Ibo¡nr ard I"l. I'lerlove (ed. ), selected Readirgs in Econcrnetrics
Econcnretrica, (Canrbridge: Ihe MIT press I J-g70).

98l.n. Klein, "the Efficiency of Estimation in Econcrnetric
Models", in Essays in Econcrnics and Econsretrics, (chrapel Hil-l, N.c.
University of ìücrthr Carolir¡a, 1960), W. Ztø-lZ.
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If the pnimary zu4)ose of a study is forecastirg, Liurs

approach mþht be recrcnrnerded. Fbrever, the econcrnic r^elationshrþs

within each segment ard betræen segments of thre rapeseed irdustrlz can

be best reflected Þy the nr4nitude of the sbuctural coefficients vhich

Liurs approach is unable b obtain. Cbviously, the alternative nethod

appears b be nÞre appropriate for thris study.

Der ived Reduced-Form C,oef f ic ients

By tÌ¡is a¡proach, the reduced-form æeff icients are estimated

by a two-step procedure. First, the structural coeff icients of Ûre

behavioural equations withrin a simultaneous-equation system are esti-
mated by the technique of r\R or oIS, ard tlle structurar cæff icients

of t}le identical equations of the system are determined frcrn e<traneous

information vùich Ítay be ai¡ai-Lable frcrn econcrnic theory, or institu-
tional ard statistical prior information. Secondly, the reduced-form

coeff icients are derived frcrn the given skuctrrraL coeff icients.

lhe a¡plication of econcrnetric nx¡de]s to test econcmic hlpo-

theses, b make predictions, ard thus to sLlpport policy arnl1æis, is

made as thre second step of a tv¡c-step procdure. rn tlre first
instance, thre ¡nrameters of a npdel are estimated frcrn sample data

accordirg to criteria, s.¡ch as goodness of fit. rn the next step, the

estimated parameters are applied to rnn-sanple situations. Followirg

econønetric processirg, the estimates of reduced-form efficients are

deveJ-o¡nd to sen¡e as a base for forecastirg.

For purposes of shcwirg lpw a reduced-form coeff icient matrix

can be derived frcrn aLredy estimated structural cæff icients, a gener-

alized sEuctural relationshþ in a simultaneous q¿stem npdel is

expressed in matrix rxctation as:

86



Itre reduced-form equations are tìen given by

y = A-IBX+A-IU = CX + V; e = A-18, ard V = A-lU

wt¡ere A is an m by m natrix of structural æff icients for t}re erdo-
genous variables,

Y is an m by 1 vector of the erdogenous variables,

B is an m by n matrix of structural cæff icients for thre
predetermined variables,

X is an n by l vector of the predetermir¡ed variables,

a-I is an inverse rnatrix of nntrix A,

C is an m by n matric of the æff iccients for the reduced-form
eguation,

U is an m by I vector of the structural disturbances assumfu:3
th¡at the C,auss-Þf,arkoff conditions hold, ard

V is an n by I vector of reduced-form disturbanc-es assumirg
that the C,auss-Markoff conditions also hpld.

Thre above q¿stern is ccrnplete in the sense that there are m

endogenous variables ard ttre same nunber of structural equations. As

the values of tl:e structural coefficients ard thus tlrose of matrix A

and natrix B are known, ard since tlre nunber of erdogenous variables

and equations is the same, a unique set of redrced-form cæfficients of

thre q¡støn can be derived þr algebraic mani¡xrlation. Thus, matrix C is

called tÌ¡e derived, reduced-form æeff icient inatrix. Given ttrat the

estimates of tl¡e structural coeff icient matrixes A ard B ar:e ccxr-

sistent, tlen estimates of the reduced-form coeff icient rnatrix, C, wiLl-

be ænsistent as rrelt.99

AY=BX*U
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derived redrced-form æff icients, ard snall sanplirg errors in tdi-

vidual structr:ral cæff icients rnay build into large samplirg errors in

thre derived estimates. 100

In realistic a¡plications, if the structure of the ecorìcmy

remains the same in the forecast ¡nriod, as o(isted in the sample

period, direct estimates wiLl be dequate for forecastrry. If , Lþw-

ever, sqne structural charge is ]<nov¡n to have occurred ard structural

estimates are availab.l-e, they may be ÍÞdif ied 4propriately ard revised

reduced-form estimates derived frcrn tlem. If only direct reduced-form

estimates are ar¡ailable, it wil-l be diff icult to nake tlre a¡propriate

nodif ications. In scrne cases, a Folicy variable can be used in the

estimatirg equation, althcugh it may not fully t=flect the structural

charges. In addition, estimates of structural coeff icients are them-

selves of interest because they help e><plain how the Canadian rapeseed

industry has grown. Therefore, for al-l the abcn¡e reasons the derived

reduced-folrn approach wiII be applied in t¡is study.

H. Criteria Used in EValuatirg Regression Estimates

Econcrnetrics is concerned with qncifyirg ard quantifyrrg the

relationshþs between ard anorg variables in a system, usirg the tools

of econcrnic theory, mathematics, ard statistical i¡ference. Regression

analysis is an econcrnetric technique whrich has been used e><tensively in

estimatirg the structural crceff icients in such a system. Of ten' tpl-

ever, the ur¡derlyirg assumptions necessary for tÌ¡e usual application

L38

100¡.g Klein, "The Eff iciencry of Estimation in Econcrnetric
Models", in Essays in Econcrnics and Econcrnetrics' (Chapel Hil-lr N.C.:
Universiþz of lbrth Carolina, (1960), pp. 2L6-32.

Ttre minimun variance estimates crcntain the max imr¡n amount of
information concernirg the determination of the jointly deperdent
variables that can be extracted frcrn the data.
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of this atrÐroach are rþt fulfilled.

Thre general criteria used in evaluatirg the results of regres-

sion analyses are ttre ¡ærfonn¿rnc€ of the nodel, judged qainst the

statistical signif icance of the æeff icient of determination, as tested

by the F-testt the statistical sþnif icance of regression cæff icients,
tested by the student t-test; ard the degree of consisLency betr.veen

the sln arrd size of a regression æefficient ard orthodox eæncrnic

theory.lOl For many cross-sectiorar arnlyses, the pnoblem of

heterosdasticier, th¡e case wh¡ere assumirg ccnstant variance of the

disturbance terms is invalid, has been e><anir.te¿.102 For time-

series araryses, in generar, the Gaussdarkoff conditions, ard problems

of autocorreration a¡d n¡urticollinarity are examined. since time

series data will be used in this study, these issues arre discussed

below.

The Gaussì"larkoff Conditions

If a regression equation is s¡æcif ied as:

Y(r) = b(0) +Ê b( i)x(r,i) + u(r)
l:l

v¡here: i = 1, 2, ..., n j:rdependent variables,

t = L, 2, ..., T obsenrations,

Y = tl¡e de¡nndent variables b be estimated,

x = the predetermined variables vÈrich are neasured
without error; ard

101+'r.H. yeh, Appl.içation of sinple and r'rurtþre Regression
,(winnipeg' Manitoba: æpartment of þricultural Econcrnics, tlniversityof l4anitoba, 1965).

102For exampJ-er_this problem was t¡eated by W.F. Iü ardR.G. Marshall tn uDemarrcl Analysis for l4anufactured-Dairy koducts in
canada in 1969", canadian Journal of .^Agriculturar Econoñrics, (July
1974), pp. 55-60. iÈte, ¡e
solved by Aitkenrs generalized least squares technique.-
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u = the r¡esidual errors, under the followirg conditions:

i.e., E(U(t))=0 for al-l t
E(U( t)U( t) )= constant,

E(U(t) , U(s))=0, vùen s nct = tr
E(X(tri), U(T))=0, for a1l i,

then thre unbiased ard "best" estimates (those that ¡nssess the snal-l-est

variances anorg urrbiased estimates) of thre rqression crcefficients b(i)
can be obtained by thre ordinary l-east squares n.thod.103

Suppose rpw that thre lqged val-ues of the dependent variable

appear on the right-hard side of the specified equation, i.e.,
y ( t¡ =¿1 0 )+a( I )y ( r-1 )+. . .a(m)y ( r-m)+È b( i )x( r, i )+u( r)

i=t
if the assr-mption of irdeperdence between thre disturbance term ard the

current irdeperdent variables is valid, but the assunption of irdepen-

dence between the disturbance term ard rqged deperdent variables is

irvalid, then the least squares estimates wil1 be biased.

Sup¡nse qain thrat obsewations y(l), y(2),..., y(T) are gen-

erated by the followirg scheme, such that;

Y( r)=¿10)+a(1) Y(r-1)+u(r) ;

where U(t) is assuned to be rormaÌIy and irdeperdently distributed with

zero mean ard oonstant variance, y(1) is a fixed nwnber, ard thre

remainirg val-ues of Y(2),..., y(T) depend u¡nn y(l) an¿ U(2),..., U(t) ,

then th¡e likelihood function for thre sample is:

10h.w. Ladd a¡d J.E. Ivtartin, Application of Distributed
,

Research Bulletin 256 (Arnes, rowa: þricult@ion,
Iowa State University 1964), p. 96"



Pr(u, u3 ... ur) = Pr(ur) rr(ur) ..o

- ,o#.*o[-# Ér,'.- "ouu
ila(imizirE tt¡is functior¡, wittr respect b a(0) ard a(r), is the sãne

as ninimÞirg (tf al - a(0) - aG)y(r-l)) q*..a. Ihus, for rhe fixed
Y(I)' tlre least qr¡ares estirnates are rrErximr¡rrlikelihood estinates, ard

trÞsses the properties of ccnsistency ard eff iciency.I04

If Y(1) itself is a ra¡dcrn variable, then the sequentia.l

valtps ar:e @un with a òrawirg frcm tÌ¡e y(I) distributiq¡. If a

distributed l4 nodel is çfied, ard the valr¡e of the first deperdent

variable is breated as a fixed ru¡rnber, then tÌ¡e ne¡<imr¡rrlikelihood

estÍnat'es will be virtually irÉistirguishabte frcrn tt¡ose estinated by

least squâres regr.essiør; and alt¡ouqh the estimates of the regæssior¡

cæfficients wiLl be biased in snarl sarçrles, they will, nøretheless,

be qrsistent a¡d eff icient.
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Pr (U. )

- arv.-r)2J du2, du3r ooo du.

Àutocorrelation of ttre Disturòar¡ce lrenns

A statistical rcdel includes rpt only the researcher's assunq>

tis¡s about the 4prçriate variables in each equatisr, but atso his

assuutptiøts about the rnture of dist¡.rrbances in the belìavioural equa-

tidrs, as rrell as ary¡ otåer restrictis¡s that aæ likely to exist. In
gereraf it is assured that the distribution of the residualsrccrn-

puted frcm an estùnatfug equation o¡er the analytical ¡æriod, satisfy
the assuptiø¡ of seria'l irde¡=rËence. the problem of autocornelatior¡

æcurs r*¡en the disturbar¡ce terms betr¡een b¡c s.¡ccessive ¡eriods are

highly ærrelated. A¡tocorrelated disturbances ræsult in the r€gres-

sisr æff icients befug biased, the sanplirg variances of regressiør

cæff icients beirg r¡derestÍnated, ard, in the pnedictiørs Írde beirg

I04¿. Jof¡nsbr¡, cp. cit., Chryter I0, 'Iagged Variahlesn"
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ineff icient wtren the ordinary least squares irethod of estimation is

appl ied. 105

Itre von l'Iewnann ratio, the "ratio of the rrean square successive

difference in residtnls to tÌ¡e varianc€" ard tle D:rbin-lvatson "d"

statistic are ccrlìrìonly used in testirg wLrether or not the least squares

residuals are irdeperdently distrjbuted. 106

Itre udu statistic is ryecif ied as:

¿=È (e(t)-e( r-r ) ) ,ft¡"rtr,,,
l=2

wl¡ere T is tÌ¡e nwnber of obsen¡ations ard e is the reast square

res idual.

explanatory variabJ-es in a behavioural equation, the above ryecif ied

Drrbin{atson "d" statistic is biased, ard is likely to give misleadirg

information about the degree of autocorrelation, ¡nrticularly whren tìe

m€nitude of botì the regression coeff icient, a¡d the correlation

coeff icient of b,vo successive residuals is 1args.107 Recently,

D:rbin develo¡nd an 'lhrt statistic to test the e<istence of auto-

correlation whren lagged de¡ærdent variables are present.l0B

r, =,JFfrn)

Wtren the lqged deperdent variable is used as one of the

I06For a detailed discussion, see C.F. Christ, Econcnetric
Moders and lvlethods (hd ed. ), (ttew york: John witey c Sorrs, rrrc. ,
æ The develotrxìent of the "d" statistic was initiated
by J. D¡rbin ard G.S. I,üatson, "TÞstirg for Serial Correlatior¡ in Least-
squares Þgression", Biqretrika, vol. 37, (1950), pp. 409-ZB.

L072. GYiliches, I'A l{ote of Ûre Serial CorreLation Bias i¡
Estimates of Distributed Lags", Econcnetrica, 29, (1951), pp. 65-73.

108J. D:rbin, "Tìestirg for Serial Correlation in least-
squares Regression vhen scrne of the Regressrs arre ragged DeperdenL
Variables", Ecrcncrnetrica, 38, (1970)r pp. 4IO-2L.

I05ruia., Ctrapter 8, "Autocorrelation".



rtùrere r = 1-0.5d (d is the conventional D¡rbin-watson statistic), T ß
the number of obsewations an¿ ûtnl is the samplirg variance of the

regression coeff icient associated with the lqged de¡ærdent variable

estimated by ordinary least-squares procedures. The statistic 'h" is

tested as a stardard r¡ormal deviate; if h is greater than 1.65, one

could reject the hlpothesis that there e><ists autocrcrrelation with a 95

per cent degree of oonf idence. In order to circr¡rvent the problem,

both the autocorreration regression pro¡nsed by HiLdreth ard Lu, ard

thre three-pass least squares pro¡nsed by Tlaylor ard wil_son have been

widely apptisd.l09 The detailed discussion of the application of

these techniques is not given. lburever, the Hil-dreth-h auto-regres-

sion technique wirl be app].ied in this study where there o<ists the

problem of autocrcrrelation.

Mul ticoll inear ity

This problem is concerned with both the proper q>ecif ication

and effective estimation of sbructural relationshþs, ccmTronly sorght

tLrroqh the use of regression technigues.llO A model specif i-
cation, in general, begins in t}re npdel bujLder's mind. Frcrn a ccrn-

birntior¡ of tàeory ard a priori assunptions, a set of variabl_es are

chosen to exprain the behaviour of a given deperdent variable. tt¡w-

ever' the job dæs noL erd with the first tentative specification.

L43

109c. Hildreth ard J.y. L:, Þmand Relations with Autocor-
related Disturbances, IÞchnical BulI t
@uichþan state univers ity,' 1960) .

A l"þthod
Review of

These thrc adjustrnent procedures have been øn¡r:terized.
For exanprer they are included in M.c. Mccraken ard A. Le¿ucl Massager
Manual, (ottawa, ùrtario: rnformation Ltd., 1973. statistics-canada
assunes respons ibil ity for p:blic dissemirntior¡).

110D.8. Farrar ar¡d R.R. Glauber, ',Mul_ticollirearity in
Regression Anallrsis: the Problem Revisited", Ihe Review ol Econcnrics
an9 9EtEliSs'.(feb' re67), PP. e2-LO7¡ arso
and F.R. Glabe (ed.), Readirg in Econcnretric rheory, (Boulder,
Colorado: Colorado tiniversity press, 1970).

for Estimatfug Moders with a l¿qged Deperdent variabler" lhe
Econcrnies and Statistics, (Nov. 1964) r Fp. 329-46.

L..D. laylor ard T.A. Wilson, ',Three-pass least Squares:



Before an equation is j¡dged æceptabre, it must be tested on a body

of ernpirical data. Should it. be deficient in any of thre ncdet

builderrs na ¡rriori hlpotheses", thre Eæcification is npdified and

r.e-tested. The prccess rrny go on fiìany times, before discre¡nncies

betrteen a pniori assunptions and sample information can be r^edulced b
tolerable 1svs1s.lll In ¡rractice, a lange nunber of t}re econornic

variabl-es in a given sampJ-e are almost certain b be highly correlated.

Attempts to apply regression techniques to highly oorrelated, uindepen-

dent" variables generally resuLt in the large variances associated witlr

regression coefficients. In turn, the latter i¡rdicate the low infor-

national content of obsewed data, and the ¡nor quality estimated

¡nrameters vhere an e<planataory variable e<hibits little or rp trre

inde¡ændent effect on a given de¡nndent variabl-e. tlnder these circurr

stances, data limitations rather tìan tÌ¡eoretical- Iimitations are

primarily res¡nnsibl-e for the ¡nrsistent tendency to rnders¡æcify or

to ozersimplify econornetric ¡lr¿s1s.112

In reality, variabl-es obtained frqn a sample are seldcrn statis-

tically, ¡ærfectly inde¡ændent, i.e. they are rpt internal-Iy orthogonal.

Since variables are b a degree correlated r+ith each other, mul-ti-

col-línearity is defined in terms of the problem's severity rather tJran

its e<istence or rpn-e!(istence. As Johnston stated econornetricians are

nin tÌ¡e statisticcal ¡osition of nct being able b nnke bricks r¿ithout

144

lll"1¡so¡ists have been mable b qree as to vt¡ether
ana11æes shroul,d be based m aggregate or ¡er capita data, or on
deflated or tndeflated price ard inccrne series'r (See F.L. thcrnson and
R.J. Fbote, ÃgriculturaÌ Prices (2nd ed. ), (New York: l4cGrarHill Book
Co., Inc., 1952 ), p. 287). Different data increase the number of
aLternative prccesses.

I12T.C. Liu, "Underidentification, StructuraL Estimation
a¡d Forecasting", Econcrnetrica, (October 1960), p. 856.



straw.ll3 Accordi-rg to a mle of thumb, if the simple cr¡rrelation

coefficient between any pair of explanatory variables is rpt greater

than 0.7 or 0.8 it is defined as acceptable.

Christ has stated that "if the joint distribution of tìe inde-

pendent variabLes stays the same in the forecastirg period as it was in

the salrplrrg periods, high covariances fftorg ttre estimated coeff icients

are no disadvantage".lr4 HoÃr¿ever, the cr¡unterpart to thÍs argument

is that successful- forecasts with correlated varia.bfes require, rÐt

only tle ¡ærpetuation of a stable relationship between dependent and

independent variabl-es, but al-so the ¡ærpetuation of stable interdepen-

dent relationships anorg the irdependent variables. "Both oonditions

are ret' unfortunately' only in a crcntext in vÈ¡ich thre forecastirg pro-

blem is all but ¡¡iyir1".1l5 There are several ways to treat

multicollinearity. For e><anple, the use of time-series and sross-

section data in demand studies, in order to reiredy Ûre diff icurþz

caused by the high correlation between the e><planatory variables,

inconre and prices.ll6 Ho\^/ever, there are diff iculties of specif i-
cation and interpretation.IlT As qle alternative, Klein cdìilined

t45

114C.F. Christ, Econqnetric t4odels and Methods, (2nd
printirg ), (lbw York: .lo . 389.

I13J. Johnston, q>. cit., p. 64.

ard Behaviour in the Uni

l15D.E. Farrar and R.R. GJ-auber, q>. cit., p. 95.

IÌ6¡.p.¡. Stone, The Measure¡rent of Consuner's Ex

); This

Guelph, L973).

r17J. l4eyer ard
Esti¡nates", Ttìe Review of
380-93.

was appl ied by W. F. Iü ard R. G. Marshall in A

E. KLth, "fkx¡/ EKtraneous are
Econcrnics and Statistics,

1938,

tural Econornics, tÌriversiþr

iture

Htraneous
(ìi,cv. L957) r Fp.
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several hþhly correlated o<p1anatory variables into one variable. The

coeff icient associated with the latter, as estimated frcrn regression

analyses, was then treated as the irdependent effect on the dependent

,ruriu51s.118 whil-e this approach provided a sol-ution for tle murti-

collinearity problem it created a r¡ew variable v¡hich could rpt be inter-

preted directly as an econornic variable. Furthernore, tìe process of

derivirg estimates of tìe origirnl set of variables, based on the

estirnated coeff icient, requires access to additional information ard

thus contributes to the ccrnplexity of the npdel- rather than al-Ieviatirg

the multicoll inearity problem. 119

As far as this study is concerned, solution of the multi-

collinearity problem lies in decidtg vfrich variables to keep and wLrich

to drop frcm the npdel. In general, ccrnplete specification of a npdel

and internal orthrogonality of all t}re explanatory variabl-es are seldorn

satisfied at tlle same tifiÌe. Yet ttre variabres are not aÌways egually

inportant. Ttrerefore only a few, selected, im¡nrtant variables, in

terms of econcrnic theory, are present in a regression equation. rt
would be satisfyirg to be abte to state that the results obtained in

the light of t}le selection nade in this study are sufficientJ.y ccmpre-

hensive ard accurate to thoror:ghty o<plain the ccrnplex ircrkirgs of the

industry, ard that rp further effort ræuld be reeded. clearly, this

would be misleadirq. As was the case withr many other studies, the

results obtained in this study have aLso been subject to data rjmita-

tions ard e<istirg statisticar technigues. rhis study, however, has

L46

118L.R. Klein, Econqlic Fluctuation in th¡e United States,
+92I-4I, C-owles Ccnmissi y a
Sons, Inc., 1950).

I19D.E. Farrar arÌd R.R. Glauber, pp. cit.



made the attempt r+itt¡ the firm belief that the r.esults ræul-d be usefuL

with r"es¡æct to the rnderstandirg of the r^rcrkings of th¡e Canadian

industry. I'lonetheless it is freery acknowredged tl:at fior ¡nì_icy

anallæis and decision nraking, certain nanagerial juJgernent rculd have to

be s<ercised.

r. rÞsts of Èh¡e stah'ility of kgr.ession coefficients

A researcher nay be interested in testing whethrer a structural

shift has taken pJ.ace in certain economic retationshi¡æ betneen

different ¡:eriods. the test of sensitivity of regression crcefficients,

witi res¡nct to the size of sample or nunber of obsewation ¡æriods, is
essential b the determination of thre apprropriate forecasting techniqtie

to be used.

In general-, predictions can be nrde urder corditions of either

"unchanged structure" or "changed strr:ct¡¡¡sn.120 rn the former

case' the economic structure being e<tended into the prediction period

is thre sane as in tlre obsen¡ation ¡eriod, i.e., ttre feature tl¡at do rpt

change during tìe obsewation period are asswned rpt b charge during

the ccrnbined obsen¡ation and prediction ¡eriod. Given that predictions

are b be nade using a prccess tÌ¡at has arready been obsen¡ed in

o¡æration, tl¡e effects of o<ogenou.s variables qnn the endogenous

variabl-es can be dedwed frcxn òsewed data and a¡plied b the pnedic-

tion period.

In the othrer caæ' the econornic strr:cture i¡ the pnediction

¡æriod is e<¡æcted rpt b be the same as in Ûre obsenzation ¡nriod.
Predictions are to be nade in circumstances vhere sme features have

L4?

120ç.p. orrist, cp. cit., p. 13.



never been obsen¡ed before. rt is generally 4reed that it is very

difficurt to predict tle future in the case of "charged structure",

because a researcher has to know sonethirg about the structure from

the obsen¡ation period, as neII as about the character of the antici-
pated charge i¡ss1¡.121 since the history of Ûre rapeseed irdustry

in Canada is relatively short ard the avail-able data limited, predic-

tions jn t}te context of a chrarged structure r+oul-d presently be irdeter-

minate. Hoi*ever, in order to test whrether the application of ændi-

tional predictions might be justif ied, the stabil-ity of regression co-

eff icients should be o<amined. There are two nettrods tìat are corunonly

used for testirg the stability of coeff icients.

The D.nuny Variable Approach

Many econqnic nr¡dels include drrruny varia.bles representirg

various factors such as tem¡nral effects, spatial effects, euaritative
variabLes, ard broad groupirgs of quantitative variables.l22 For

exanple, in order to ¡reasure shifts of the intercept ard the slo¡æs of

function q¡er time, b¿o dunrny variables, namery D and DX, can be jntro-

duced jnto tàe nost sinpl jf ied equation as below:

Y=uf+a2D+blx+b2Dx+u

where Y is a dependent variabre, x is an irdependent variabre, D is a

dunny variable vhich equars o for sub-period I ard r for sub-period 2;

DX is another dunrny variable vùrich egual-s 0 for sub-period 1 ard x for

1þB

I22J. Johnston, g. cit., p. 176.
For exanple' W.F. Ill ard R.G. lrfarshall applied a dr-unny variable

approach to detect the seasonaf variations in mil-k ænsumption in A
Denard Analvsis for Fluid Milk in û'rtario, pubtication Æ/73/Lr,(cue tural Econcrnics', Liniuer=ity of
Guelph, 1973).

12115¡.



sufperiod 2t arñ U represents the residuals. Accordiry to the t-test,

if th¡e rqression coefficient is statistically, significantly different

frcrn zero, it implies that tl¡e intercept of thre equation beirg studied

is shifted by thre m4nitude of a2 units of Y between two sub-periods.

Similarly, if the val-ue of b2 is significant, th¡e reJ-ationships

betr+een X ard Y beirg charged o¡er time is implied. Ttre impact of one

unit of X on Y is b1 in the sufperiod l, wLrile that is the swn of

b1 and b2 for sub-period 2.

The ulse of tivo dunny v ariables in ttre abo¡ e equation can be

viev¡ed as the addition of tr¡¡c irdeperdent variables to the rqression

anallæis. Hows/er, mainly due to data limitations, this approach is rot

likely to be r¡sed in this study in testirg thre stability of thre re¡res-

sion coefficients between within ard outside the obersewation ¡:eriods.

The Ch¡owrs Tbst

Lt+g

It is wel-l- Icrown that thre F-test is used to test the o¡ erall

sþnificance of a ¡nrticular rqression. Basicalty, the total variation

in ûre dependent variable of a regression eguation is split into tlvo

com¡nnents: the sun of sguared ds¡ iations whrich can be e<plained by thre

reJressors, ard the sr¡n of squared wre><plained de¡iations. Ttren, thre F-

ratio is calculated by thre followirg formul-a:

F' = ssD/(k-l)
(]-ssD)/(N-K)

V'ihere: SSD is the sr¡n of squared ds¡ iations o<plained by all
reg ressors ,

(l-SSD) is the sr¡n of sguared wre><plained de¡ iations or
residuals,

K is the nwnber of irdependent variables inclr:dirg the
constant term, ard

N is thre nunber of obsenz ations in thre sample.



If the calculated F-ratio is greater than the theoretical F-ratio at

ttre chosen Level- of sþnif icance, ttlen the hlpothesis tlat the

independent variabl-es have a signif icant impact qr the dependent

variable is not r.ejected.l23

Similarly, the basic ooncept of arnlys js variance js the dis-
aggregation of the sum of squared deviations of tìe deperdent variable

into unexplairnble ard explainable ccrnponents. The ratter can be

further broken down into a sub-set of explanatory variables accordirg to

various factors or sources of variation of the ccrnponent beirg arnJ-yzed.

Frcrn there' the F-test is applied to test for equality between the rÊans

of sub-sanples of an enlan¡ed population, in order to concl-ude vÈrether

or not there is any significant difference between tìe influences of

different factors on the variable beirg studied.t24

Followirg the ooncepts of variance analysis and the test for

overarl significance of a regression, chrow has deveJ.o¡æd a reth¡od of

testirg for equality between regression coefficients obtained from

different samp1es.125 The technique of chow,s test can be appried

to investigate the stabitity of coeff icient estimates whren increasirg

the size of the sample. the resuLt of the test will determine v*¡etìer

the regression coeff icients are different in an enlarged sample or

whethrer ttrey remain stable ozer time. rbstirg the sensitivity of qo-

eff icient estimates to charges in sample ænposition is useful for

150

of Statistics, (lüew York: McGraw-Hill fnc. J9O:).
1234.¡4. Irtlod ard F.A. GTaybill, Introduction to tl¡e ïheory

cients iJr
s9I-60s.

L24A. Koutsoyiaruris, ep. cit., Ctrapter B.

I25G.C. (trow, "Tìests of Equality between Sets
T\¡o Li¡ear Regressions", Econcrnetrica, Vol.

of Cæf f i-
28, (f960), Fp.



t5t
detectiry v¡hether the econornic structure has charg ed between two sample

periods.

Briefly, the test

1) Applyirg the OLS to thre

Y1 = b1X1 +v

ard th¡e residual sun of

2) Applyirg thre OLS to tìe

Y=bX+u

ard arrother residual sr.¡n of squares, u'u;

3) Ccrnputirg the F-ratio by

is accomplished by tJ:e followiry steps.

first n obser¡ations to yield

F = (u'u -v'v)/m- - v-v7Tn-=JO-

where k is thre nr.mber of irdeperrdent variabLes specified in the

equation; ard

4) Finally, enployirg tle null hlpothesis to test whether the m
additional obsen¡ations obey tLre same rel-ations as the first n
obsen¿ ations throu¡ h a ærnparison of the calculated F-ratio ard thre
theoreticaL F-ratio, with (m, rrk) degrees of freedcrn at a chosen
ls¡el of sþnificance.

In principle, any hlpothesis can be pnoposed but can only be

accepted if it is able to pass critical scrutiny, includirg the checkirg

of suitable test implication thrror.gh careful obsen¡ation or e<¡æriment.

Althroqh e<tensive testirg with entirely farourable results does rpt

necessarily establish a hlpothesis conclusively, thre test prorides nore

or less strorg srpport ¡or i¡.126 Forrowirg tL¡e same aqtrnent, vùren

the hypothesis of thre stability of coefficients between the obsewation

squares, v tV i

pooled n ard m obsewations to give

J-26ç.6. llempel, phil-osophy of Natural Science, (Erglev¡ood
Cliffs, lhw Jersey: eren



and tÌ¡e prediction ¡æriods is qcnfirmed by the Chowrs test, althor:gh it
is rpt conclusive, it nay strongJ-y iinply that the stn¡ctural- relation-

shi¡x being investigated do rot change q/er time. rt ræul_d be n¡¡re

defensible b use sr.rch estimated coefficients as a basis for nnking

forecasts.
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A broad framework, embracing a'll the basic economíc relationships

at work in rapeseed markets, is essential for pol.icy analysis. The

annual variation in the supply of rapeseed, the multi-market ouilets of

the seed and processed products, the interdependence of the various

segments within the jndustry, and the simultaneous interactjons and

determination of prices and quantìties must be all be incorporated when

developing an integrated supply and demand model. The model developed is

considered to be an anaìyticaì tool and thus useful to decìsion makers

who should thereby become more aware of the likely consequence of changes

init'iated at any point of the system.

in this chapter, a flow chart showing the operation of the

Canadian rapeseed industry will be presented in order to indicate the

ìogic behínd the construction of the graphic model. Based on this illus-
tration, an econometric model will subsequently be deveroped.

A. Graphic Model of Supply and Demand
for Canadian Rapeseed and Its 0il

CHAPTER 4

MODEL FORMULATiON

A self-exp'lanatory flow chart summarizing the comp'lex economic

relationships and the direction of influence w'ithin the industry is

presented as shown'in Figure 4.1. However, as djscussed in chapter l,
analysjs of the demand for rapeseed meal will not be undertaken in this
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study; hencre the rapeseed neal aspect is e<cluded frcrn Figure 4.1.

I'lonetheless, the hope is tt¡at tlte frow drart wil-l oontribute b an

undersLandirg of the logic behird the npdel construction. Before tåe

econcrnetric ¡r¡¡de1 is constructed, a graphic rpdel of the ra¡:eseed irdustry

is iLlustrated by a series of b¡o-dimensionalr price ard quantity

diagrams, based qr tlre cperation of tl¡e canadian rapeseed irdustry as

revier'rred in Chapter 2. these can be regarded as generalized versions of

bothr the ra¡nseed ard oil nnrkets at given poi¡ts in time, afl non-¡rrice

factors beirg held oonstant.

The three sub-diagrams of Section A in Figure 4.2, altlrough not

drawn to scale, illustrate the price-quantity framework with respect to

the acreage-supply Lesponse function for tLre three prcn¡i¡ces. The

horizontal sunrnation of these supply cunTes, @ether with the oonversion

of acrea;e to vol-r"rne by neans of an average annuaL yieldr produces thre

aggregated supply curve, ss of section B, for ra¡æseed at a given point in

time. This cun¡e links tl¡e farm price of ra¡:eseed in tìe previous lear
(PSI-I) to the production of rapeseed in the current year (eSt).

The current supply is ccrnpletely inelastic with respect to current price

(PSr).

Itre horizontal sunrnation of dcrnestic crushirgs (Section C) an¿

exports to Japan, the E.E.c. ard "other nations" (section D) form the

total demand for rapeseed at the farm level (QiSt in Section B). I,tre

total dernard curr/e, represented by DD in section B, is of course

negatively sloped. In tÌ¡is simplif ied frameuork, intersection of the

total demard ard suppry cun/es (at time t, thre su¡ply is given as es¿)

produces the equilibrirm price for rapeseed (pst).
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The tinkage between the price of ra¡æseed oil and the ¡rrice of

ra¡nseed is sh¡own in Section C. Ttre price differential is eqnl to the

a¡rpt]rrt of narket rrargin. The demand for crushings is derived frcrn the

dernand fior ra¡nseed oil. The latter, in turn, is derived frcrn the Ìevel

of dcnrestic cørsr-unption of rargarine, slrcrtening, and sarad oiL. The

relationship betræen tl¡e anx¡u-rt of ra¡æseed oil produced and the amou-rt of

m¡nseed crushed is established thrcuEh the vertical ørnection betrryeen

Sections C and E. As illustmted, Section E shor.¡s that tÌ¡e cx¡er:all denand

for n¡æseed oil is the su¡rnation of the oil used in nanrfacturing

nangarine, shortening, and sarad oil ( E-l to E-3 ). rhe rerationship

between the l-atter and ttre ænsr.unption of those products is illustr:ated by

the corresponding vertical reratior¡ships betiæen sections E and F.

Ihe entire diagram shrorvs how tt¡e vfiole qzstem rrrÁ/es tovard

eguilibrir-un prices and quantities in a simul-taneous ranner with all
sections interacting with cne another. lhis fiamer.rork thus oan be used b
trace rarket-wide re¡nrcussions of Eæcific chnnges or shrifts in cne or

more sectors of the m¡æseed industry.
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Following the graphic npdel presentation abcnze, a fifteen-eqr:ation

s)4stem refrecti¡g the different as¡æcts of ü¡e industry at Ûre

ndisagregate" level vas initially built. Tlen of the fifteen relationships

represented behaviowal eqntions, with each eqntion indicating the basic

econornic relationships operating cn tlnt segnnent of the industry. The

remaining five eqratior¡s være technical or identification eqntions which

refl-ected srstnints qr the Is¡el-s of srpply and demand. Ttrey also

sen¡ed b hold the simultaneous slrstem @etller.

B. Specification of t.l.re þgregate lrt¡del



rapesed ard soybean oils i.ære available cnly for the period 1967 tìroqh
1974 art attempt was made to extrapolate the time series data bac]<r¡Jard for

thre period 1960 thror:gh 1966. As mþht be e><¡æcted with restr>ect b the

"created" data tLrere $Jas scme question as to the leveL of confidence.

Moreover, the ællection of information by Statistics Canada cn these two

price series was terminated with the December 1975 publication of Oilseeds

In view of the fact tÌ¡at tirne-series data showirg prices of

Review (statistics c.anada, trtc. 22-006). Accordir:3 to off icials at

Statistics C-anada, this was due ¡nrt to the problem of confidentiality but

also to a lack of qreement between Statistics Canada ard the relevant

industries regardirg an acceptabre rethod for recordirg prices in a

consistent nnnner.l As a ¿esult the ',block" representirg dcrnestic

ulil-ization of rapeseed oil could not be included in the broad

supplydemand system.

It is generally true that the npre equations, ard thus the ncre

variables used in a system, the rcre ccrnplicated ard heavy becqne the date

requirements' with a correspondirg growthr in ccrnp:tationaL diff iculties.

As a result, ard as an alternative to tlre disaggregate ncdel, an 4gregate

model of the eight-eguation q¡stem can be ænstructed: For a researcher

mþht be interested in knowirg tàe c6æration of t}le irdustry at Ûre

"4gregate" level-, deperdirg q¡ an aggregate o<¡nrt demard function for

rapeseed instead of three e<port demard functions for the principal

ouLlets, vis., Japan, tle E.E.c., ard tle "other nations"i or an 4gregate

158

fA ¡=r*naL ccnrnunication with J.l',l. frayr
Industrlz Statistics Branch, Statistics Canada.
avaiLable orly for ttre period of Argust L967 re

þriculture Divis ion,
ftre npnttrly data nere
March L975.



dcrnestic consumption function for vegetable-oit products as a whole,

rather than three functions for rnargarine, shortenirg, ard satad oils,
respectively.

For ttre benef it of the reader nonetheless, the specif ication ard

results of the disaggregate nodel wil-r be presented in þpendix A. This

section will present tl¡e qgregate rr¡der only. However, it should be

stressed tÌ¡at this methrod of presentation does not impry tÌ¡at the

dis4gregate n¡¡del is less im¡nrtant than the 4gregate npdel. or tlle
contrary, the former prq/ides detailed information on t}le cperation of

each segment of tl¡e irdustry which is essential for poricy anarysis.2

Hovrever, tìe 4gregate ncdel nray have greater "predictive ¡Ðwer" c¡¡er the

disaggregate nodel because variances associated with grouped regressions

(aggregation c¡¡er irdividual qnnodities, Eegions a¡d tùne periods) tend

to be relatively snall ccrn¡nred withr tlose of urgrouped regressions.3

In an interde¡ændent econcrnic nr¡del, those factors that are

determined withi¡ the npdel are known as jointlydetermined or erdogenous

variables. Those that are external- to the n¡¡del are e¡l led prredetermined

or exogenous variables. Scrne of the latter are under or subject to direct

or partial æntrol of a pubric, or private decision-makirg entity. such

varibles are called policy tools. rn the followirg npdel specif ication, a

semi-coron symbol distrrguishes the tvrc þpes of variabres, with t]re

endogenous variables shown before ard the a<ogenous variables after t¡¡e

semi-colon.

t59

2A. I(outsoyiaruris, Tþe-ory of Econcnetrics, (Iondon, frglard,
Thre l4acMjLlan Press Ltd., @

3Y. Gtunfeld arÅ z. Griliches, ,,Is þgre<¡ation Necessarily
Bad?", tre Review of Economics and statistióá, úol. XLrr, (1960ll p. 4.
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Many variabÌes uere used in tìe prelùninary analysis. Jueed

against the erpiricar results, the forlowirg noder, a detailed

specification of wLrich is given beIow, $ras oonsidered the best anìorg t11e

alternatives:

Behavioural Eguations

Rapeseed acreage function for Canada:

4.1 (RACtr LIFT¡I ffit_1, pRt_lr RAC¡_1, U¿)

Tbtal e><¡nrts of rapeseed frcrn Canada:

4.2 (TRX¡' p\; PLIS¡I JEy¡r DitM¡, U¡2)

Dcrnestic consumption of vegetable oil products in canada:

4.3 (QDt, PVO¡; PB¡, EXp¡, eDt_1, Ut3)

Technical and Identif ication Equations

Supply of rapeseed:

4.4 QSI = (AYRS + DYRST) RAC. + RSTKI-I

Market-clearirg of rapeseed:

4.5 QSt = TRXI + QRCI + RSTKT + OURST

Production of rapeseed oil:
4.6 QROr = (AYROTDYRO¡) QnC¡

It'larket-clearirg of rapeseed oi1:

4.7 QKt = (AJìATE+DRATE.) QI. + >ROt

Price linkage through market nargin:

4. B P\D¡ = (AI{M+DMMI) pnt

rhe definition of each variable is given below: The subscriptions t a¡d

t-l refer to tìe current and the previous ¡æriods, rrespectively. rhey

are cnunitted.

fhe Def inition of Each Variable

RAC: Rapeseed acreage in Carnda in thousand acres,

Endqenous variables:



lRX:

PR:

QD:

P\D:

QRC:

QS:

QRO:

LIFT:

T'!V:

PUS:

JEY:

D{.11"1:

Tbta1 rapeseed o<ports frcm Canada in thousand tonnes,

Ihe average farm price of rapeseed in dollars per tonne,

The total dcrnestic consunption of margarine, shortenirg and sal-ad
oils in thousand tonnes,

The average retail price of vegetable oil products *eighted by tlle
consunption of each product in dotlars per thousand tonne,

The an¡¡unt of rapeseed crushed in thousand tonnes,

The anpunt of rapeseed supplied or demanded in thousand tonnes,

rhe anount of rapeseed oiL produced or utilized in tlousand
tonnes,

A dumrlz variable irdicatirg the impact of t}le LIFT program on
rapeseed acreage in thousand acres,

The average farm price of wheat in dollars per tonne,

rfre price of soybeans at chicago in canadian dollars [Þr tonne,

The sum of private oonsurption expenditures in Japan ard the E.E.c.
expressed in bil-Iions of Canadian dollars,

A dunny variable reflectirg the impact of a charge in the structure
in canada's rapeseed inarkets on the voÌume of bade in tJrousand
tonnes,

Ihe retail price of butter in dollars per tonne,

Personar expenditures ør goods ard sen¡ices in bil_lions of dollars,

ToFl annual rapeseed stocks on farms ard in ccnrnercial storage cn
July 31 in thousand tonnes,

The average yield of rapeseed durirg the 1960-74 period in thousand
tonnes ¡nr thousand acres,

The difference between the actual a¡d the average yield of rapeseedin thousand tonnes ¡ær thousand acres,

lhe use of rapeseed other than for exports, crushirgs, ard storage,
in thousand tonnes,

lhe average yield of rapeseed oil, durirg r960-74t i.e., the ratio
of oil- production to crushirgs o<pressed in ¡ærcentages,

fhe difference of tÌ¡e actual- yield ard the average yield of
ra¡æseed oiJ- e<pressed in ¡nròentages t

ltre average ratio of rapeseed oi-l- utilized to the total ænswrption
of vegetable oil products, durirg L96O-74 expressed in
percent4es,

t6L

PB:

E)(P:

R^STK:

AYRS:

DYRS:

OURS:

AIRO:

DYRO:

ARATE:



DRATE: The difference of the actual and the average ratio of dcrnestic
utilization of rapeseed oil in percentages,

AMM: Itre average nnrketirg ntarg in between t}le retail price of a
vegetabJ-e oil product ard the farm price of rapeseed duri.rg 1960-74
expressed in ¡ærcentages,

DMM: The difference between the actual ard the average nnrketirg mrgin,
in ¡ærcentages ard

Urs: Ihe structural disturbances.

Equation 4.4 def ines the supply of rapeseed, rrùrite equation 4.5

def ines tàe demand' ard together determine the equilibrium price ard

quantity of rapeseed. sirnilarry, equations 4.6 and 4.7 define the supply

and demand for rapeseed oil ard jointly determine the equilibrium price

and quantiþz of rapeseed oil. Finally, equation 4.8 links tìe raw

rapeseed and rapeseed oil narkets into an integrated rnarket. Through this

lÍnkage, the "genera]" equilibrir¡n situation between the segments of the

industry is ensured.

Reduced-Form Eguat ions

162

The above-specif ied structural relationshþs between eguations 4.I

and 4.8 can be ccnìbined and o<pressed in nntrix notations as

4.9 AY¡=BXa+ua

The reduced-form equations, expressirg each endogenous variable as a

function of all e!(ogenous variables, are then given by

4. 10 Ya=A-fBX¡+A-lUt=CXt+vt

where A: is an B by B matrix of cæff icients for Ûre erdogenous

variables,

Y: is an 8 by 1 vector of tlre erdogenous variables,

B: is an 8 by 19 matrix of the æefficients for tåe o(ogenous
variables,
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C: is an B by 19 matrix of the croefficients for the reduced-form
equat ions,

X: is a 19 by I vector of the predetermined variables,

U: is an I by I vector of structural disturbances, ard

V: is an 8 by I vector of reduced-form disturbances.

Matrices A ard B, v€re estimated usirg Ol,S ard I\IR techniques while natrix

C was derived frqn the A ard B matrices.

Given the econcrnic characteristics associated witJ: each segment of

thre irdustry, tìe whrole rapeseed market can be categorized into three

distinct but connected "bl-ocks". lhis section wil-l outline the rationale

underlyirg the selection of each variable in each "block" equation as well

as the definitions of the variables themselves, and the sources of the

data.

Itre Rapeseed Supply Block

The supply of rapeseed available in any year is determined by the

stocks available at the beg innirg of the year ard production i¡ the

particular year. Ihe latter, in turn, is determined by the acreage under

cultivation ard tìe yield trEr acre. As Fþure 2.I in Chapter 2

iLlustrated, there was little correlation between yield ard laqged

rapeseed farm prices. In addition, t}te yield-per-acre remai¡ed reIatively

stable c¡¡er the past tr+o decades. Therefore, it æpears evident tÌ¡at

charges in tÌ¡e level of production have been due a-lmost o<clusivety to

variations in tlre acreage seeded.

C. Rationale ard Data Sources
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In connection with t}le factor of stocks, preliminary analysis has

indicated that stocks of rapeseed (carryover frcrn the ¡rreceding year) have

not been significantJ-y affected by lagged rapeseed farm pnices.  Houck

and Þlann concLuded that changes in soybean stocks in the U.S. r+ere

affected by both thre magnitude of the stocks at the start of a year ard

total production during the year v¡hile soybean stocks ard pnices eere

statistically uncorrel-ated.5 Their findings might al-so be æplicable

to rapeseed. Ttre demand for rapeseed in foreign ard dcrnestic markets has

been flucturating unpredicatbty. It is aÌso difficult to segregate stocks

hetd for speculation purposes frcrn thre regular carqzover stocks. In view

of the apparent difficulty j¡ estabÌishing causal relationships between

variations in rapeseed stocks ard economic factors, stocks ard yield are

treated as e)<ogenous variables in this study.

Furthermore, thre national acreage npdel alone, instead of the three

provincial nodels, is included as ¡nrt of the cn¡era1l integrated ncdel

because tJre agricultural- environment i¡ each province on the Prairies is

similar; although thre individual provinces exhibit different growth rates

in rapeseed acreage. Economy in the number of equations specified i¡ this

study is also desirable in view of the limited nurber of observations

available.

4The same concl-usion \{as arrived at by w.J. Craddock, "Canadian
Rapeseed Price Prediction - A keliminary Report", tnpublished reportt
(Winnipeg, Itanitoba: Departrnent of þricultural- Econcrnics, IJniversity of
Ùlanitoba, 1973) , p. 29.

5¡.p. [t¡uck ard J.S. Mann, An Analysis of Donestic and Foreign
Demand for U.S. Soybeans and Soybean Products; TÞchnical Bulletin 256,

Station, university of
I"linnesota, 1968), p. f9.



The npst sþnif icant government program affectirg tlle supply of

rapeseed was the wtreat acreage reduction program connonly known as Iower

Inventory for ltxrmorro\,{ (LIFT). l,lhen the grain surplus problem reached

crisis pro¡nrtÍons in l,Iestern Canada durirg tJ:e late l960rs, Iarge

palzments '¡¡ere nnde by tlle Federal Gcn¡ernment.6 Fanners in the Prairie

Prov inces suffered frcrn an acute shortage of cash, ard it was in tìose

circunstanc.es that he LIFI progran vJas announced by the l'linister

responsible for the Canadian Vû¡eat Board. Itre progran was used as an

emengency nìeasure to alleviate t}re ufieat sur¡rlus problem in t}le crop year

I970-7L. IJnder the p,rogram a whreat acreage reduction payrnent of six

dollars ÍÞr acre was nnde for any land held out of p::oduction in 1970, if

thre land was cultivated but not used for forage in 1969.7 This

program resulted in a reduction of whreat acreage by 50 per cent, frcxn 24

million acres in 1969 to 12 million acres in 1970, but a doublirg of

rapeseed acre4e frcrn 2 to 4 million acres durirg the same period.B

By usr¡g regression analysis tÌ¡e urpact of this government progran

can be quantified thrrough settirg a ¡nrticular value for a dr:nmy variable

durirg the ¡æriod whren the prcgram was in effect ard assignirg arpther

value, for other periods. Tto ignore this im¡nct in regression analysis

inv ites bias in tÌ¡e estimates of the ¡rarameters as ræIl as an increased

ú5

6ft" l¡initer of þriculture (Hon. E.F. Whelan) reported tÌ¡at
the total anrount paid under the LIFT prrogran was slþhtly nr¡re than 63
mjl"Iion dollars; See Off icial , J-st
session of 30ttr earl

7W.¡. Craddock ard R.K. Sahi, "Estùnatirg ttre Effect of
Q>eration LIFT on 1970 kairie Land Utilization", Canadian Farm Econcrnics
( Þc. 1971) .

Bstatistics Canada, Quarterly Bulletin of Àgricultural
Statistics, Cat. I.b. 21-003.



or¡ariance-' rt is en¡ident that tlre rJFr program led to an i¡eease in
rapeseed acreage and a corresporuling i¡crease in rapeseed supply. Thus,

the regression coefficient associated with IJFT can be eçected to be positive.
Historically, vÉreat producticn has dcnLinat€d ttre agricultural

industry in carrada. Ttrerefore, it is reasonable to assure tlr,at grain prrc-

ducers are Iike1y to sl¡-ift vñeat aæeage to the producLion of alternative
orops such as rapeseed vùre¡r vtreat stocks are h:rrlenscnre. In general, the
dcrn-inant position of v¡treat in the Prairie kcn¡inces has made farnrers extrørely
wlnerable to changing narket c.ond.itic¡ns. Âdr¡erse or ideal conditions in
the v¡tleat eæncm)¡ are gtrickly reflected þ otìer secticrns of ttre agrrictrltr-rra1

industry. TLre erbrene r¡ariability irr canadian vñeat e4ports and production

causes ævere fluctuations j¡r 1er¡el of carrycnrer frcm year to year. Itre

"nc]frEl granarlr" concept is not an integral part of car¡ad.iar¡ wheat nrarketing
poti.v.1o

Drring the period 1960 to 1974, the annual v¡treat carÐpvgI averaged

549 million b¡slre1s, ::anging frcm a lo.¡ of 295 milrion to a high of 1,009

million tr¡shels- Based on these &ta, it was assr¡ned in ttris study ttrat
650 nillion br:shels, or about 100 million bushels above the averagre annua1

carÐ¡over, r,vould be a critical point. rf the rÈreat carrfpver e<ceeded

t].is critical level, wheat aseage r^,ould be reduced, the acreage used for
rapeseed prodr:cbion being greater tlan it vÐuld have been r:nder norrnal

166

o-R.J. Wonnacott and T.H. lfonr¡acott, EcÐrtrretrics
John Wilq¿ and Sons, Inc. 1970).

10r'"dou1 
Task Force on Agrio:Iture, Canadian Agricu-lture in ttreSeventies, (Ottawa, ùrtario: g-reen's kh

(Nen¡ York:



stheat rar¡€tjng corditior¡s. Ilærefore, arnther dunrçz r¡arj¿bIe for neasr:ring

the irnPa'ct of abrprn¡aIIy high tùeat carq¡ü/ers on acreages cultir¡ated wit¡
ra¡nseed @úd be used in equatiør (4.1). ft is e<pecte¿ these r¡ariables

will be positively correlated.

ereliminary staListical anal1æes ccnfirned tlre hlpottresis that a sh-ift

frun wheat to rapeseed ¡nrcduction ocsurs l*er¡ stocl<s of r,,streat are greater tlran

the nEl}cim¡n acceptable level. Iknrever, it. is desirable to r.edrrce tlre nrmtcer

of ù-urm1' r¡ari¡bles r:.sed in one equation in circr¡nstances r^¡here tÌ¡e ar¡ailable

data are limited. Thus, the dwmy variable representing stocks of lrilreat was

droFped in tl¡e final anallæis.

ùt the oÈtren hard' uihile one ræuld e<pect c¡¡erall pr.ofitability to
determj¡le tte allocation of resources, tåe prices of ccnpeting cg.ops can be

used as an appr:oximation of pr"ofitability, as$nrLing that farm costs are rpt
substar¡tjaIly differerrt. Tt¡erefore, tlre vñeat price v¿¡'i¡hls was desigrrated

an irdeperdent vari¿ble il eqr:ation 4.1-. Tto a large er<tent, v¡treat p,rices in
Car¡ada are subject to Ûre denrard-supply sitr¡ation in rær1d vùEat rmrt<ets.

In tarrnr these prices affest dcnestic hñeat stocl<s ard rapeseed acreage, as

eçlained abo\¡e. In ar¡y case, prices of tt¡e particrrlar crrcp being sg1died

as læ11 as those of ocrçetiag qrcps, are tradiüionaIly i¡cltded ín a sqprply

fi-¡nction prorzided that the pró1en of rulticollixeärity is rpt rrer1z serious.

Acærding to prelinuinarT analysis, r,\¡t¡eat pnices $rrere considered tÌ¡e
best ird:icator of ttre prices of those crops ær¡sidered ccrçetitirre with
rapeseed Ém ocnpared with ser¡eral ocnbinations of tåe r,teighted a\¡erage
police of vrlreat, barley, oats, ar¡l fleseed. rurtr¡ernore, å,'irg t¡e
1960-74 ¡æriod, the sirçle ærzelation coeffÍci,errt beb.æen the ¡riaes of
$rtEat arrl rapeseed was 0.67, inpllring that the prcblen of nu¡lticollireåïity
was tolerable- rtrerefore, both r¡ariabres, i.e. average vÈ¡eat anl
a\¡erage rapeseed prices reoeirred ¡y pnoa¡cers were r¡sed ih the fi¡al
arnlysis" ecorsniic theory nrggests tlrat ra¡nseed acreage jn the ctu-ent
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period ard its cpsn læged price will be positively correlated eñi1e the

reverse situation will be true betuÊen rapeseed acreage ar¡d lagged wheat

prices. In other r+ords, the æeff icient associated with the r:apeseed

price variable will be ¡nsitive br¡t the v¡heat price cæfficient wil-l be

negative.

Most econcrnists qree tÌ¡at rresources used in the production of farm

products do not ifimediately respond to current price-inccrne stinuli
because crops have a relatively lorg growth period. In addition, there is

no guaranteed price for rapeseed in Canada. koduction decisions a¡4>ear

to be nnde b1z farmers accordiry to e><¡:ected prices, as determined in the

period Ímediately preceedirg the plantirg season. ftrowever, theory does

not suSgest exacLly whrich ¡rast prices should be used in the formulation of

expectation prices.ll

As r¡ev iewed in the prev ious chapter, Koych ard Nerlove assumed that

tLre o<pected Frice is a distributed lag function of past prices. The

relationshþ between su¡ply anC prices was assunred to be such tlat the

reE)onse was the hþhest ilrrnediately after the charge in price, ard then

declined gecrnetrically as ttre lag increased. Ihe ex¡æcted price generated

frcrn a distributed lag nndel, inspired by Koych ard Nerlove, was simply

the previous 1z,ear's price vfien the lagged deperdent variable was al_so used

as an irdeperdent variable. Itrrorgh Koychrs reduction transformation

proceduure, one series of pa.st prices Lepresented the situation as if the

previous yearts price were the ør]y variable adopted in the formulation of

price ex¡æctations. It rtould be r:nfair to say that it was unduly naive b
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formulate price a(pectations based on a sirgle price. As a matter of fact

in this study it is anticipated tÌ¡at relatively hrgh rapeseed prices

durirg the plannirg period iroul-d result in increasirg the anount sown ard

subsequently the supply in the rext year, ard vice versa.

Due to institutional, psychological, ard econcmic rigidities, the

response of rapeseed supply to charges in the prevailirg socio-econcrnic

environment cannot be acccxnplished instantaneously. It is generally safe

to asswre that farmers or nerchants car¡rot imnediately adjust the

quantities of ra¡nseed supplied accordirg to a given disturbance in the

market. In tJ:is case, the lagged supply variable can be used to detect

the e<istenc.e of delayed effects on supply, ard to rneasure the lergth of

time required to reach a full adj ustrnent. ltre Koych-Nerlove t¡pe of

distributed lag nodel has been e<tensively applied in t}re field of

agricul tural econcrnics. 12

As discussed in Chapter 3, the nragnitude of the djustrnent

coeff icient (the difference between qre ard tlre regression coeff icient of

the tagged supply) wilL reflect thre degree of habitual behavior of farmers

with respect to rapeseed acreage vtrich in tr:rn will affect the quantity

produced. For o<ampre, if the adjusünent coeff icient is 1, this implies

that the previous &cision wil-l be repeated in tl¡e current year. ùr the

other hand, if the æefficient is zero the impJ.ication is tl¡at the current

production decision is irdeperdent of tìe previous decision.
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l'Iornally, the magnituCe of the coefficient will lie betrteen these tr,p

extremes. If the hlpothesis relating to the im¡nct of tÌ¡e lagged effect

on sq>pry is confirmed thrcr:gh statisticat tests, then short-rm and

lørg-nn elasticities of sppfy, withr res¡æct b ¡rrice, can be neasured.

Þta qt the average annlal ¡rrices of ra¡eseed and vÈreat rreceived by

farmers and m¡æseed acreage are re¡nrted in an occasional Statistics

Canada publication, namely thndbook of Agriculturat Statistics, Field

T?O

Crops, 1921-74 (Statistics Gnada, èt. ìü1. 2l-516 ). Þta on vheat

stocks at the end of a crcp )ear are obtai¡ed frcrn Qtnrterly Bulletin of

AgricuLtural Statistics (Statistics Gnada, Gt. ìür. 2I-003).

The Rapeseed Exports Bl-ock

As indicated in Ctrapter 2, thre d nnatic growth in r:a¡æseed e<ports

during t.l-e ¡ast tr¡'o decades hel¡æd to strengthren the Gnadian r:a¡æseed

industry. In order to raintain its share of international oitseed narkets

and thus enable Canadian producers to obtain the greatest ¡:cssible returns

from e<¡nrts, an anlaysis of the dqnand characteristics fur ènadian

rapeseed in importing corntries rculd appear to be essential b the

formul-ation of èrndian trade ¡nlicies.
In neasuring e<port dernand functions for agricultur:al ccnnrodities,

three tlpes of econqnetric irpdels have been derelo¡ed. these are the

direct, the substitution, and the narket share npdels. Johnson sr¡runarized

sttdies relating b the dennnd for agricultural products, qr the basis of

three doctoral- dissertations presented at }tcrth Gr"orirn state

thriversity.I3

l3paut R. Johnson,
Agricultural- Ccnnpdities,
Carolina : De¡nrbnent of
1971 ) .

Strdies in the Denand for U.S. Epgrts._9.!
ilr

Econornics, lbrth¡ èrolina State lJniversity,



lfie direct npdel, as the name impries, proceeds directry bvards an

estirnation of tlre dernand fior a ccnnndity by an importing corntry. Thre

substitution nndel- r:ses thre relative qr-antities of pnoducts e<¡nrted by

ttæ rajor cunpetitors to an importing mrket as dependent variabtes in the

ex¡nrt derand fu:lction mder consideration; forcr:sing qt an estirnation of

the elasticity of sr.rbstitution betr,veen the prodrcts srpplied by the trro

najor e<¡nrters. lhe narket-share rpdel vas ds¡eloped for use r¡fiere an

esti¡nate of tb¡e elasticity of mrket-share with res¡nct to price vas of

interest. GpeI and Rigaw apptied these thrree rnethods vt¡en analyzing tlre

e<¡nrt demand fior Gnadian vÈ¡eat.14

The suitability of application of any of the nettrods de¡nnds not

only cn t}re preference of tkre researcher but also cn the strr:cture of the

¡nrticular rmrkets. rf the share of rcrl-d narket taken by Gnadian

ra¡nseed vas large enough b inflt¡ence the price lq¡el pnwaiJ-ing in tJ:e

international- oilseed mrket, a¡plication of the sulcstitution and

market-share ncdels r+cul-d be a¡propriate. This r¿ouLd be æ because the

im¡act of the reactions of rivals to a clrange in pnice initiated by Gnada

on the quantity of ra¡æseed e(trþrts could be e<plicitly neasured.

subsequently, the price policy npst advantageous to canada eoul-d be

formul-ated. Howeverr âs discussed earrier, Gnada is a "price taker" in

the internatiornl oilseed mrket. Therefore, th¡e direct npdel appr.oach

seenìs to be tlte nethod tlnt should be applied in this stuJy.

T?T
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As indicated earlier, in light of the various im¡nrtant factors affecting

different importing countries detailed s¡ncification of the demand

functions for rapeseed ex¡nrts fron Canada to Japan, the E.E.C., ard

"other nations", will- be presented in A¡4nndix A. Here equation 4.2

specifies thre aggregate demand function for rapeseed e><¡nrts. In

formulating tJ:e export demand function, scrne indeterminate factors such as

the trade ¡nlicies of importers and the ¡ntential reaction of oilseed

ex¡nrters to price conpetition were o<cluded frqn the nndel aÌthough threy

might have significant infLuences on the volume of trade. However, the

model included all factors whrich could be quantitatively assessed in the

preliminary analysis. The rational-e for each variable used in thre nodel

is briefly or:tJ-ined below.

Incorne ard price levels are thre major factors affectirrg dcrnestic,

as roell as foreign demand, for agricultural producæ.fS Theoretically

speaking, the rapeseed price to importers is the best price series to use

in o<port demand functions. However, apart frcrn thre E.E.C. ard Japan; it
is anticipated thrat it vould be very difficult to col-l-ect data on prices

paid b1z the large nr¡nber of im¡nrters because of limited accessibility to

data as wel-l as the difficulty of oonversion of various prices i¡ terms of

the many im¡nrterrs currency into an unigue set of oanparable prices.

However, prices as tÌ¡e goods l-eave Canada's ¡nrts might be used as

an atrProximation of tLre prices paid by im¡nrters. This pnice series can

be derived by dividing the value of rapeseed e><¡nrts by the volume of

ex¡nrts. If this price series ioere used in an aggregate nndel, an
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adrìitional equation i¡rdicatjng tlre difference between prices paid by

erqÐrbers and pices received þ farners rrould be reguired in order to
ens-ure tåat spatial and tarçnral eguili-bnir-un cord.iLions held. In view of
tåe najor problen of data shortage experinent in tl:is stgdy, ttris
alternative could rpt be used eitÌrer.

As an alternative, ttre canadj^an farn price of ra¡:eseed was chosen

as the npst ar¡ailable approximation of tiæ price to inçnrters. Ihe rnain

reason behi¡d this treaürent was tt¡at the writ costs of noving ra¡nseed frcm

fa:ms to ¡nrts were relatively snall and stable cr\,¡er time ccnpared to the

rels¡ant r:nit r¡alue of ra¡reseed.l6 Ttru.s, farm prices of rapeseed r¡culd reflect
er¡nrt dsnand. It was ttrus eçected t]¡at rapeseed prices and the vo¡¡re of
trade i,r'ill be negatively correlated.

As revis^red in Ctrapber 2, Japan ard the E.E.C. are tlre rnajor nerkets

for bott¡ U.S. scybeans and Canadian rapeseed. Therefore, U.S. scybearrs

have bee¡r the najor ccrçetitor for Canadian rapeseed ard haye natgrally
been selested to represent tlre prices of ccrçeLing goods in internaticnal
oilseed n¡arkets. In orrler to take ac€oult of ttre irçact of e><ctrange rates

on trade, U-S. prices were expressed iJr Canadian dollars. It is recogrnized

that prices of scybean oils a¡d associated end-products have a rnajor influence

on tle prices of soybeans a¡d influence rapeseed pr5-ces ac.cordingly. There-

fore, given the high correration between the prices of sclzbean end-products

and so'ybeans' ard given tt¡at r^¡e are i¡terested in neasuring tlre elasticitlz of
dsnarul for Canadian ra¡nseed in i¡ternatior¡al rnarkets, tt¡e asgual price of
soybeans, rather tlan soybean oil or end-products a¡peared nost appropriate

to be r¡sed in Equation 4.2.
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Since the physical characteristics of soybean ard rapeseed oil are

quite sjmilar froin an oilseed im¡nrterrs stand¡nint, soybeans and rapeseed

are close substitutes. Consequently, it can be o<¡ncted tÌ¡at the

regression cr¡efficient associated with U.S. soybean prices will be

positive.

Information on private consumption expenditures in Japan ard the

E.E.C. (JEY) was used to approximate ¡ærsonal disposaJ. inccrne of the

importing countries. These tr+o markets have i¡nported npre than 85 per

cent of the rapeseed o<ported frcrn Canada annually. Private consumption

expenditures for the E.E.C. hTas ocnrputed using the quantity of rapeseed

imported frcrn Canada by individual nrernber crountries to veight the

aggregate. Ihe PCE series \,/as expressed i¡ Canadian dol-lars with the aid

of the pertinent exchange rates between Canadian funds ard the currencies

of rapeseed-importing æuntries.

It has been generally believed that processed rapeseed products as

well as rapeseed itsel-f are necessary connodities.lT However,

confirmation of this hypothesis cannot be made withrout certain statistical

evidence: If the regression coefficient of JEY is ¡nsitive and its val-ue

lies between 0 and 1, the above þzpothesis will be confirmed.

After 7970t partly as a result of expanded production in Canada,

rapeseed exports i¡creased substantially. A duunny variable was therefore

used in equation 4.2 Lo determine thre impact of changes in thre rapeseed

L?4
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Íarket strL¡cture in Gnada ør the vol-une of ra¡æseed e<¡nrts frcrn Canada.

Tt¡e value of the durmy variable t€s set eqral b I fior the ¡eriod after

1970 and 0, othervrise. If there tås a substantial im¡nct, as abcrze

disct¡ssedr ¡nsitive crcefficient for tJ:e dunny variable could be e<¡æcted.

In prelirni¡nry strdy, ¡npulation in the inporting courtries uas

used as a variabLe in eqntion 4.2. Iater, this variable vas drcpped due

to tÌìe prroblem of mul-ticolrinearity between ¡npulation and inccrne.

hrnestic pnodrction of oilseeds in the importing æu'rtries vas also

e><cluded as a variable as ¡rreliminary resutts indicated tlnt its effect

vas negligible or insignificant vf,¡en ccrn¡nred r+ith thre total im¡nrts of

oilseeds and oilseed oils.

Infornation on mpeseed e<¡nrts frcrn Canada vas obtai-r¡ed frqn data

recorded in Exports by cormrpdities (stat,. èn. Gt. ìb. 65-004); canadian

farm prices of ra¡æseed r,Ère retrÐrted in tLle Flandbook of Aqricultur:al
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soþean prices (No. l Yellow, Ctricago) r¿ere obtained frcrn the U.S.
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rnternational I'lcnetary Fr-rrd. rn preriminary anarysis, information on

production and oilseeds ttade in oilseed-importing countries vas cunputed

fronr data recorrled in Prodrrction Yearbooks and Trade Yearbooks published

by the Fbod and þriculture Organization of the thrited lbtions.
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inccrne, chooses anorg the available alternatives so as b nra<imize his

satisfaction.l8 Put succintly, this neans that inccme ard price

variables are key determirnnts of dernard. In addition, habitual

purchasirg behaviour has important implications for general consumer

decision-makirg ard as reviewed in Chrapter 3, a distributed lag npdel

prwides tìe framer^¡ork for estimatirg the impact of such behaviour on

current purchasirg decisions.I9 Since it is assumed here tlat
purchases of fats ard oiLs are b sorne degree habitual, a variable

representirg tJ:e quantity of vegetable-oil products consumed in the

previous period was, in addition to inccrne ard price variables, also

introduced into the dsnand function.

In equation 4.3, tàe annual total ocnsumption of vegetable-oil

products was used as the de¡nrdent variable, whrich was estimated frcrn the

product of total Canadian ¡npulation ard ¡nr capita crcnsumption of

margarine, shortenirg, ard salad oils. Þta on the latter are re¡nrted in

Apparent Per Capita Domestic Disappearance of Food in Canada (Stat. Can.,

Cat. ¡tl. 32-226). Po¡xrlation data are tåose reported in Estimated
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Thre time series for prices of vegetable-oiL products was the

calculated average price of rnargarine, shortenirgr arrl salad oils,

weighted by the arnount of ænsumption of each ¡rroduct. Consumer ¡rrices

ard price irdexes of food products rære r=¡nrted in Prices and Price

Irdexes, monthly, (Stãt. Can. Cat. ltr. 62-002). Ttre pricequantity
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relationshþ was e<pected to be regatively correlated.

In general, a ccnnnodity nay have cønplementary arÅ/ot ønpetirg

cc¡nnodities. It is ccrmnonly accepted tlat tJle quantity of a ønnodity

consumed is inversely correlated witLr its oøn ¡rrice ard the prices of

ccrnplernentary connodities. Or the othrer hand, a positive reIationshþ is

ex¡ncted between the quantity of a ccnrnodity demarded ard the price of

ccrnpetitive ccrmnodities. AI-Zard ard Hassan have found that mangarine is

ccrnpetitive with butter, ard shortenirg with 1ard.20 Their f irdirgs

suggest that animal- fats ard vegetable-oiL products are æn[Þtitive goods.

In view of the fact that the voh¡ne of butter consr¡ned is far greater ttran

that of lard ard, as ræ11, that the publication continuirg prices for lard

was terminated in 1975, the price of h:tter was selected as the irdicator

of prices of ønnodities ccrnpetirg with vegetable-oil- products in equation

4.3. It was anticipated that the sÍgn of the relevant crcefficient r+culd

be ¡nsitive.

Accordirg to the Canadian Systern of ìbtional Accrounts, personal

disposabte inccrne can be classif ied into ¡ærsonal savirgs a¡d ¡ærsonal

experditure cn consufi€r goods ard senzices. Si¡ce the former has little

direct impact cn tÌ¡e ænsunption of food, the latter \¡/as used as an

approximatior¡ of consumers' inq:rne. Þta cn ¡nrsonal e(penCitures on

consumer goods a¡d sen¡ices i.¡ere reported in National Incone and

Experditure Accounts, quarterly, (Stat. Can., Cat., 13-001).
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Generallyr a ccrn¡rpdity is classified as a "htxury" if the demard

eJ,asticity with respect to inccrne exceeds positive cne; a ccnnrodity is

" inferior" if the inccrne ersticity is regative. Betneen these tlvo

extremes, a ccnnrodity is def irÊd as a "necessity".2l c€orge ard Kirg,

ard Brardow irdependently æncluled tìat rnargarine, shortenirg, ard salad

oiLs in the united states were "nec€ssary" cr:nrnod íties.22 rf the

demand cl¡aracteristics of vegetable-oil product-s in Canada i+ere tìe same

as those in the U,S., the r:egression æeff icient associated witl incrcrne

roould be positive ard srnaller than one.

Based qr t}le estimation of the above specif ied behaviourar

equations 4.1 to 4.3 coupled with the econcrnic relationshþs determi¡ed in

the identity ard technical equations 4.4 tLrrough 4.8, a set of

reduced-form equations as illustrated in eguation 4.l-0 can be derived.

rh¡e task of the estimation of the structural coefficient ard the

derivation of ttre reduced-form coefficient will be carried out in the next

chapter.

L?B
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and evaluate the results and their implications. It wil'1, for example,

estimate structural coefficients for the Canadian rapeseed acreage

function, the export demand function for canadian rapeseed, and the

domestic consumption function for vegetable-oir products; examine the

stabi'lity of the regression coefficients by testing for equality between

the coefficients obtained from the 1960-74 and 1960-75 data using the

Chow-test; derjve reduced-form coefficients from the gìven structural

coeffjcients; evaluate performance of the reduced-form equat.ions, in

terms of the magnitude of the coefficient of determination associated

w'ith each and the forecasting errors within and outside the analytical

periods. Finally there will be an interpretation of the results and

their impl'ications, as weìl as a forecast of the values of the endogenous

variables specified in the aggregate model for the period from 1976

through 1980.

In preliminary analysis, the methods of ordinary least squares

and instrumental variable regression were applied to the j960-74 and

1960-75 data respectiveìy, in order to estimate the structural coefficients

of behavioral equations specìfied in the previous chapter. A combinatjon

of two estimation methods and two data sets produced four djfferent sets

of structural coefficients and their correspond'ing reduceci-form coefficients.

From those results, one set was chosen according to the criteria cormonly

appfied to evaluate a regression equaticn and the predictive ability of a

system of equations as discussed in detai'l in chapter 3. It was found

L79

CHAPTER 5

RESULTS AND IMPLICATIONS

This chapter will detail the design and testing of the model



that the reduced-form equations derived from the structural coefficients

which, in turn, were estimated by the app'lication of IVR to the'1960-75

data exhibited the best performance among the aiternatives. Since

description of the different results would be s'imilar, in the interest of

brevity, only the "best" set of resu'lts will be presented in this chapter.

A. Structura'l Coef f i ci ents

The Canadian Rapeseed Acreage Function

Table 5.'l summarized various measures of the components of the

function exp'lain'ing variations in Canadian rapeseed acreage. The structural

coefficients were directly estimated applying OLS to the 1960-75 data,

while the corresponding long-run coefficients were derived by div'idìng

the short-run coefficients by the coefficient of adjustment. Sìnce all

explanatory variables of the funct'ion were predetermined, the OLS estimates

were expected to be consistent. As we'll, the short-run e'lasticity of

rapeseed acreage w'ith respect to one of the independent variables, for

example, ìagged wheat prices at the centroid (ttre 1960-75 average) was

the product of the coefficient of the ìagged wheat price and the ratio

of the average lagged wheat price to the average current rapeseed acreage

during ì960-75. The long-run elasticities were derived by dividing

the correspond'ing short'run elasticities by the coeffjcient of adiustment.

Similar'ly, the short-run e'lastjcity of rapeseed acreage with

respect to lagged wheat prices during recent years was the product of

the short-run coefficient of the lagged wheat price and the ratio of the

average lagged wheat price to the average current rapeseed acreage over

the 'f973-75 period. The latter was chosen because the LIFT program

resulted in higher rapeseed acreage both in .l970 
and l97l and a h'igher

rapeseed carry-over in '1972 than would othenrise have been the case.
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The 1973-75 average might be expected to better reflect the ,'normal',

situation prevai'ling in recent years.

The Durbin-Watson d-statistic indicated that the hypothesìs

of no auto-correlation was accepted with confidence at the 99 per cent

probabi'lity 'level.I rh. "corrected coeff icient of determinatjon,,, a

modified coefficient of determination which takes into account the number

of explanatory variab]es in relation to the number of observationr,2

disclosed that about 94 per cent of the fluctuatìon in Canadian rapeseed

acreage can be expìained by the specified independent variables. These

variables are government programs, the prices of wheat and rapeseed jn

the previous year, as well as the lagged rapeseed acreage.

In preliminary anaìys'is, a dummy variable was used to reflect
the sh'ift from wheat to rapeseed production when the stock of wheat was

greater than the average carry-over for the I 960-75 period by more than

two standard devìations. Ajthough the above hypothesis was conf.irmed by

the t-test' this variable was dropped in the final anaìys'is in order to
reduce the number of dummy variables used in one equatìon. It was also

found that the carry-over of rapeseed from one year had a negative effect
on the acreage seeded the next year. Due to multicojlínearíty between

the latter and the variable for lagged rapeseed acreage, the variable

representing rapeseed camy-over was dropped.

tB2

lIt should be noted that when the ìagged dependent
variable is used as a regressor and the sample õize ls'smail (less than30), neither the d-statiõtic nor h-stâtisii; (a-moditìeã à-stàtiiiiðj-ït
an appropriate measurement for use in testjng for the existence ofauto-correl ati on .

Zsee J. Kmenta, Elements of Esonometrics, (New York: Macm.illanPublishing Co., Inc., lgil)m
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The coefficients of most of the explanatory varìables were

substantiai'ly different from zero and hence hìgh1y sìgnificant. All

of the postu'lated hypotheses regarding the signs of the variab'les were

confirmed by statistical evidence.

ïhe LIFT program announced in 1970 caused an increase 'in

rapeseed acreage in canada of about 2,4 nt ll'ion acres in the 1g7o/7j

crop year. Sìnce the forage provision of the wheat reduction program

was still applicable in 1971/72, it is estimated that LIFT resulted .in

an increase of approximately ì.2 million acres above the normal situatjon

in that year.

Trad'itionally, wheat has been the most important field crop,

in terms of acreage, on the Prairies. Therefore, wheat prices were

chosen to represent the pnices of crops competing w'ith rapeseed. As

expected, the results revealed that current rapeseed acreage and

previous wheat prices were negatively corre'lated. An increase jn the

price of wheat of one dollar per tonne would result in a decrease of

about l7 thousand acres of rapeseed acreage in the short-run (one year),

and, of about 46 thousand acres in the long-run (about 6 years).3 The

corresponding short-run and long-run elasticities of rapeseed acreage

with respect to changes in wheat prices were -0.575 and -r.504,

respectìve1y, these findings confìrmed the hypothesis that wheat and

rapeseed compete for I and.

3As discussed in Chapter 3, the speed of adjustment to a
new equilibrium depends on the magn'itude of the adjustment coefficient.
In this case, about 6.2 years would be required to complete about
95 per cent of the total potential adjustment in acreage caused by
changes ìn prices.



Uhm recenily formu'lated statistica.l models, with respect to

rapeseed acreage, for each prairie province, as we'll as for Canada as a

whole.4 His est'imates regard'ing short-run and long-run elasticities of
rapeseed acreage in Canada with respect to changes in wheat prices were

-1.14.l and -2.454, respectively. lrlhi'le his findìngs are in the same

direction as those reached in this study, the adjustment response

appears to be definitely biased upwards. An examination of his aggregate

model shows that he included both wheat prìces and wheat stocks whjch,
as expìained below, amount in effect to double counting. According to
his estimates, the short-run and long-run elast.icities of rapeseed

acneage with respect to wheat stocks were 0.401 and 0.862. Since prices
and carry-over of a commodìty are generalìy negative]y correlated, the
impact of the wheat carry-over should be viewed as a partial impact of
wheat prices on rapeseed acreage. Ejimination from the model of wheat

carry-over or the comb'ined effect of changes ìn wheat prices and wheat

carry-over on rapeseed acreage can be expected to produce results quite
similar to the findings of this study.

The short-run coefficìent ralating to lagged rapeseed prices

indicated that a change in rapeseed prices of one dollar per tonne would

result in a change ìn rapeseed acreage in canada in the fol.lowing year

of about l7 thousand acres. The corresponding long-run coeffjcient was

about 45 thousand acres.

The estimated short-run and rong-run suppry erasticities of
rapeseed with respect to the previous price of rapeseed were 0.976 and

184

4t.u.
lgybeans, E.ån*illtir .,tsranch, Agricu'lture Canada, 1975). \--



?,556' respectìvely. These figures implied that a one per cent change

in the lagged rapeseed price wou'ld result in a change in acreage, ìn the

same direct'ion and about the same proportion in the short-run, and

approximate'ly 2.6 per cent in the long-run. In the long-run, as prìces

of rapeseed rose, farmers would pnoduce more rapeseed provided that they
had sufficient time to adjust and were will.ing to reallocate the

resources available to them.5

The lagged regression coefficient was 0.61g, meaning that a

change in acreage of'r,000 acres in the prevìous year wourd, other things
being equa'l , result 'in a change of 618 acres seeded jn the same d.irection
in the current year. Here, too, the above est.imated coeff.icjent was used

to calculate the coefficient of adjustment, defined as the difference
between one and the coeff jc jent of the 'lagged dependent var.iable.

Obviousìy then, the coefficient of adjustment was 0.3g2. Accordìng to
the part'ial-adiustrnent type of distributed 1ag mode'l , this impi jed that
about 38 per cent of the desired amount of adjustment could be made during
any one year. The delay'in adjustment is usua'lly attrìbutable to such

things as technological and biolog.ical constraints, institutional
rigidÍties and ingrained habits that are slow to change.

Table 5.1 aJso indicated that elasticities of rapeseed

acreage with respect to'lagged wheat prices and lagged rapeseed prices

both became more elastic in recent years compared to those at the

centro'id. For exarnp'lê, the short-run direct_price and cross-prìce
elasticities of rapeseed acreage were l.l3 and -0.63 respectively for

tB5

5
A.

Demand Theory"
p. 553.

subotnik, "Short and Long Run Elastícìt.ies in consumer, @ricul turq]__E_conom.j-cs., tÃùg 
-. 

lglq),



the 1973-7s period, and were 0.9g and -0.5g at the centroid. This
indicated that the ratio of ìagged rapeseed pr.ices to rapeseed acreage,
as well as that of'lagged wheat prices to the latter had become greater
in recent years; although the ratio of those two prìces has been
relativeiy stab]e over time. In other words, rapeseed producers in the
process of determining rapeseed acreage have become reratively more
sensitive to changes in the prices of wheat and rapeseed than in non-
economic factors in recent years.

This funct'ion incruded as an Índependent variabre, the
price of rapeseed which is one of the endogenous var.iables specified in
the aggregate mode'l ' As discussed in the chapter on theory when some of
the endogenous variabres were used as independent variabres, the 0LS
estimates wou'ld likeìy be inconsistent. In order to eliminate or reduce
the severity of this probrem the 2sLS technique has been recommended.
Unfortunateìy, for models of even moderate s.ize, the number of
predetermined variabres in each reduced form equation is very.rarge, so
that the ZSLS method is almost never employed in practice.6 Consequenily,
the instrumentaj variables regression (lVn¡ technique, was used in this
study.

in prelimìnary analysis, several combinations of the
predetenmined variables specified in the system were tried in order to
estimate the price of rapeseed. Then, the latter was used to replace

L86

6¿.N. Brundy and D.l,l. Jorgenson, ,,Efficient
simultaneous Eouatioli"ut"lnli.ur.ntur 

. variabres,', ïherconomics ana stàiiiïicll (Ä;;;;r jstj), pp. 207-24-]

Estimation of
Review of



actua'l rapeseed prices in the export demand function. Judgìng by the

smallest estimation errors associated with the export demand function,

a set of estimated rapeseed prices was chosen by regressing the actual

rapeseed prices on a set of chosen instrumenta'l varjables. The results

indicated that use of a greater number of predetermined var.iables jn the

first stage does not necessarily produce better results in the second

stage regnession. In th'is study, seven variables judged important were

selected as instrumental variables. These were the lagged consumption

of vegetable-o'i1 products, lagged rapeseed acreage, ìagged rapeseed

prìces, the prices of butter, U.S. soybean prices, personal expenditure

on goods and servjces in Canada, and the constant term.

Two sets of regress'ion coefficients obtained by the

application of OLS and IVR methods to the 1960-75 data had simjlar signs

for comesponding coeff icients, but were different in magnitude. Th.is

was particuìarly so with respect to the coefficients assoc'iated with the

price of rapeseed and the price of U.S. soybeans. The difference between

these two sets of estimates was attributable to the difference between the

actual and estimated price of rapeseed where the latter was est.imated from

the selected instrumental variables. The coeffjcient of the U.S. soybean

price obtained by IVR was significantly different from zero, wh.ile the

0LS coefficient was insÍgnificant. This meant that the estimation

technique of IVR was more efficient than OLS. As will be discussed

later, the set of IVR estimates will be used as the forecasting base.

Thus, the OLS results wi'll not be discussed but will be presented.in

Appendix B for the interested reader.

Table s.z presented va.ious IVR estimates expìainìng

fluctuations in rapeseed exports from canada during the period from

t87
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1960 to 1975. The results indÍcated that the signs of alì explanatory

variables agreed with theoretical expectation, and that al'l explanatory

coeff ic'ients were statistica'lly dìfferent from zero according to the

two-tai led t-test.

The results disclosed that an increase of the rapeseed price

of one dollar per tonne could decrease the amount of rapeseed exports by

about 2.6 thousand tonnes, whi'le an increase in U.S. soybean prìces of

one dollar per tonne could jncrease canadian rapeseed exports by a

similar quantity. The computed direct-price and cross-price

elastic'ities of rapeseed exports were -0.72 and 0.76 respectively at

the centroid; and -0.82 and 0.69 respectively over the jg73-75 period.

This 'imp1ìed that, ìn the sixt jes, rapeseed 'importers were more sensitive
to changes in soybean prices than to changes in the price of rapeseed

itself. However, the inverse situation has been true in recent years.

Sjnce the elastic'ity of export demand for rapeseed with respect to jts
own price has been relatively ine1astic, price competitìon would not be

the most effective method of promot.ing rapeseed exports. However, .if

recent trends, indicating a greater responsiveness in export markets to

price changes continue, there might be greater opportunìty for promot.ing

overseas sa'les s'ince rapeseed prices generaì'ly compare favourably wìth

other oilseed prices.

The coeffic'ient assoc'iated w1th the level of personal jncomes

in rapeseed importing countrjes indicated that an increase of about

2 thousand tonnes of rapeseed exports from canada resul ted from an

increase of one billion dollars of persona'l expenditures in Japan and the

E.t.c. The elasticìty of rapeseed exports with respect to the income

leve'l of rapeseed inporting countries was 0.69 at the centroid and 0.gg

189



over the 1973-75 Period. Accordingly, rapeseed could be classifíed as a

"necessary" commodity in oiIseed import'ing countries because the income

el asti ci ty was 'less than uni ty.

The coefficient of the ',dummy variabre', representing changes

in market structures of the canadian rapeseed industry disclosed that the
wheat surplus crisjs and the corresponding rapid expansion of rapeseed
production in the early 1g7o,s caused rapeseed exports from canada to
exceed "norrnal exports " by abou t 4i4 thousand tonnes. Th.is f .indi 

ng

could be useful in explaining why annua'l rapeseed exports exceeded one
mi l'l ion tonnes in the earry 1g70, s , whi le averagì ng onìy 2r 9 thousand
tonnes in the I 960's.

The Durbin-watson d-statistic imp'ried that the hypothesis of
no auto-correlation was accepted. The coefficient of determination for
two-stage least squares and the generalized least squares lies in a

range between negative infinity and one rather than between 0 and l.
The usua'l interpretation of R2 for 2sLS and GLS estimations wourd

therefore be mis'leading.T Accordingly, R2 is not reported. However,
according to the OLS estimates the magnitude of the corrected
coefficient of determination indicated that about g2 per cent of the
variations in rapeseed exports could be explained by the above discussed
variables. As noted ear'lier in Chapter 4, other variables such as the
production of oirseeds in oirseed importing countries, tariffs,
transportation costs, and weather cond'itions also influenced the amount
of canadian rapeseed exports. However, those variables were not included
in the fina'l anaìysis because they either d.id not meet the evaruative

L90

Tsee l,l.G. Tomek,,,RZ inJournal ot Agriculturai"ÈäénomÍcs,
TSLA and GLS Estimation',, American(ltov. 1973), p. 670.



tests in pneliminary ana'lysis or else data were not avajlable.

The Domestic consumption Function for vegetable-Oil products

Since the average pr.ice of vegetable-oil products, an

endogenous variable of the system, was used as an independent variable

of the consumptìon function under review, an attempt was made at

reducing the "simu'ltaneous bjas". As treated in the preceding sectìon,

a set of seven predetermined variables was used as instrumental variables

to generate the time seríes of estimated prices of vegetable-oi1 products

in the first stage of the IVR. The results obtained from the IVR were

similar to those obtained from the OLS but the former were more

"efficient" because the estimat'ion errors from the IVR were smaller.

consequently, the coeffic'ients assoc'iated with the average price of

vegetable-ojl products and personal expenditures on goods and servjces

became stat'istically signif icant at the 20 per cent probability leve'l .

Although the coefficients obtained from OLS were statjsticalìy ind.ifferent

from zero, the relevant results w'ill be presented in Appendix B.

Table 5.3 summarized varjous IVR component measures of the

function expìain'ing variations in domestic consumption of vegetable-oil

products cons'istìng of margarine, shortening and salad ojls. The results

indicated that an increase in the weighted average price of vegetable-oil

products of one dollar per tonne would result in a decrease in the

consumption of vegetab'le-oil products by about 81 tonnes jn the short-run
(one year) an¿ by about'197 tonnes in the long-run (about 6 years). 0n

the other hand, an increase in the price of butter by one doliar per

tonne could lead to an increase in the consumptìon of vegetable-o.il

products by about 28 and 67 tonnes respective'ly ìn the short and long run.

The short-run elasticities of demand for vegetable oils wjth
respect to changes in the price of vegetable-oiì products and the price
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of butter were -0.279 and 0.'166 respective'ly at the centro'id, and -0.zgg

and 0.155 respectively over the 1973-75 perìod. This means that domestic

consumers were more sensjtive to changes in prices of vegetable-oil

products than to changes in the prices of thejr subst'itutes. As well,

the influence of prices of vegetable-oil products on the quantìty of

vegetabìe-ojl products consumed has become relat'ive'ly more important in

recent years compared with the former influence of the price of butter.

The I ong-run el asti ci ti es al so had simì I ar imp'l i cat j ons .

The short-run and ìong-run coefficients of persona'l

expend'itures on goods and serv'ices were 1.806 and 4.369, respectively.

This meant that an 'increase ìn persona'l expenditures of one m'il I ion

dollars in Canada would result in an increase in consumpt'ion of vegetabìe-

oil products by 1.8 thousand tonnes jn the short-run and 4.4 thousand

tonnes 'in the 'long-run. The correspondì ng short-run and I ong-run

elastjcìties of demand for vegetable-oil products w'ith respect to changes

in 'incomes were 0.324 and 0.782 respectively at the centrojd, and 0.41g

and 1.0]4 respectively over the 1973-75 period. Th'is meant that consumer

respons'ivenesses had become more sens'itive with respect to changes ìn

the'ir incomes in recent years as indjcated by the increase in the

magnitude of the income elasticity.

Also, the above results confìrmed the hypothesjs that

vegetabl e-oi l products i n canada are "necessary" commodj tj es . However ,

as regards the'long-run e'lasticity of demand with respect to jncome over

the 1973-75 perìod, Vegetêble-oi1 products shou'ld be classifjed as "ìuxury"

rather than "necessary" conrnodi ti es because the 'income el astl'ci ty was

greater than unity. However, it shou'ld be noted that excluding

popu'lation as an independent variab'le in the domestic demand function,
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due to the probìem of mu'lti-collinearity, could result in the est.imated

income elasticity being biased upwards. It mjght thus be more

appropriate to interpret the high income e'lastjcìty as the combined

effects of both the growth in income levels and population than to

classify vegetable-oil products as "luxury', commodities. One th.ing is
certain and that is the income ìevel js one of the more important factors
affecting the amount of vegetab'le-oil products consumed.

The coefficjent for the ìagged consumption of vegetable-ojl
products was 0.586 implying that consumers' behaviour was habitual: It
meant that consumers' decis'ions about current consumption are, to a

fairly ìarge extent, affected by their consumption during the previous

year. Based on the magn'itude of the coefficient of lagged consumption,

the coefficíent of adjustment was determined to be 0.4i4. This suggested

that when an equilibrium condit'ion was disturbed by a change in any one

of the independent variables, about 42 per cent of the total adjustment

required to reach a new equilibrium consumption level was accomp'lished in
the short-run (one year), and a new equilibrium (about 95 per cent of the

total adjustment required) could be accompìished in about six years.

The corrected coefficient of determ'ination obtained from 0LS

was 0.954 imply'ing that about 95 per cent of the variat'ion in the annual

consumption of vegetabìe-oil products could be explained by the above

specified variables. The Durbin-t,rlatson d-statìstic was Z.Og indicatìng
that auto-correlat.ion was not a prob'lem.

Stab'ility of the Structural Coefficients

In order to test the stability of the structural coefficients
and the validity of the model under conditions of continuous updating

the Chow-test was app'lied to the coeffjcients obtained from the I 960-74
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and 'l 960-75 data for the three behavi ori a'l equati ons . The resul ts , as

given l'n Table 5.4, disc'ìosed that all computed F-ratios were smaller

than their corresponding theoret'ica] F-ratios at the 5 per cent level of
sign'ificance and for the given degrees of freedom. Therefore, ìt rnight

be concluded that any pair of the coeffic.ients estimated from the

different sampìe periods would, in a statist.ica'l sense, be equa.l .

Differences would be attributable to random varjations. The impìícat.ion

here is that the economic relationships specified in the behav.ioral

equations were stable over the two sample periods. The affirmative
results regardìng theìr stabj'lìty also confirmed, ìn a very loose sense,

the val idity of using estimated economic relationships for forecast.ing

purposes.

In theory, it would be equa'l]y vaìid to use either set of the

regression results from the l960-74 or 1960-75 period for purposes of
deriving reduced-form coeffic.ients and for forecast.ing. However, use of
the former would enable a researcher to evaluate the reliabilìty of the
model's performance by examìning ìts abi'lity to accurately forecast values

of the endogenous variables outsíde the ana'lytical period. In this
connection pre'liminary results indicated that the ability of the reduced-

form equations derived from the 1960-74 data to predi ct 1975 values of
the endogenous variables was satisfactory. However, the pred.ictjve

performance of the reduced-form equations derived from the lg60-75 data

þ'as somewhat better than that for the I 960-74 resu'lts. For the sake of
simpìicity, only the results obta'ined from the I g60-7s data will be

djscussed in subsequent section.

Identif ication Equatio!å

As specified in chapter 4, the average rapeseed yierd per acre
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(AYRS) was treated as the coeffìcient of rapeseed acreage in the

rapeseed supp'ly function (equation 4.4); the average yield of rapeseed

oil in terms of the ratio of rapeseed oi'l production to rapeseed crushings
(AYRO) was treated as the coefficient of rapeseed crushings in the
production function for rapeseed o'i1 (equatìon 4.6); the average ratio
of rapeseed oil utilized to the total production (or consumption) of
vegetable-oij products (ARATE) was treated as the coeffic.ient of the

latter in the market-clearìng equat'ion for rapeseed oir (equat.i on 4.7);
and the average marketing margin between prices of rapeseed and vegetab'le-

oil products (AMM) was treated as the coefficient of the average farm

price of rapeseed in the price linkage equation (equation 4.g).
As the reasons were given in Chapter Z, no futher attempt was

made at estjmating behavioral equations in order to exp'lajn variatjons.in
AYRS' AYRO, ARATE, and AMM. In the procedure of determinat.ion of
appropriate values for those variables to be used in the designed

identification equatìons, certain descrìptive statistjcs regard.ing the
distribution of observatjons were quantif.ied. The mean of a set of
observations is a measure of central tendency of the distribution of
observatìons, while the standard devìation (the square-root of the mean

of the squared deviat'ions from the mean) is a measure of the spread or
dispersion of the distribution. The coeffjcient of variation (the ratio
of the standard deviation to the mean) measures the spread of a distribution
expressed as a percentage of the nean.

Tab'le 5.5 provides annua'l data relat.ing to AYRS, AYRO, ARATE,

and AMM for the 1960-75 period; as well as the means, standard deviat.ions,
and coefficients of variation. The coefficients of variation of the
AYRS, AYRO, ARATE, and AMM were 6.7,3.g, S7.2, and 24.4 per cent,
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Year

Ratios between the Four Selected pairs of
Endogenous Varj abl es , I 960_75

I 960

I 961

1962

I 963

1964

I 965

I 966

1967

I 968

I 969

1970

I 971

1972

1973

197 4

I 975

198

Table 5.5

Ratio I

tonnes

0. 331

0. 358

0.358

0.397

0. 379

0. 361

0. 383

0.345

0 .417

0.377

0.404

0.406

0.397

0.383

0.367

0.426

0.381

0.026

6.71%

0. 392

per ac

Ratio 2

278.6

283.4

262.5

258.9

256.3

254.3

253 .0

249.0

?47.8

249.8

253.7

254.5

260.0

267.0

259.2

248.8

258.6

9.942

3.84%

258. 3

Ratio 3

per

Average

Standard Deviation
S . D. /Ave.
1973-75 Ave.

cent

1.7

4.8

6.6

7.0

7.4

ll.8
14.8

17.4

t9.l
23.1

23.9

29.4

35.?

32.1

23.6

27 .4

l7.B
10.?

57 .2%

27 .7

Ratio 4

1,010

962

833

666

633

791

816

1 ,026

I ,040

826

846

943

606

382

44?

75?

786

192

24.4%

600

Ratio I is the rapeseed yield per acre,
Ratio 2 is the ratio of rapeseed crushings to the production of rapeseed oiì,Ratío 3 is the ratio-of rapeseed oil useã relative to vegetab'ìe-oji products
produced, and Rat'io 4 is the ratio of prices of vegetab'lã-oil products tofarm rapeseed pri ces.



respectively. These statistics neyealed that the dispersion of AyRS and

AYRO were relatively sma'lì, refìecting the fact that the rapeseed yieìd

and the yieìd of rapeseed oíl increased at on'ly a moderate rate. At the

same tirne the quantity of rapeseed oìì utilized in the production of

vegetable-oil products has steadiìy 'increased during the analytical
period. The standard deviation of ARATT was as large as 57 per cent of
the mean value. The average values of AyRS, AyR0, and ARATE for recent

years (1973-75) appear to be appropriate indicators to reflect structural

relationships of the system in the near future. 0n the other hand,

marketing margìns between the prices of vegetable-oi1 products and

rapeseed farmprices varied 'irreguìarìy from year-to-year. In thìs case,

the 1960-75 average rather than the 1973-75 average of AMM was chosen to

identify the structural relationship in equation 4.g.

0wíng to the particular distribution of observatìons,

additional varjables showing the annual varjatjon of each from the mean

were used in each identificatjon equation in order to ensure that the

identical relationship for each year herd. For examp'le, the product of
the average rapeseed yield per acre and the acreage under cultivation,
plus the rapeseed carry-over at the beg.inning of a year, would not be

equal to the tota'l supply of rapeseed for that year, unless the fact of
the variation between the actual and the average rapeseed yield was

explicitìy taken into consideration. Accordjngly, an adjustment term was

specified in each ident'ifjcation equation.

B. The Reduced-Form Coefficients

t99

I'lagnitude ol the Reduced-Form Coefficients

The reduced,form of a structural model

endogenous variables are expressed as functions of

is one în which the
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varjables specifìed in the model. The reduced-form coeffjcíents can be

obtajned direct'ly by applyìng ordinary'least squares to the reduced-form

equat'ions; or, by estimat'ing the structural parameters using any

appropriate econometric technique, and then to deriving the reduced_form

coefficients in terms of the latter. Owing to the snall number of
available observations, the first approach was not appropr.iate for this
study. Therefore, the second approach was used.

The relatjonsh'ips between the structural coefficients and the

reduced-form coefficients were specified in detajl 'in equat'ion 4.10 in

Chapter 4. Brjefly, the whole system can be expressed in terms of matrjx

notatjons as AY+BX. u, or Y = cX+v; c = A-lB. where y and Xare

vectors of endogenous and exogenous varjables, respectìve1y; U and V are

residual errors; Matrices A and B are the structural coefficients

associated w'ith the endogenous and exogenous varìabìes, respectìvely; and

Matrjx c comprises the reduced-form coefficjents. The structural

coefficients estimated by IVR are written in terms of the above-mentioned

Matrices A and B, and presented'in Tables 5.6A and 5.68. The solved

Matrix c, the product of the inverse of Matrix A and Matrix B, is
presented in Table 5.6C. The solved reduced-form coefficients based on

the OLS estimates of the structural coefficients are presented in

Appendìx B.

The "Goodness of Fit" of Reduced-Form Equations

In addjtion to explaining the operation of the rapeseed

industry, the model was also built with a vjew to forecasting future

probable changes within the industry, given certaìn assumptions about the

independent variables. The future is, of course, unknown at any poìnt in

time and, for that reason, the accuracy of any forecast is always open to
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question. Howeyer, the predictive capability of a nodel can be eya'luated

by its forecasting performance as judged by the magnitude of est'imat.ion

errors for the endogenous variables both within and outside the analytical
period. Since reduced-fonm equatìons w'ill be used as the forecastìng

base, and since the "goodness of fit" of reduced-form equatìons is one of
the major factors affecting the forecasting accuracy of the system, it
would appear logica] to discuss th'is subject before evaluation of the

forecasting performance of the system can be made.

It js wel'l known in regression analysis that variat.ion of the

dependent variab'le, Y, can be divided into the portion due to changes in

the regressors, which lead to changes in the calculated values of y; and

the portion due to the effect of random disturbances, i.e., SST = SSR + SSE

204

where: ssT = the sum of squares (the sum of the squares of thetotal distance of each observed value from the
nean),

SSR = the regression sum of squares (the sun: of the squaresof the distance of each calculated value oñ"ihã'"*'""
regression 'line from the mean), and

SSE = the error sum. of squares (the sum of the squares ofthe distance between the observed and the calculated
va'l ues ) .

From the above disaggregation of the variatíon of y, the coefficient of
determination, or R2, can then be defined as:

p2=sSR =r sst-sT - | -sT
In spite of the fact that reduced-form equations can not be est.imated by

the appli.cation of the least squares technique, because of the small

number of obseryations and degrees of freedon, the magnitude of the

SSE of the above generalized formula for computing R2 can be estimated

from the difference between the actual and the calculated values of the

endogenous variables. consequently, R2 can be computed without



information about sSR. In this case, R2 can no longer be interpreted

as a rneasure of that part of the variation of Y attrjbutable to sample

regression. But it can be used as a measure of the goodness of fjt, or

taken as an indicator of the "correctness" of the specìfjcat.ion of the

model, although there is no reaJ foundation in statjstical inference.S

Given the solved reduced-form coefficients (Table 5.6C) and

the actual data for the predetermined variables over the analytical period

(Table 5.7), the yalues of the endogenous varjables can be computed.

Prelim'inary results indicated that the Gauss-Markoff cond'ition where "the

sum of residual errors assoc'iated with an equatìon should be equaì to

zero" was not valid. This imp'lied that the values of the endogenous

variables computed from reduced-form equations were biased. Because only

seven out of nineteen predetermined variables specified in the system

were used as instrumental variables'in the f.irst stage of ivR,

"simultaneous bias" cannot be compretery removed. In order to ensure

that the sum of the residual errors of each equation is equa'l to zero, the

constant term of each equation was adjusted accordingly. The revised

estimated values of the endogenous variables are presented.in Table 5.g.

Based on the revised estimated values and the actual values of
the endogenous yariables (Table 5.9), the R2 assocjated with each reduced_

forrn equation can be calculated. Table 5.10 showed that the magnìtude

of each R2 was greater than 0.8 which lies on the upper end of the range

between 0 and l. Since the number of observations is smaller than the

number of ìndependent variab'les, R2 can not be "corrected". Therefore,

R2 might be slightly biased upwards, Howeyer, from a purely operatìonal
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BJ. Knenta, s!. cit,, pp , 232-35.
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Coefficient of
Equat'ions

Equatìons Identified by
Endogenous Variables

2L0

Table 5. l0

Determination Associated with Reduced-Form
as derived from IVR Estímates, 1960-75

RAC

QS

TRX

PR

PVO

QRC

QRO

QD

Coeffic'ients of
Determi nati on

0.956

0.982

0.932

0. 882

0.803

0.995

0. 995

0. 969



viewpoint, the results discJosed

correctness of the specifjcation

reasonably sati sfactory.

The most conrnon'ly app'lied evaJuative measures to indicate the
predictive reliability of a model with'in chosen analytical perìods are

the average absolute error of estimat.ion (nnf¡, and the square_root of
the mean squared error of estimation (RMSE). Based on the information on

the actual and the computed values of the endogenous varjables, measures

of AAE and RMSE associated wjth each endogenous varjables can be computed.

In view of the size of the measures which vary accordìng to the particular
unit measure of the variable beìng used, they wererin order to permìt

more useful evaluation, further expressed as percentages of their
rel evant means.

As shown in Tabre 5.11, the overall magnitude of AAE, as

computed from the set of reduced-form equations derived from the

structural coeffjcients, which were, jn turn, estimated by the appìjcation
of IVR to the 1960-75 data, was slightly smaller than that estimated from

alternative sets of reduced-form equations. Thjs meant that performance

of the reduced-form equations, as determined from IVR estimates, was

somewhat superior to that derived from OLS estimates. l^lhen the RMSE was

used as the evaluative crjterion, a similar conclusion could be made as

well, The results of RMSE computed from various reduced-form equations

were not reported.

According to the AAE of estirnation, obtained from IVR

estjmates of the structural relationships, reduced-form equations for
total exports of rapeseed from canada showed the poorest performance.

2LL

that the goodness of fjt, or the

of the reduced-form equations, was



Average Abso'lute Estimation Errors of the Reduced-Form
Equatìons derived from OLS and IVR Estimates,

I 960- 74 and 'l 960- 75

Endogenous
Vari abl es

RAC

QS

TRX

PR

PVO

QRC

QRO

QD

Average

2t2

Table 5. I l

I 960-74

OLS Estimates

10. 9

8.1

16.?

15.7

18.2

3.2

3.1

3.4

9.7

I 960-75

l0.l
7.3

14. 5

16.4

18. 9

5.0

5.3

4.0

l0.t

IVR Estimates

1 960-74

10. 9

8.1

15. I
ll.6
l3.l
4.0

4.2

3.1

8.9

I 960-75

10. I

7.3

14.6

ll.3
13.4

4.6

4.8

3.6

8.8



The average estinatÌon error was as large as'15 per cent of the ayerage

volume of exports over the 1960-75 perìod. Errors were probably partìy

attributab'le to the fact that "a substant'ial gap exists between the

simplistic nature of econometric models and the comp'lexities of

international markets"9, including the uncertainties of the political and

economi c env'ironment i n forei gn markets .

Estimates of cult'ivated rapeseed acreage and the supply of

rapeseed were close'ly related. The estjmation errors assoc'iated wjth the

acreage and suppìy functions represented about l0 and 7 per cent of the'ir

respectìve averages for the perìod. It appears that farmers' attitudes

towards rapeseed production are greatly 'influenced by unfamjliarity wìth

growing rapeseed as a cash crop, reflecting in particular a lack of

experience wìth such factors as insect and weed control, and harvesting

technjgues.l0 The omissjon of such unquantifiable variables in the model

should also he'lp explain the relat'ive'ly ìarge errors of estimat'ion for

some years.

Farm prices for rapeseed were derjved by solving the demand

and supply funct'ions. The est'imation errors associated wìth the latter

would thus be reflected in the estimation errors for prìces. In some

cases, errors in the demand and supp'ly functjons could be expected to

offset each other. But,'in other cases, the reverse might be true. Retaíl

?t3

9W.C. Labys, "The Problems
Con¡nod'ity Model s and Model Bui I ders " ,
Economics, (December '1975) , p. 873.

l0R.r. Baydock, "Factors
Decjsions; A Case Study of Manitoba
unpub'lished M.S. thesjs, (l^linn'ipeg,
Un'iversity of Manitoba , 1977).

and Challenges for Internatjonal
American Journal of Aqricultural

Affecti ng Resource lfanagement
Rapeseed Prìmary Producer",

I'lani toba: Natural Resource Insti tute ,



prices for vegetable-oi1 products were similarly determined from the

supply and demand for those products. Both the retajl and farm prìces

were also affected by the relatìonships specjfjed jn the price'linkage

equatìon. As it turned out, the estimation error for both prìces

approximated between ll and'13 per cent of their respectìve average
. r'lprl ces. ' '

The consumption function for vegetable-oil products appeared

to exhibit the best performance. since the fats and ojls market jn

Canada has been relatìvely stable, var.iatìons in consumptìon can be well

explaìned by economic factors. Estimatìon errors amounted to less than

4 per cent of average consumptìon.

The demand for crude rapeseed oìì is derjved from the demand

for fats and oils; and the demand for rapeseed is, in turn, derived from

the demand for rapeseed oi'1. Since the demand for rapeseed oìì, and for

rapeseed for crush'ing, were spec'if ìed by two jdentity equations; and

since variations in the annual yieìd of rapeseed oj'l, and in the

proportion used as ìngredients in the manufacture of vegetabie-oil

products, were explicitly taken into consideration, the estimat'ion errors

associated wjth the demand for rapeseed oil and that for crushings were

al so rel atìvely smal I .

The overall error of estimation for the eight endogenous

varjables averaged 9 per cent of the corresponding actual price or

quantity. The estimation errors though large per se, appeared acceptable,

2L4

llTn. nragnitude of the est'imatton errors seems acceptable when
compared with the pì"ice forecasts for rapeseed presented in thäAgricuìtural 0utlook Conference, sponsoräo Uy A!riculture Cunuãu for manyyears. see varjous neport or cánabian Agricúltürai ouiiðo[: ---
Conference (Ottawa, Ontario: Economics Branch, Agriculture Canada).



because, when viewed in the context of the erratic fluctuations of the

actual annua'l data, they were relatjvely quìte small. Detailed

information on year-to-year changes in values of the endogenous variables
over the three most recent years was presented in Table 5.12. The Table

showed, for example, that between 1973 and jg74, the prices of vegetabìe_

oil products and rapeseed went up 43 per cent and 8l per cent, respectìvely,
while the amount of rapeseed exports and crushings decreased 4g per cent

and 24 per cent, respectìveìy, during the same per.iod.

Furthermore, in appìying the results obtained from an

econonetric model, adjustments to the estimated endogenous varìab'les,

where there has been "irreguìar" behavìor, are frequentìy necessary.lz

This implies that the occurrence of ìarge estimation errors in some

circumstances is not unusual.

A set of reduced-form equations with smaller estimatjon errors
would have a better chance to produce accurate fonecasts, provided that
the structural relationshjps during the forecasting perìod do not change

drastically from those that existed during the samp'le per.iod. Since the

IVR est'imates showed better performance than the OLS estimates, the former
were used for forecastìng. A1so, in order to assist the reader in
visualizing the simultaneous operation of the system, a set of time series
charts (Figures 5..l to 5.8) was prepared to iljustrate the actual versus

the computed values of the jointìy-determined variables over the sample

period from 1960 to 1975. They were based on the reduced-form equations

2t5

12C. Sonnen , "Overy j ew of Eçonometri c Model 
.l 

i ng,, , a paperpresented i n Econometr j c Model ì i ng, Sem.inqrl (joi nt'ly spon;o;.; ;;stat'istjcs ca yìiãrr Dimeirsîon lio." in0ttawa, June 1977).



Table 5. l2

comparative changes in values of the Endogenous varjables, 1973-7s

Vari ab I es

216

I 973 Over
I 972 Val ues

RAC

QS

TRX

PR

PVO

QRC

QRO

QD

-3.7
-26.5

10. I
46.3

14.2

28.9

?5.7

5.1

1974 0ver
I 973 Val ues

3.5

-13.8

-48.4
8l .0

42.7

-24.2

-22.1

10.2

per cent-

I 975 Over
I 974 Val ues

36.7

55. I

9.7

-?9.0
21 .1

6.1

10. 5

5.6

AAE in
I 960-75

10. I

7.3

14.6

ll.3
13. 4

3.7

3.7

2.9
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that were derived from the structural coefficients usíng the IVR

techn i que .

Estimation Emors of the 'l975 Endoqenous Variables

Perhaps the most crucial feature of the reliabiìity of model

performance by the reduced-form equations, in addition to those a'lready

discussed, is the abíl'ity to accurately forecast the values of endogenous

variables outs'ide the analyt'ica'l period. Theil's inequality U-coeffjcient

has been commonìy appìied to evaluate the predict'ive abiljty of a model

when the observatjons outside the analytìcal period are large enough to

compute the U-coeffjcjent. For example, Kulshreshtha and l,J'ilson used

the latter to test the predìctive efficiency of varjous equatìons designed

to reflect relatjonshjp 'in the Canadìan beef cattle industry.l3 However,

Theil's coefficient cannot be applied backwards. It would be misleading,

for example, to appiy'it to test the goodness of fit for a regression

line.l4

Unfortunately, because the 1976 data for some variables were

not yet avajlable, the 1976 values and the associated estimatjon errors of

the endogenous varjables, i.e., outside the .l960-75 analytica'l period,

could not be cornputed. As a test, however, the reduced-form equations

derived from the 1960-74 data were used to predict 1975 values for the

endogenous variables, using all the 1975 data on exogenous var.iables that

225

l3s. tl. Kul shreshtha and
Model of the Canadian Beef Cattle
Economjcs, (Feb.,1g7Z), pp. B4-gl

14n ,¡,1. Leuthol d , 'tOn the Use of Thei I
Coeffjcients", Aaerican JournaJ of AqricuJtural
pp. 344-6.

A.G. l.li1son, "An Qpen Econometrjc
Sector", {!fe¡can Journal of Aqricultural

rs Inequa'lity
Econoin'i cs , (May 1975),



were then available. Table 5,13 indjcated that the average absolute

error of estimation for the 1975 values of the endogenous varjables was

5.3 per cent of the actual 'l975 price or quantity. This meant that the

predictive capability of the 1960-74 model with respect to values outside

the analytical period was h'ighly satisfactory compared to the magnÍtude

of estjmat'ion errors over the whole analytical perìod as indicated in

Table 5.ll in the previous sect.ion.

One further step was taken , 1975 est'imates of the endogenous

variables were also computed from the 1960-75 model. As man'ifested in

Table 5.13 the predìctjve performance of the l960-75 model was even better

than that of the 1960-74 model. The AAE associated with the 1960-75 model

only accounted for about 3 per cent of the 'l975 actual values. In view

of the relat'ive accuracy of forecastjng endogenous variables 'in recent

years, the 1960-75 model appears to be the more desirable one for use as

a forecastìng base. in order to provide a better understanding of the

operation of the 1960-75 model, some of the factors contributing to the

estimation errors of the 1975 values are brìefìy examjned below.

As discussed earljer, the rapeseed acreage cult.ivated at a

particular time has been mainly determined by rapeseed and wheat prìces
'in the'inrnediateìy preced'ing period. Farm rapeseed prices increased by

23 per cent jn 1974, rìsing to 31.l dollars per tonne fron 252 dollars jn

1973. 0n the other hand, farm wheat prices decreased from 164 dollars

in 1973 to 155 dollars per tonne in 1974. The rapeseed, wheat prìce

ratio in 1974 was about 2:l in favour of rapeseed. Since this ratio was

substant'ia11y higher than jn 1973, rapeseed acreage in 1975, according to

the model' was expected to be much greater than that jn 1974. In rea'lity,
farmers responded to changes in the prices of rapeseed and.its competing

226



Table 5. l3
'1975 Actual, and computed varues of the Endogenous variables
based on Reduced-Form Equations derived from"lùñ Estimates

0ver the 1960-74 and 1960_75 periods

Vari abl es
and Uni ts

MC (thous . acres )
(per cent)*

QS( thous. tonnes )
( per cent)

TRX(thous. tonnes)
(per cent)

PR(dol. per tonne)
(per cent)

PVO(dol. per tonne)
(per cent)

QRC(thous. tonnes )
(per cent)

QRO( thous. tonnes )
(per cent)

QD(thous. tonnes )
(per cent)

AVE(per cent)

22?

Actual
Val ues

4,320

2,239

676

221

1 ,662

331

124

380

Computed from
I 960-74 Data

4,652
(7.7)

2,355
(5.2)

803
(l a. a)

?17
(-t . z¡

I,636
(-1.6)

317
(1.e)

127
(2.7)

388
(2.2)

(s.2)

Computed from
1960-75 Data

* Numbers wìth jn parentheses
of the correspondìng .l975

4,406
(2. o)

2,259
(o. e)

707
(4.6)

210
(-5.2)

I,575
(-5.2)

316
(l.o)

126
(2.3)

387
(l.e)

(3.0)

are estimation errors 'in terms
actual val ues.

of percentages



crops, by increasjng acreage from

millions in 1975, wh'ich was almost

million acres by the modej.

However, although the model results appeared quite accurate

the small upward bias had an effect on the estimation errors of other
components. By definition, the supply is the sum of the product of
acreage and the yield per acre, p'lus rapeseed carry-over at the beginning

of a period. Since the rapeseed yield and stocks were predetermjned

variables, the magnitude of the estimat'ion error for suppìy was relativeìy
small compared to that for rapeseed acreage because the latter is only
one of several factors affecting supply.

The over-estimation of rapeseed acreage and the supply of
rapeseed also resulted in over-est'imations of rapeseed exports and

crushings. The estimation error for rapeseed exports of about 5 per cent

was greater than the error for crushíngs, which was about ? per cent. Thjs

was attributable to the fact that the amount of exports was affected both

by dornestic and foreign cond'itions. For example, the weighted private
expendìtures in Japan and the E.t.C. decreased from 364 bìllion dollars in
1974 to 356 billÍon dollars jn 1975; prices of U.S. soybeans decreased

from 231 dollars per tonne in 1974 to 196 dollars per tonne in 1975.

l{hile these changes were of course beyond the scope of domestic controls,
the point is that they were unfavourable to exports of rapeseed from

Canada .

Since the consumpt'ion function for vegetab'le-oi I products can

explajn variatjons in consumption fairly well, the actual o.il yield of
rapeseed, and the ratio expressing the quantity of rapeseed oil utilized
in the production of vegetable-oil products, were used .in .identical

228

3.2 mi'l I ion acres in 197 4 to 4. 3

identical to the estimation of 4.4



equat'ions to reflect the production and the market-clearing of rapeseed

oil. Varjations, both in the productìon of rapeseed oil and the

consumptìon of vegetab'le-oil products, were mainìy affected by the amount

of rapeseed crushed. Consequently, as shown in Table 5.13, the

estimation errors for QRC, QRO, and QD were quite similar.

In theory, the upward estimat'ion error assoc'iated with the

supply of rapeseed should, for a given demand curve, have resulted in a

downward estimatjon error wìth respect to rapeseed prìces. Indeed, the

results presented in Table 5.13 support th'is argument. However, the

magnitude of price under-estimation was relatively 'large compared to the

magnitude of the supply over-estimation. This was most likely caused by

the abnormaily hìgh vo'lume of rapeseed stocks jn 1975. Both the prevìous

and current rapeseed stocks were explicitìy introduced into the reduced-

form equations. These two variables have opposite affects on rapeseed

prices. If stocks at the end of a period exceed stocks at the begìnnìng

of that period, the obvious impiication is that the quant'ity supplìed

durìng the current period was reduced by some portion go'ing into storage.

The stocks of rapeseed at the end of 1975 (about one million tonnes) were

sign'ifìcantly greater than those at the beg'inning of the perìod (about

400 thousand tonnes).

Normally, a ìarge carry-oyer could mean that demand was

inadequate because rapeseed prìces were too hìgh per se, or that the

prices of competing goods were relatively low; or that there was over-

supply that couJd not be absorbed by foreign and domestic markets. In

any case, the end result is the supp'ly exceedjng the demand which must

result in substantial downward pì"essure on rapeseed prices. According

to the nodel, it was expected that the average rapeseed price in 1975

229



would be 206 dollars per tonne. In rea'lity, the price decreased from

3ll dollars in 1974 to ZZl dollars in 1975. The decrease was not as much

as expected. in other words, the model under-estimated by about 5 per cent

the actual 1975 rapeseed p.ice. similar]y, the computed average price

of vegetable-oi1 products showed an under-estimation of 5 per cent of the
.l975 actual price.

Overalì, then, the predictive capability of the model appeared

satjfactory' especial'ly in v'iew of the wide fluctuations prevailìng ìn

the industry. Had the above mentioned factors, e.g., rapid .increases in
both rapeseed prices and stocks, decreases jn the income level of the

rapeseed'importing nat.ions, as well as decreases in the prìces of U.S.

soybeans, not occurred, the forecasting performance of the model would

lìkely have been much better.

230

As illustrated earlier the responsiveness of the endogenous

variables to changes in the predetermined variables could be measured wÍth
reasonable accuracy through operatìon of the reduced-form equations.

consequently, the impact of changes in politica'l and economic condÍtions

on the endogenous variables could be fair'ly weìl analyzed. For purposes

of demonstration, changes 'in selected predetermined varjables were

simulated to gauge the impact on the endogenous variables in 1975, using

the reduced-form equations derived from the IVR estimates of the

structura'l coefficients. The results are presented in Table 5..l4.

Similar analyses could be performed for other years, using the changes

in the specific predetermined variables and the corresponding reduced-

form coeffrcients presented in Table 5.6c in the prevìous section. In

C. impl 'icati ons of the Resul ts
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the following sect'ions, each endogenous yariable is examjned separateìy

under ceteris Þaribus conditions.

The data disp'layed in Table 5.14 indicated that a 10 per cent

increase in 1974 wheat prices (about 15,5 dollars per tonne) would resuJt

in a decrease in the .l975 
rapeseed acreage of about 270 thousand acres.

Since wheat and rapeseed compete for l'imited agricultural land on the

Prairies' a relatively favourable wheat prìce would naturally discourage

rapeseed production, and shrìnk the annual average rapeseed suppìy of
about 106 thousand tonnes. Further chain effects would be reflected in a

decrease'in both exports and crushings of about 90 thousand and l6
thousand tonnes, respect'iveìy. Moreover, the decrease jn crushings would

mean a decrease i n the product'ion of rapeseed o'i 't of rough'ly 6 thousand

tonnes provided that the yjeld of rapeseed oiì or the oil-extractìon ratio
averaged about 39 per cent. The decrease in the production of rapeseed

oÍl would result in a concomitant decrease in consumption of vegetable-

ojl products of about 22 thousand tonnes. However, this estimatjon would

only agree with reality provided that the ratio of rapeseed ojl used.in the

product'ion of vegetable-o'il products remained at about the Zg per cent

level; and that the amount of vegetable-oil products available for
consumption was identical to the domestic production of vegetab'le-oil

products.

Conversely, for a given level of demand, the reduction in

rapeseed supply would result in an increase of rapeseed prices of about

35 dol'lars per tonne. The reduction in the production of rapeseed oil
would increase the ayerage price of vegetab'le-oil products by approximately

272 do1'lars per tonne.



Similar sequences, but in the opposite d'irection, would occur

if lagged wheat prices dec'lined because all the endogenous variables were

sensitjve to changes in wheat prices. Nonetheless, it should be stressed

that the aboye results were measured under ceteris paribus conditions.

In reality, at the same time that wheat prices had changed by l0 per cent,

other economic variables, such as the prices of rapeseed and U.S. soybeans,

and the level of persona'l expendjtures, would 'líkely have changed too.

Therefore, caution should be exerc'ised in interpreting the results.

The Impact of Changes in Laqqed Rapeseed prices
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Table 5.14 also indicated that the immediate impact of an

increase in the lagged rapeseed price of 3l dollars per tonne, or l0 per

cent of the 1974 price, would be an increase of 535 thousand acres of

rapeseed acreage. The concomitant effects would be an increase ìn supply

of 210 thousand tonnes. The increased supply would be allocated between

the foreign and domestìc market outlets in the order of 178 thousand and

3l thousand tonnes, respectively. Furthermore, an additional l2 thousand

tonnes of rapeseed oil and 44 thousand tonnes of vegetable-oil products

wouJd be produced.'0n the other hand, at a given level of demand for

rapeseed and íts products, the current rapeseed price and the average

retail prices of vegetable-oil products would drop roughly 69 and 540

dol I ars per tonne, respect'ively, as the 'l agged rapeseed pri ce and the

current supply increased.

The Impact of Changes 'in Rapeseed Yjeld

The supply of rapeseed could be increased either by increasíng

acreage or by increasing yìe1d. The irnpact of a change'in rapeseed yieìd

on the endogenous variables would be simi.lar to that of a change in the

previous rapeseed farm prìce; except that the yield would not affect the



acreage planted to rapeseed in the current year. In theory, an increase

in acreage could resu'lt in a scarc'ity of labour and equìpment and thus

reduce the yìeìd, No study has been found which has investigated the

relationshìp between'intensive and extensive farmjng and yie'ld. Hence

an assumptìon of "no-casual-relatìonship" between acreage and yìeld

was adopted i n th'is study.

As shown jn Table 5.14, a r0 per cent.increase in rapeseed y.ieìd

would increase suppìy by about .l69 
thousand tonnes. Also, rapeseed

exports and crushìngs would increase 143 and 26 thousand tonnes,

respect'ively. As well, there would be increases ìn the productìon of

rapeseed oì1 by 10 thousand tonnes and by 37 thousand tonnes.in the

consumptìon of vegetabìe-oìl products. in contrast, prjces of rapeseed

at the farm level and the retaiì prices of vegetable-oil products would

decrease about ll7 and 92.l dollars per tonne, respectively.

The impact of Qhanges ìn the Prices of U.S. Soybeans
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An 'increase in u.s. soybean prices, ceterjs paribus, would favour

the export of rapeseed from Canada, because it would mean that rapeseed

had become rel atì ve'ly cheaperi n i nternati onal oi I seed markets . G1 ven

a certain quant'ity of suppìy, an incrêase in exports would result.in a

correspondìng decrease in domestic crushìngs. The latter would cause

decreases 'in the productìon of rapeseed o'i1 and I ikely, .in the quantìty

of vegetable-oi1 products ava'ilable for consumptìon. Here agaìn, it
was assumed that the ratio of rapeseed oil used in the manufacture of

vegetabìe-oil products remajned unchanged. 0n the other hand, farm

rapeseed prìces, and the retail prices of margarine, shorten.ing and

salad oil would all 'increase as a result of the increased export demand

for rapeseed and the reduction in the supply of vegetable-ojl products.



In 1975, the U.S. soybean prìce expressed in Canadian currency

was 196 dolìars per tonne. An increase of l0 per cent ìn u.s. soybean

prìces would not affect the rapeseed acreage and the supp'ly, but would

increase exports by about l0 thousand tonnes and decrease crush'ings

by the same amount. Furthermore, it would decrease the productìon of

rapeseed oil by about 4 thousand tonnes and vegetable-oi1 products

avaìlable for domestic comsumption by roughìy i3 thousand tonnes.

converselv: âs u.s. soybean proces increased approx'imately 20 dollars

per tonne, farm rapeseed prices would jncrease by about 2l do'llars per

tonne, and the average prìce of vegetable oil products roughìy ì64

dol I ars per tonne.

The Impact of Changes in Personal Expendjtures
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The immedìate impact on the rapeseed industry of an increase in

domestìc personaì expendìtures would be an increase in the consumptìon

of vegetable-oji products. The ìnd'irect, or derived effects, wouìd be

an jncreased demand for crude rapeseed o'il and thus crushìngs.

Simultaneousìy, prices for related raw materials, as well as for

final commodities would rìse. conversely, a certain portion of the

rapeseed, otherwise exported, would be crushed domestìcally.

As illustrated ìn Table 5.14, an increase of l0 per cent or

9.7 bill'ion dollars in personaì expendìtures in Canada in .ì975 
would

have inunediately increased domest'ic consumption of vegetabìe-oìl products

by some 1l thousand tonnes. Moreover, 'it would have ìnduced an

increased demand of 3 thousand tonnes for crude rapeseed oìì, as weì'l

as an additional I thousand tonnes of rapeseed crush'ings. At the same

tìme, the'imp]ìcation of upward changes in demand, with a gìven supply,

ìs that farm rapeseed prices would have rìsen by 6 dollars per tonne



and retail prìces of vegetabìe-oil products by about 49 dollars per

tonne. However, exports of rapeseed from Canada would have decreased

by 8 thousand tonnes if the quantity of "other use" (other than exports

and crushings) remained unchanged.

The Impàct of Chanqes in Exports of Rapeseed 0ìl

Since 1973, canada has exported rapeseed oil. An increase in

oil exports would result in increased demand for oi'l production and

hence seed crushings. At a given quantìty of rapeseed suppìy, an

increase in crushings would result in a decline in seed exports. ¡4hile,

at a certain amount of supply of rapeseed ojl, an increase in ojl
exports would result in a decline in domestic utilization of crude

rapeseed oìl and thus the availability of vegetab'le-oil products if
other ingredìents of the latter rema'ined unchanged. As the above

mentioned changes 'in market structures were ìnit'iated by an jncrease

in demand, prices of raw rapeseed and ìts final products would be

increased accordingly, at least in the short run.

For example, an'increase'in oi'l exports of l0 percent, or about

2 thousand tonnes of rapeseed oil would require the production of an

addìtional 1.7 thousand tonnes of rapeseed oil and the transfer of 300

tonnes that would othen¡lise be used for manufacturìng margarjne, shorten-

ing and salad oils. 0ther related changes would be an increase of 4.4

thousand tonnes of crushìngs, but a decrease by the same amount of

rapeseed exports. In spjte of the fact that overall demand and suppìy

conditions assoc'iated wjth raw rapeseed remained unchanged, an increase

in exports of rapeseed oil would reduce the supply of rapeseed ojl to

food manufactures. This would raise the prìce of crude rapeseed oì'1.

Moreover, assumjng that marketìng margìns remained unchanged, farm
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rapeseed prices would rise 4 dollars per tonne and retajl pr.ices of

vegetable-oil products about 28 dolìars per tonne. As a result of
the latter, consumption of vegetable-oil products would decljne by

sl'ightly more than one thousand tonnes.

The Combined Impact

The last column of Table 5.14 illustrates the combined effects

of all the changes in the above factors. The direct'ion and magnitude

of change jn the endogenous varjables would, of course, depend on the

number of predetermìned variables ìncluded in the analysjs and their
rejatìve influences. In the aggregate model, l9 exogenous varjables

were specjfied. Alternative consequences of changes jn djfferent

combìnations of those exogenous variable could, at different levels,

be further traced to analyse the po1ìcy 'impììcat'ions of pìanned or

potentì a1 changes w'i th res pect to the producti on and market.i ng of

rapeseed and vegetable-oil products.

The results d'ispiayed jn Table 5.14 disclosed that the magnìtude

of the ìmpact on an endogenous varjabìe, of the combjned effect of

changes in several independent variables, was smaller than the effect of

a sìngìe ìndependent variable; for examp'le, lagged farm wheat prìces

and rapeseed prìces had opposite effects on the current rapeseed

acreage so that i f both prì ces moved 'in the same d'irection, one woul d

substant'ia1'ly offset the other. Therefore, the combined effect was

smaller than the indjvidual effect. In contrast, lagged rapeseed prìces

and current rapeseed yìeld had simjlar effects on rapeseed supp'ly. If
both variables moved in the same djrection, each would rejnforce the

other. in thjs case, the combined effect would be greater than the

jndividual effect. This ìmp1ìed that in order to approprìateìy measure
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the impact of changes in an independent varjable on values of endogenous

variable, the impact of the change ìn that independent variable on

other independent variables should fìrst be determjned. Then the

overalì impact of changes in that ìndependent variable on the endogenous

variables should be assumed in terms of the comb'ined effects of its
change with that of other' relevant ìndependent variables.

D. Projectìons of Endogenous Variables to l9g0

In order to formulate sound po'lìcìes, decision-makers have

always tried to anticipate the future. Increasing emphasis .is beìng

placed by forecasters nowadays on the applìcatìon of statìstical metho-

dology to assist in making predìctions. Three commonly appl jed technìques

are extrapolation, regressìon and model-building.l5 E*t.upolat.ion is
an excel lent forecasting tool for a qu'ick first approxìmatìon and .is

particuìarly useful when background data is limìted. In regressìon, the

forecasters use expììcìt statist'ical methods to assess the relat.ionshìps

among factors under i nvest'igat'ion, and then predi ct the future si tuation

with expection that new data must be generated in conformity with past

rel ati onshì ps .

The most formal of the statistical tools is the model building

approach. As evolved in this study, theory ìs first applied to under-

stand the phenomena under consideratìon, and the most log'ical relation-

shìps are then expressed in a set of mathematìcal equations. The latter
are a representation of the key features of reality in a manageabìe

form. In the process of forecastìng, using pre-determined projections
for tne exogenous variables, the model generates answers for the

endogenous varjable whjch, in turn, represents the phenomena that
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the forecaster wants to predìct. The forecastìng resu'lts are conditional

in the sense that they are made under gìven model spec.ifications, and

given projected values of the exogenous variables. Therefore, congnì-

zence should a'lways be taken that the model'is onìy an aid to
forecastìng and not a substitute for judgement and common sense. The

results of conditional project'ions will onìy agree with reality if the

assumptions whìch constitute the underlyìng conditions are ìn fact

real ized. As one economìst succinctly put ìt:
" before any reliance can be pìaced on the actual

numerical relationshjps produced by the model,it will be necessary to take explicity account
of the uncertainties surroundjng the dynamic
casual structure of the model, the estimated
coefficìents jn the equa!ions, and the forecasts
of exogenous vari abl es ". l6

in thìs section five sets of values of the endogenous varjables

were projected usìng djfferent assumptions wjth respect to the predeter-

m'ined varjables, as discussed below. These projections were made.in a

systematìc way ut'ilizìng the econometric model desìgned in chapter

4 and the aìd of computer program. Thus, interested users can update

the projections as new data becomes available or make alternative pro-

jectjons based on different assumptions.

S¡eci f i cat j on of Ass umpti on
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As discussed in detaì I 'in Sectìon A of th'is Chapter, adjustment

factors determ'ined for rapeseed yieid, the yield of rapeseed oì.¡, and the

ratio of rapeseed oil used'in the production of vegetable-oìl products

were' in the projectìon perìod, assumed to remain at the levels prevaìling
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over the 1973-75 perìod. Also the marketing marg'in between retail prices

for vegetable-oi1 products and farm rapeseed prices was assumed to remain

at the level of the 1960-75 average as presented jn Table 5.5.

After a caref ul revì ew of the h'istori cal data , 'it was assumed

that rapeseed carry-over both at the beg'innìng and end of a year, would

remain at the 1973-75 average level; that the "other use" of rapeseed

would account for about 22 per cent of the annual average supply of

rapeseed; that no new government programs would be jntroduced and no

substantjal structural changes in the market would occur. The above

basjc assumptìons were used ìn each scenario.

For the purpose of jllustration, sìx predetermìned variables

were arbitrarjly chosen as "key factors" affecting the operat'ion of the

rapeseed ìndustry. These were lagged wheat prices (Ll,,lP), the prìce of

butter (PB), domestic personaì expendìtures on goods and services

(EXP), exports of rapeseed ojl from Canada (XRO), private expenditures

of rapeseed ìmport'ing countrìes (JEY), and prices of U.S. soybeans

(PUS) . Thnee di fferent I evel s of growth rates , namely "h'i gh ", "normal ",

and "ìow", for each of these variables were assumed.

As shown j n Tabl e 5.15 the normal growth rates for LPtnl,

PB, JEY and PUS was based on the assumptìon that these variables wou'ìd

jncrease ìn the .ì976-80 proiection perìod at a rate between 6.4 and

7.5 per cent annually, commensurate with the growth rates expenienced

during the analytical perìod. The normal growth rate of EXP was

determì ned accord'ing to the project'ion of personaì dì sposabl e i ncome

made by TRACE econometrjc model of the Canadiun ..onoty.l7 The

annual growth rate would be 9.5 per cent. H'igh and low growth rates

-l-

''D.K. Foot, et a1., The 0ntarjo Economy 1977-87 (Toronto,0ntarjo:
The 0ntario-Economi .
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Average Values
and Growth

Vari abl es
and Uni ts

Lagged Wheat Prj ces
(dollars per tonne)

Price of Butter
(dollars per tonne)

Domestic Personal
Expendi tures
(billion dollars)

Personal Expenditures
in Rapeseed Importing
Countri es
(billion dol'lars)

U.S. Soybean Price
(dollars per tonne)

Rapeseed-0i ì Exports
(thousand tonnes )

24t

for Selected Exogenous Variables
Rates Assumpt'ioñs for 1976-g0

Table 5. I 5

1973-75
Average

1?9.1

2,034.3

H'igh
Growth

-per cent-

Normal
Growth

8.0 6.4

8.0 6.4

83.9

Low
Growth

356. I

216.8

27 .5

il.O 9.5

5.0

5.0

9.0 7 .5

8.0 6.4

8.0

I00.0

6.0

5.0

0.0 -100.0



for LPH, PB, JEy, pus and EXp wourd be r.5 percentage-points above or
below their corresponding normaì growth rates. Data on XRO prior to
1972 were not avairabre. The 1g73-7s average rever of exports of
rapeseed oil was assumed as the most likely quantity to be exported
over the 1976-80 period. The optimistic assumption was for exports
to double to 55 thousand tonnes annuarly. 0n the other hand, the
pessimistic assumptìon þ/as based on no rapeseed oii exports at all.

The combination of the different growth rates for the djfferent
variables resurted in different scenarìo projections. Tabre 5.r6
summarized the various assumptìons made for each scenario.

Scena.io r: (Normar) rnis projection was made on the
assumption that the economìc and po'liticaì envjronment both in canada
and foreign countries wouid be fairly stab'le, i.e. past growth experi-
ences would continue in the near future. The relevant projection
results could be referred to as the "normal " scenario. As displayed
in Table 5.16, all chosen "key" exogenous variabres were assumed to
grow at rates prevairing in the analyticai period or projected by

i ndependent sources .

scenario z: (H'igh crushings) This projection was made on

the assumptìon that the domestic economic environment would

positively stimulate growth of the rapeseed industry, particularìy
the domestic crush'ing of rapeseed. The projections could be referred
to as the "high crushings" scenario. However, it should be remembered

that changes in one exogenous variable could have opposite effects on

different endogenous variables. A large increase ìn crushings cou1d,
for example, resurt in a rerat'ive'ry sìow growth of exports because the
avajlabìe supply of rapeseed is mainly distributed between crush.ings
and exports.
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Tabl e

Specification of Assumptions
Selected Exogenous Variables

Exogenous
Vari abl es

243

Lagged Wheat Prj ces

Pri ce of Butter

Domestic Personal
Expendi tures

Personal Expendi tures
of Rapeseed Importing
Countri es

U.S. Soybean Prìces

Exports of
Rapeseed-0i I

5.16

Regarding Growth Rates for
for Alternative Projections

Low
Crush'ings

High Normal
Crushi ngs Growth

H

L

Scenari os of

H:
N:
L:

Hì gh Growth
Normal Growth
Low Growth

L

H

H'i gh
Exports

N

N

L

L

Low
Exports

L

L

N

N

H

H

L

L



More specifically, it was assumed that the increase in the lagged

farm price of wheat would be about'l.5 percentage-poìnts lower than the

normal growth rate, i.e., the growth rate would be 5 per cent instead of

6.5 per cent (Table 5.15). The implicatìon was that, while rapeseed

prices would increase at the noraml growth rate, the rapeseed-wheat

prìce ratios would become wìder and in favour of rapeseed product'ion

wjth its concom'itant consequences.

The second assumption was that the price of butter would

increase at a rate of I per cent, which was greater than the "normal

growth" (Table 5.15). As a result, it was expected that the demand

for an'imal fats (the substitutes of vegetable oi'l products) would be

weakened. This ìmpì'ied that the consumption of vegetable ojl products,

and thus the demand for domest'ic crushings, would ìncrease even faster.

In addt'ion to the favourabl e domesti c condi tì ons for crush'ings ,

three additjonal favourable "foreign condìtions" were also assumed.

F'irst, ìt was assumed that the price of U.S. soybeans and the income

level of rapeseed ìmportìng countries would increase slower than the

normal growth rates as specìf ied jn Tab'le 5.15. In addt'ion, a doubf ing

of the volume of exports of rapeseed ojl was assumed. Thus, ìnternatjonal

cond'itions mìght create a better opportun'ity for expanding domestìc

crushings. This scenario could flow from the fact that prìce competìtion

in international o'ilseed markets was strengthened; that the relative

purchasìng power of rapeseed ìmporters was weakened; that the reduction

'in exports of rapeseed increased the avaìlabìlity of rapeseed for

crush'ings; and that an increase in exports of rapeseed ojl required

a concomì tant i ncrease i n crushì ngs. The possi b'i ì i ty that al I such

conditìons for crush'ings would occur ìn one year might be marg'inal .
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The projection results can thus be viewed as a very optimistic scenarjo

of expand'i ng domesti c crushi ngs.

Scenario 3: (Low Crushinqs) Conditìons opposite to the above

scenario was referred to as the "low crushings" scenario. As dispìayed

in Table 5.16, all unfavourable domestic and fore'ign condìtìons for
crushings were assumed to be occurring at the same time. Brìef1y, these

included low growth rates for pB, EXp and xRO and high growth rates for
Ll^lP' JEY and Pus. These rates were specified.in Table 5.15. It was

expected that crushings would be extremely small under the above

postui ated assumpti ons .

scenario 4: (High Exports) All the assumptions regardìng the

selected key factors, except the ìagged wheat pnice, were reversed to

those postuìated in scenario 2. t,Jhile assumptìons relating to other

predetermined variables were kept the same as those in the above

scenarios, the implication of increasing Lt^Ip, pB and EXp at low rates,
as specified Table 5.15, would be a faster than normal rate of increase

in rapeseed acreage and its rerated supply but slower than normal

growth in the consumption of vegetab'le oil products and thus crushings.

Therefore, the degree of dependency on international markets as an

outlet for Canadian rapeseed would be increased.

In addition this scenario also assumed that no rapeseed oìl
would be exportêd, and that both U.S. soybean prices and the level of
incomes in oilseed import'ing countries would increase faster than

the normal growth rates, as specifìed in Table 5.15. Thus the

rapeseed trade environment would strongly favour canada. This set of
projections was characterized as the "h'igh exports" scenario, because

it was very optimistic about trade conditions.
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all unfavourable domestic and foreign condìtions for exports were assumed.

Detailed specìfjcation of the assumptìons was gìven ìn Table 5..l6 and

the growth rate for each varjable was specìfied ìn Table 5..l5. It was

concluded that not much success could be expected in attempting to

export rapeseed under this "ìow exports" scenarì0.

Pro.iecti on Resul ts

Scenario 5: (Low Exports) In contrast to the above scenarìo,

The above scenarjos were desìgned to yield ranges of estimates

for the endogenous variables according to different assumptìons about

the future. The projectìons were made following a computer program

as i ndi cated ì n the fol I owì ng sel f-expì anatory fl ow-chart showi ng the

procedure underlyìng annua'l forecasts of the endogenous varìable to

1980 (Fìgure 5.9).

Table 5..l7 shows that under the assumptìons made in Scenarjo l,

rapeseed acreage jn Canada in .l980 
would be about 4.5 milljon acres

and the supply of rapeseed about 2.3 million tonnes. insofar as the

distrjbution of supply'is concerned, exports would account for 40 per

cent, crushjngs about 20 per cent, and carry-over and other uses 40

per cent. About 168 thousand tonnes of rapeseed oil wou'ìd be produced,

and a half mìllion tonnes of vegetable ojl products consumed. The price

of rapeseed and vegetabìe oil products would be around 340 dollars and

2,200 dol I ars per tonne respect'i vely.

Deta'iìed presentat'ion of the foregoìng resul ts ìs not intended

to suggest that th'is part'icul ar scenario of the Canad j an rapeseed

industry would most precisely reflect conditìons in 1980. Rather, they

were presented to illustrate the parameters that would confront decjsion-

makers, gìven the condìtions specìfìed jn the model.
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Table 5.17

Conditional Project'ions of Exoqenous VarÍablesfor '1976 to 1980: the Norma'l õrowth Scenarío

Vari abl es

RAC
( thousand

QS
( thousand

TRX
( thousand

PR
(dollars

PVO
(dol I ars

QRC
( thousand

QRO
( thousand

QD
( thousand

248

acres )

tonnes )

tonnes )

per tonnes )

per tonnes )

tonnes )

tonnes )

tonnes )

197 6

3,194

2,290

755

247

I ,465

373

145

42?

1977

4,032

2,142

802

266

I ,617

388

150

443

I 978

4,179

2,199

845

290

I,804

402

156

463

1979

4,334

2,260

891

315

2,002

417

I 980

4,497

2,324

940

343

2,217

433

168162

484 506



Table 5.18 completes the process and presents comparable

project.ions for 1980 for the various scenar.ios. The forecastìng results

vary substantially from one scenario to another. For exampie, the

export of rapeseed could lje between a range of 800 thousand tonnes

and l.l million tonnes, whìle crushing could vary from 330 to 540

thousand tonnes 'in 1980. This reveals that the endogenous variables are

very sensitjve to changes ìn the six selected variables. Thjs underlines

a key fact, often overlooked in modeling and prognosìs. Frequentìy,

a model is blamed for poor forecast'ing results when the problem is

more accurately located with the selection of appropriate "environmental"

factors jn the period where poì'icy tools are expected to operate. in

the interest of obiectìvity, 'it ìs always preferab'ìe to use 'independent

forecasts of conditions ìn the relevant period, although these are

sel dom avai I abl e i n the desi red form.

In any case, it must be stressed that, whether developed by

the model-builder himself or secured from other sources, an accurate

forecast of the pre-determined varìables is a curcial and 'indispensable

requis'ite for makìng subsequent forecast of those ìndustry characteristics

for wh'i ch po1 i ci es are des ì gned to af fect behavi our i n the des'i red di rectì on .
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Comparative Conditional Projections of Endogenous
Variables for .l980, Various Scenarios

Vari abl es
and Unì ts

RAC

( thousand acres )

Qs
(thous. tonnes )

TRX
( thous . tonnes )

PR
(dol. per tonne)

PVO
(dol. per tonne)

QRC
( thous. tonnes )

QRO
( thous . tonnes )

QD
( thous . tonnes )
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Table 5.18

Low
Crush'ings

4 ,368

2,273

991

375

2,471

331

128

463

Hi gh
Crushr'ngs

4,607

2,367

833

3'18

?,024

**
533

206

Normal
Growth

4,497

2,324

940

343

2,217

433

168

Hì gh
Exports

* The lowest crush'ings or exports.** The h'ighest crushings or exports.

4,607

2,367

**
I,071

344

?,230

345

Low
Exports

4,368

2,273

803

349

2,?65

519

201

527546 506

134
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CHAPTTR 6

SUMMARY, CONCLUSIONS, LIMITATIONS AND RECOMMENDATIONS

A. Sumrnary

in all

many of

the new

The canadian rapeseed industry has experìenced such rapid changes

segments of the industry in a relative'ly short time period, that
those involved have been unable to adjust adequately to cope wjth

i nteract

i ndustry

env'ironment. Because the segments of the industry appear to

so sensìtiveìy, it seemed inescapable that any study of the

should take an appropriateìy broad view.

Ini ti aì ìy, a fi fteen-equatì on system was devel oped ì n whj ch ten

structural relationships were sub-divided jnto four blocks: namely, the

rapeseed supply block, the rapeseed exports block, the domestic

utilizatìon of rapeseed oil block, and the consumption of vegetable-o.il
products block. The behavjoural equations within each block were est.imated

at the dìsaggregate level by usìng ord'inary ìeast squares, two-stage least
squares or three-stage least squares wherever app'licable. All the

postulated hypothes'is were subjected to the F-test, the t-test, or the

Darbin-Hatson d-test. Results of the ind'ividual behavioural equatìons

supported, in general, the proposed hypothes.is and thus could be used to

assist in understanding the operatìon of the industry. Moreover, each

behavjoural equation specìfjed ìn the system could be either hor.izontaììy

or vertica'l1y integrated through the relationsh.ips .indicated by the

technical and identity equatìons, theneby revea'ling how the equiljbrjum
posit'ions among segments of the industry were simultaneously determjned.

unfortunately, annual data for the block relating to the domestic

utilization of rapeseed-oil were avaìlable onìy for the period from 1967

to 1974. Because the number of observations were insuffjcient, that block
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could not be included in the broad demand-supp'ly modej of the ìndustry.

As an alternative, a modjfied aggregate model compr.ising an eight-
equation system, was developed.

One major dìfference between the d'isaggregate and the aggregate

model was the different treatment of prices of vegetabìe-oil products.

since there are on'ly a few major manufacturing compan.ies produclng

vegetabie-oil products 'in canada, each company supplies a signif.icant
port'ion of the market and thus has 'its own i nfl uence on determi nation of
market prìces. To a fajrly'large extent, each is a "price maker', for its
own product. Therefore, the 'individual prices for each product were

treated as predetermined variables in the dìsaggregate model. However,

cons'iderìng the market for vegetabìe-oìl products as a whole, regardless

of the nature of the market structure, the equìlibrium price and

quantìty were of course determined at the intersection of the aggregate

demand and supply curves. since both the quantìty demanded and the

prices of vegetable-o'i1 products were co-determìned, and thus regarded

in the aggregate model, they were treated as endogenous variables.

In add'ition, in the disaggregate model, each of the above

mentioned blocks was comprised of three behaviourable equatìons, except

the canadìan rapeseed supply block which was represented by only one

equatìon. In the aggregate model, each block was reduced to a sìngìe

equation, aithough the block for the domestìc utilization of rapeseed-oil

was dropped. However, the utilization ratio of rapeseed-oil was

exp'lic'itìy introduced into the system by using the actual ratjo in the

identity equation wjth respect to the market-clearing of rapeseed o.il.

The methods of ordinary least squares and instrumental variable

regression were applied to the 1960-74 and 1960-75 data respectìvely, in
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order to estimate the structural coeffìcients of the behavioural equations

specìfied in the aggregate model. Consequently, four d'ifferent sets of

structural coefficients and their corresponding reduced-form coefficients

were obtained. According to the criteria commonly applìed to evaluate

regressìon equations and the pred'ictive abiljty of a system of equations,

the reduced-form equations derived from the 1960-75 structural coefficjents

which, in turn, were estìmated by the IVR method, exhib'ited the best

performance among the alternatìves. Based on those results, a number of

conclusions were drawn about responsiveness to change in the various

segments of the ìndustry.

B. Observation and Conclusion

l. Rapeseed has now firmly establjshed'itself at Canada's fourth

largest field crop in terms of acreage. However,ìt stì1'l appears to be

considered as lìttle more than an ìnferìor substìtute for wheat. Sìnce

the production of the latter has been part'icularly sensitjve to weather

cond'itions, and uneven food productìon'in the world, the productìon of

rapeseed has been subject to comparable but 'inverse fluctuations.

Accord'ingly, the acreage devoted to rapeseed has exhibited an erratic

growth pattern.

2. Rapeseed production ìs the product of the yìe'ld per acre

and the relevant acreage cultivated. Yield has remained relatjvely stable

durìng the past two decades, and rapeseed breeders have concentrated on

the improvement of qua'lìty by developìng a variety wìth low erucjc acid

and low glucosìnolate. [.lhìle there have been increased ìn the number of

rapeseed growers, many lacked production experience and tended to offset

whatever y'ield ìmprovements were made by the experienced producers. As

a result, variations in product'ion were maìn1y attributable to

vari at'ions i n rapeseed acreage.
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3. The acreage cultivated to rapeseed varied from a low of

about3T0thousand acres to a high of 5.3 million acres over the 1960-75

period, and was affected by a number of economic and non-economjc

factors. Among these, changes ìn government programs, 'lagged wheat

and rapeseed prìces and lagged rapeseed acreage were able to explain

about 94 per cent of the fluctuation in rapeseed acreage jn canada.

4. Introduction of the LIFT program caused Canadìan rapeseed

acreage in .l970 to be greater than would otherwise have been the case

by 2.4 m'illion acres. Such an increase represented more than one-half

of the 1970 total acreage. The program aimed at alleviating the wheat

surplus probìem cost Canadian approximately by 63 m'ill ion do;llars;

and while the broad benefits and costs remajn unknown, it ìs certajn

that the program had a sìgn'ificant impact on producers'decisions

regardìng the allocation of their land.

5. The short-run elasticity of rapeseed acreage with respect

to changes jn lagged wheat prìces was -0,63, confìrmìng the hypothes-is

that wheat and rapeseed compete for agrìcultural land on the Prairies.

Thjs short-run elastic'ity of rapeseed acreage with respect to changes

in ìagged rapeseed prices was elastic (1.13), imp'lying that

rapeseed producers were more sens'itive to changes in farm rapeseed

prices than to changes in the prìces of competìng crops.

6. The proceedìng conclusion merely reflects the fact that an

'increase in the price of rapeseed would benefit rapeseed producers and

substantial 1y encourage greater cul ti vation. However, whi le decrease s

in the prìce of wheat would dìscourage wheat production and stimulate

rapeseed growjng, it must be recognìzed that rapeseed is onlyone of the

alternatives to grain production. Therefore, the responsiveness of
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rapeseed acreage to changes in wheat prices would be relativeìymoderate in

terms of wheat acreage. This'is really not inconsistent with the above mentioned

conclusìon for wheat acreage ìs much greater than rapeseed acreage and

a small change ìn the former could be reflected in a relatìvely
great change in the latter. Nevertheless, the statement that "the

wheat ìndustry dominates the Canadian agrìcultural ìndustry" ìs st'ill
valid. However, rapeseed producers appear to be becom'ing relatìvely more

sensitive to changes in both farm prices of wheat and rapeseed ìtse1f,

than to non-economic factors as reflected in the d'irect-prjce and

indìrect-price elastic'ities of rapeseed acreage for the .l973-75 period

and the comparabìe elasticities over the 1960-75 period.

7. Due to technological and biologìca1 constraìnts, institutional

rig'idìties' and 'ingraìned hab'its, rapeseed producers are unable to adjust

quaìckly to the changing env'ironment. When an equìlibrium condjtìon

was disturbed, for example, onìy about 38 per cent of the desired amount

of adiustment towards a new equil'ibrium could be made in the short-run

(one year); and rough'ly 6 years were needed to complete the full
adjustment.

8. The United States has been experienc.ing a hìgh rate of

increase in the production of soybeans and a relatively slow growth in

the consumptìon of vegetable-oil products. Thus it has a considerable

volume of oìlseeds avaiable for exporto and is expected to cont'inue

to domjnate 'international oilseed markets. Because soybeans and rapeseed

are fairly ciose substìtutes, and Japan and the E.E.c. are the major

destìnations both for u.s. soybeans and canadian rapeseed, it was

concluded that the avaìlability of U.S. soybeans will continue to be the

major infuence on opportunities for Canadian rapeseed in world markets
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in the near future.

9. Japan has been the largest sing'le market for Canadian rapeseed.

In view of their increasing consumption of vegetable-oi'l products, of

their increas'ing demand for oilseed meal , and of the'ir dec'ìin.ing

product'ion of oilseeds, it can be expected that Japan wi'll continue to

be a major oìlseed importer and thus a prime market for Canadian rapeseed.
.l0. 

l,Jh'ile the European Economic Community has been the second

ìargest market for Canadian rapeseed, there have been sìgnìfìcant annual

variations in ìmports from Canada for what might be called po'lìticaì

reasons: Eighteen African countrjes have associate membership in the

E.E.c. and rece'ive tariff preferences for their exports to the E.E.c.

as well as other economic and techn'ical assistance. Thus economic

factors alone cannot ful'ly explain fluctuatìons in exports of rapeseed

from canada to that region. Accordingly, greater penetrat'ion of that

market is likely to be more a function of government pol'icìes than of the

market pìace. This is re'inforced by the fact that as a generaì rule there

are no tariffs on raw oilseeds, but there are on derived products in most

of oilseed improtìng countries as a means of protecting their secondary

'industries. These and other factors have had a significant influence

on the volume of trade. However, to a large extent, influctuation in

the quantity of rapeseed exported from Canada can be explajned in terms

of the following factors: Prìces of U.S. soybeans and CanadÍan rapeseed,

the level of personal expendìtures in rapeseed importing countries and

changes in the rapeseed market structure in Canada.

The elastìcities of export demand for rapeseed, wìth respect to

the price of rapeseed and the price of u.S. soybeans were -0.12 and 0.76

respectjvely over the 1960-75 period; and -0.82 and 0.69 over the l g73-7s
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period. This imp'lied that during the sixties, rapeseed importers were

more sensitive to changes in soybean prìces than to changes'in the price

of rapeseed itself . However, the reverse s'ituation has been true .in

recent years. In other words, the influence of rapeseed prices on the

volume of trade has become relative'ly more signifìcant in recent years.

ll. The elastìcity of export demand for rapeseed which can be

characteri zed as rel at'i ve'ly i nel asti c was refl ected i n the rel ated

income elasticity whìch increased from 0.69 over the 1960-75 per.iod to

0.88 over the 1973-75 perìod. This meant that although the growth

rate of rapeseed imports in those countrjes under invest'igation would

be slower than that in their income levels, rapeseed could be viewed

as a "necessary" commodity in the oilseed importing countrìes since

the income elastìcity was less than unity.

12. Rapeseed oi'l and meal are jointly produced during the

crush'ing of rapeseed. The expansion of rapeseed crushing thus depends

on'increases in the consumption of both oil and meal. Over the past

two decadês, while the Canadian livestock and poultry industry has

expanded by more than a third, in terms of the numbers of livestock

and poultry on farms, the production of feed grains and hay has

remajned relatìve'ly stable. Thus the consumption of oìlseed meal has

been increasing. Rapeseed meal, in terms of nutritive qua'lity, has

been gajning acceptance and its use'in all livestock and pou'ltry rations

has been increas'ing 'in recent years.

13. The demand for rapeseed oìì is affected, not only by the

volume of rapeseed oil used in the product'ion of vegetab'le-oil products,

but also by the consumption of margarine, shortenìng and sa'lad oils.
llhile domestic per capita consumption of fats and oils, as a whole, has
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not increased to any extent, there has been a notable change in the

substitution of vegetable-oils for animal fats over the past two decades.

'14. The short-run elasticities of demand for vegetable-oil

products with respect to the average price of vegetable-oil products and

the price of butter were -0.28 and 0.17 respectiveìy over the l960-75

period and -0.30 and 0.'16 respectively over the jg73-7s period. l,thile

demand responsiveness appeared quite moderate jn both cases, ìt was

concluded that in the process of substitution between fats and oils,
prices of vegetable-oiì products had relatively more important influence

than the price of butter; and that consumers had become relativeìy more

sensitive to changes in the prìces of vegetable-oi'l products in recent

years than to changes in the prices of their substjtutes.

15. The short-run el asti ci t'ies of demand for vegetabl e-o'il

products, wìth respect to personal expenditures, were 0.32 and 0.42 for

the period 1960-75 and 1973-75 respectìvely, suggest.ing that vegetable-

oil products can be classified as "necessary" commodjt.ies.

Habit appeared to p]ay a strong ro]e in the consumptìon of

vegetable-oil products as decisions about current consumption were

posìtively affected by prevìous consumption patterns. At the same t'ime

there has been a tendency to substitute vegetable-oils for animal fats

and marine oils in the manufacture of the vegetable-oil products.

This trend has developed partiy because of the belief that vegetable-oils

are better for health reasons and also because vegetable-oils have had

a competitive prìce advantage over animal fats and oils.
Among vegetab'le oils themselves, ìn spite of the varyìng rates

of use of rapeseed oil 'in the production of different oìl products,

there has been a strong trend towards subst'itutìng rapeseed oì1 for
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soybean and other crude vegetable oils. Th'is substitution was aided

by a pronounced improvement in the qualìty of rapeseed oil, by increased

acceptance of rapeseed ojl jn the manufacturing of o.i1 products, by the

continued expansion of the suppiy of rapeseed oil, and the competjtjve

price advantage of rapeseed oil over the imported crude vegetable oils.
16. The o'ilseed crushing industry'is one of the fastest growing

industries in canada. t'lhjle soybeans cont.inue to occupy a dom.inant

positìon as the oiì-yìeld of rapeseed is more than double that of soybeans,

rapeseed o'i 1 product'ion has exceeded soybean oì I product'ion duri ng the most

recent years. The expansion of rapeseed crushjngs as noted earljer; has

been mainly attìrubtable to the expanded domestic utilìzation of rapeseed

ol'l by the food process'ing ìndustry. The latter has, in turn, resulted

from the increasìng ratio of rapeseed ojl used in the production of
vegetab'le-oil products, as well as the jncreasìng substitution by

consumers of vegetable-oil products for those made of animal fats. To a

lesser extent, the expansìon of crush'ings has been due to the gaìnìng

of an jncreasing share of the internatjonal edible oìl market.

17. As the Chow-test indicated that the structural coefficients

est'imated from .l960-74 
and the 1960-75 were in a statistical sense, equa'l ,

jt was concluded that the economic relatìonshìps specìfìed in the

behav'ioural equat'ions were stable over the two sample perìods.

18. Usìng the estìmated structural coeffìcients, 'it was poss'ib1e

to solve the comesponding reduced-form coeffìcients. In the aggregate

model, there were eight reduced-form equations and; each equation, an

endogenous varìable was expressed as a function of the specified l9

exogenous variables. In l'ight of the evaluation of the reduced-form

equations, performance of the model was judged satisfactory, provided
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that it was understood that estìmation errors could be magnìfied in

ci rcumstances where there was "'i rregul ar" behaviour. The predì cti ve

capabìììty of the model was also consjdered to be quìte reliable,

provìded that accurate forecasts of the exogenous variables were

avai I abl e.

19. The combinatìon of d'ifferent growth rates for the dìfferent

exogenous varìables produced alternative scenarios for the perìod up

to I 980.

The basic projections were made on the assumptìons that the

economjc and poì'ìticaì envjronment both in Canada and abroad would be

fairly stable; ìmplying that'increases ìn exogenous varjables wou'ld be

commensurate w'ith growth rates experienced durìng the ana'lystica'l

perìod. The results'indicated that, in .l980, 
rapeseed acreage in

Canada will be approximate'ly 4.5 mjllion acres, and suppìy about 2.3

million tonnes. Exports and crushings wìll amount roughly to 940

and 410 thousand tonnes, respectìvely; and approx'imate'ly, 170

thousand tonnes of rapeseed oil will be produced and a half millìon

tonnes of vegetable-oil will be consumed. The prices of rapeseed and

vegetabìe-oi'l products wì.l1 be around 340 dollars and 2,200 dollars

per tonne, respectìvely.

20. The acreage devoted to a crop has common'ly been used by

the argjbusjness sector as the most ìmportant indicator for gaugìng

the future prospects of that crop. If the projected 4.5 mill'ion acres

is realjzed, it would mean that acreage would gradually ìncrease from

the depressed 
.l976 level of about 2 nillion acres, but not quite

break the record 5.3 mill'ion acres grown ìn .l971. Overall, theno
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there appears to be a bright future for the Canad'ian rapeseed industry,

particularily, ìn view of the apparent realignment of crop prìoritìes

by Praìrje farmers, ind'icatìng a shìft from wheat to more marketable

oilseed production, at least in the near future.

C. Limitations of the Study

As stated on several occassions, the main purpose of this

study has been to formulate an econometric model in order to exp'la'in

the workìngs of the rapeseed industry as well as to prov'ide a

foundation for pred'ict'ing future potentìa1 changes within the industry.

This was motìvated by a hope that the results would, at least the first
approxìmation, be helpfu'l to decision-makers for formulating sound

po1ìcìes; or, at the very ìeast provide an educational experìence. In

any case, a word of caution is due, gìven that this study was undertaken

certa'in I'im'i tations .

Real i sm and S'impl i ci ty

26L

Any anaiyst has to face a cho'ice between realism and simp'l'icity.

In thjs study the final rev'ision of the aggregate model showjng the supply

and demand for Canada's rapeseed was expressed by a set of eìght

structural relationships, compris'ing 8 equatìons, 8 endogenous variables

and l9 predetermined variables. The model specifìcation was based on

knowledge of the operation of the industry, and of the available data

and stat'istical techniques. An alternative approach or alternative model

specìfication could be made if the above-mentìoned conditjons were

different.

As revìewed earl'ier in Chapter 3, the logical arguments for

appìy'ing the recursive approach were very strong. The oridìnary least



squares technique could be app'l'ied to obtain the best l'inear unbiased

est'imates of the structural parameters because each step consisted of

only one endogenous variable. In the pre'lìmìnary ana'lys'is, thìs

approach was used. Later, 'it was real jzed that many d'istinct market

outlets compete for the available supply of rapeseed at a gìven poìnt

in t'ime. Any changes in the factors affecting the dernand in one segment

of the ìndustry would reverberate throughout the entire ìndustry. The

nature of the mutual influence and interdependence of the segments shou'ìd

not be i gnored. The real i ty of the si mul taneous determ'inatìon of annual

prìces and quantitìes led to the use of a non-recursive or inter-

dependent system approach. Thìs was judged to be especially approprìate

ìn the absence of weekìy, or even monthìy data, to aìd ìn the'identifjcat'ion

of the real casual relatìonsh'ips. Some day, when the monthly data become

ava'il abl e the favoured recurs'ive approach coul d be used.

Because some data were not available for the whole analytìcal

perìod and the ìmport of "foreign" variables partìcularily the prices

of U.S. soybean oils had to be om'itted jn the aggregate model, an over-

s'impl'ificatìon was unavoidable ìn th'is study. }'lhile prìces of U.S. soybean

oils dominate international oilseed and oil markets and ìnfluence the

prìce levels of Canad'ian rapeseed, rapeseed oìl and related products;

both paim oil and coconut-oil have been growìng rapìd'ly as a result of

prì ce advantage. Thus , weì ghted average prì ce of U. S. soybean oi I , paì m

oil and coconut oil was adopted as the more appropriate exp'lanatory

variable in the productìon funct'ions for margarìne, shortenìng and salad

oils in the disaggregate model. Later, due to data limitatìons as noted

above, the domestic utilìzation of rapeseed o'i1 block, comprised of the

margarine, shortening and salad oìl functions, was not included in the

aggregate model.
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consequently, but unfortunately the pr.ice of u.S. soybean oil courd not

be used as an exogenous variable ìn the aggregate model. It is fa.ir
to say that if the latter variable was'included, it would have meide

the model more sol'id in predictabil'ity. In the current study, this
serious weakness was compensated for by the inclusion of the price of
U.S. soybeans. The latter became one of the expìanatory variables of
the rapeseed exports demand function.

Limìtation in the Ava.ilabilìt.v of Data

The history of canada's rapeseed industry is short. Rapeseed

oil was not extracted for edible purposes unt'il .l9b6, 
rapeseed exports

to Japan onìy started in 1960. since Japan has been by far the rargest

single market for rapeseed, it would be only natural to incrude this
aspect of demand in any system approach, thereby making it reasonable to

seject 1960 as the begìnnìng of the analyst'icaì period. This would mean

that there were, at most, l5 annual observations availabje when the

empìrical study was undertaken.

Furthermore, comp'lete information on the prices of rapeseed o.i'l

and meal were only available for the period .1968 to 1974. prior to and

after this period they were not available. This has been the most serious

obstacle to the integration of the segments relat'ing to the crushings of
rapeseed, the utìlization of crude rapeseed-oil, and the consumption of
vegetab'le-oil products. Thjs has also limited the possibility of f.inkìng

the rapeseed 'industry and the r i vestock and poul try i ndustries . It .is

wel I known that rapeseed meal has been gradua'l ly accepted as a

supp'lementary feed grain.

In facing this d'ifficulty of data availability, the use of
quarterìy or even monthly data might be recommended. However no logìcaì
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basis has been found for breakìng annual suppìy data into four quarters,

because rapeseed is harvested once a year. In the pre'lim'inary studies,

it was found that the seasona'l varìations in prices of rapeseed oil
were dramatical]y d'ifferent from year to year. The normal economic

relationships between quarterìy (or month'ly) prices of rapeseed oi1,

and the quanti ti es of rapeseed o'i ì ut'i I i zed, had been s i gn.i fi cantiy

affected by irregu'lar price fluctuations.

The first attempt at us'ing quarterìy data for demand analysìs

was not successful. However, interested researchers mìght 'like to take

the moving-average approach to reduce or el'iminate the irregular

fluctuat'ions, both in prìces and quantìties. In that case, result

would improve.
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Lì¡ìtation'in Stat'istica'l Estimat.ion

In solving the simultaneous-equation systems, using the sìngle_

equation approach, there are method of direct least squares and indjrect

least squares. Using the direct least squares, the estimated structural

coefficients would be biased and inconsistent, because the disturbance

term and some endogenous variables used as explanatory variables in the

estimating equation would be correlated.

Alternatively, the indirect least squares approach is to apply

the least squares technìque to the reduced-form equatìons and then to

derive the structural parameters from the est'imated reduced-form

coeffìcients. Since, in a reduced-form equation, one endogenous varìable

expresses all exogenous variables in the model, the reduced-form

parameters are unbiased and consistent. However, in many cases, the

structural parameters dervied from unbiased reduced form parameters will
be consistent, but will not be unbjased.



In onder to improve the poor qua'lity of estimation by the djrect

least squares method, two-stage 'least squares and the instrumental

variab]e regression (a modification of z sLS) are conmonly used. In
many cases' two-stage least squares estìmations are ìdentical to indirect

least squares estimatìons. in other words, the estimation of the

structuraì parameters are biased butconsistent. However, on the question

of bias, there has been faìr1y general agreement among the emp.irìcal

studies. Many Monte Carlo stud'ies have been revíewed to compare b.ias,

variance and mean square error between the ordinary least squares approach

and other methods. unfortunate'ly, there 'is as yet no wideìy accepted

method or technique for drawìng operational conclusjons from the many

approaches .

The main reason preventing thìs study from applyìng the indirect
least squares method was the serious problem of the degrees .of freedom.

According to the aggregate mode'l spec'ified earl ier in th'is study, there

were I endogenous variables and l9 pre-determìned variables. Also, as

noted, there were only l5 observations available. Sìnce, the number

of observations was less than the number of pre-determined variabjes,

it was very dìfficult, if not impossìble, to estimate the reduced-form

parameters.

Up to th'is poìnt, there should be no confusìon about the

deriviat'ion of the l9 reduced-form coeffìcients. It'ìs true that there

are only l5 observations available. These are enough to estìmate a

single structural equation, although the degrees of freedom are not as

numerous as desjrable. However once the structural parameters are

estimated, the probìem of degrees of freedom no longer existes. In

other words, there is no problem'in deriving a'large number of reduced-
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form coefficients from structural coeffic'ients, although the degree of

freedom available for est'imating the latter would be relatively small.

In short, given the data and model specification, there seems

to be no a'lternatìve but to use the direct least squares approach,

al though i t i s real i zed that the exìsti ng stati sti cal techn'ique does

not produce the best unbiased l'inear est'imates; unless monthly or

quarterly data can be generated, or the model specifìcation altered.

As a supplement to thìs stat'istical limitat'ion, a careful evaluation of

performance of the derjved reduced-form equations would be necessary.

D. Recommendations for Further Studìes

Al ternati ve Forecasti nq Technique
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The forecasts made in this study were conditional, ìn the sense

that they were made under g'iven model spec'ificatìons, gìven estìmatìon

methods, gìven projected values of the exogenous variables, and, under

the assumption that the econom'ic relationsh'ips that exìsted'in the past

would continue'in the future. In any of the assumed conditions prove

invalid, then ìt would obviously result in forecasting errors.

Due to growing demand for accurate forecasts for plannìng

purposes both by government and the business sector, forecastìng tech-

niques have been undergoing extensive development. Recently, an advanced

forecasting system, name'ly the LAECON system, I nu, developed, combìn'ing

econometrics, Box-Jenkins methodology and aerospace theory.

Econometric techniques are widely used. However, as discussed

above certaìn weaknesses stjll remain, especìa1'ly the treatment of

residual errors and the problem caused by the exìstence of correlation

between the residuals and the expianatory variables. The Box-Jenkins

ffi.iatesEconometric(LAEC0N)systemwasdeve]opedwìth
fìnancial support from the General Electric Company. See R. Lochrìe,
The LAECON S.vitem(Milwaukee, }lis., Lochrie.& Assoc., Inc., 1976).



technique is a newJy deveìoped method for time-series analysis, using

advanced mathematica'l theory to analyze the nature of regression

residuals assocjated with time series data.2 For economic forecastìng

and planning purposes, both econometric theory and mathematics theory

should be well coordinated; because a thorough understandìng of
economic theory is essential for successful application in any related

subject area' and a command of mathematics is necessary for any

empirica'l study. The aero-space estimation theory is applied as a link
between the former to construct a pract.ica'l forecasting model .

For the purposes of ref i ni ng forecasti ng resul ts , th.is new'ly

developed technìque could be app'lied. However, 'it should be noted that
the LAECON system ìs st'ill at the developmenta'l stage and more of an

educational experiment at this t.ime.

input-Output Analysis

As presented in the study, many segments constitute the rapeseed

industry. However, from the standpoint of canadian agriculture as a

whole, the entire rapeseed industry is but a segment or a sector of the

whole agricultural industry. Furthermore, the latter is only a sector of
the whole canadjan economy. Therefore, it should be obvious that the

rapeseed 'industry is interdependent with other industries.

In particular, the rapeseed industry is closely related to the

livestock, poultry, daìry,0ilseed crush.ing and food manufacturìng

industrìes. unfortunately, maìn]y due to data 'limi tations, the

livestock and pou'ltry industries courd not be brouch into this study.

In other words, it was implicitly assumed in this study, that

determination of the equi'librium prices and quantities of rapeseed was

not affected by the demand for rapeseed meal by the livestock and poultry
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industries. Had it been possible for the latter included, a better

understandìng of the operation of the rapeseed industry could have

been achieved- This shortcoming cou'ld be overcome either by introducing

into the model behavioural equations indjcating the economic relation-
ships between livestock and oilseed industries or by constructing an

input-output model.

Since the pioneering work of Leontief in the .l930,s, 
input-

output analysis has grown into one of the most wide'ly accepted methods

of economic plannìng and decisìon-making.3 since 1961, statistics
canada has annual'ly constructed Input-Output tables showing the

structure of the canadian economy with a'lag of our years from the

reference period.4 The technique of input-output is prìmari'ly concerned

with the ana'lysjs of interdependence among industries or sectors of an

economy.

From the model designed for th.is study, the demand for rapeseed

both in foreign and domestic markets, as weìl as the demand for vegetable-

o'il products can be estimated or predicted. Any change in the demand for
rapeseed and its related products would influence the quantity of
production, and thus change the requirement for primary resources.

Furthermore, 'it would directly or ind'irectly affect the economic behav.iour

of other sectors and generate a series of repercussìons throughout the

entire economy. Thus, findings of thìs study cou'ld aid understandìng of
the operation of the industry and help to guide more knowledgeab'le polìcy

formul ati on .

-

"C.S. Yan, Introductjql-!o input-0utput Economics (New York: Holt, Rinehartandt,.linstoffi
4Input-Outty!-Diu., Statìstìcs Canada, "The Input-Output Structure of the Canadian

Economy, l96l -66 " , _re_pri nted from the canadi an gl¡l]rtjsgl¡qView, cat. No . I l -003,(Ottawa, 0ntario: Infôrmation Canada,
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The Disaggregate Supply_Demand Rapeseed Model

Specification of the Model

This appendix outlines the specification of the dísaggregate
model, in terms of the definitíon of each variable, the nrethods of
estimation applied, and the results for the structural coefficients.
unfortunately, due to insufficient observations for sorne relevant variabJes,
the corresponding reduced-form coefficients cou.ld not be derived.

The disaggregate model was formulated as a fifteen-equation
system. Ten of the fifteen relationships were behavioral equations, with
each equation indicating the basic economic relationships operating on that
segrent of the industry. The remaining five equations were technical and

identification equations which reflected constraints on the jevel of supply
and demand' They also served to hold the simultaneous system together.

I'lany variables were used in the preì iminary analysis. Judged

against the empirical results, the following model, a detailed specification
of which is given below' was considered the best among the aiternatives.
In the following model specifícation, a semi-colon symboì distinguishes the
two types of variables, with the endogenous variables shown before and the
exogenous variables after the semi_colon.

Behavioral equations

APPENDIX A

Rapeseed acreage function for Canada:

Exports of rapeseed to Japan:

A.Z (Xn,l* pRt i Jyt, JTR.)
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A.l (RAC. ; LIFT* l,tSTKt, pRt-1, MCt_l)
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Exports of rapeseed to the E.E.C.:

4.3 (XREt, PRt ; Eyt, EMt)

Exports of rapeseed to the "other nations":

Use of rapeseed oil in the production of margarine:

4.4 (XROt, PRt ; ERt, DUMIt)

Use of rapeseed oiì in the production of shortening:

4.6 (ROS* PRO. ; p0S' Tt)

Use of rapeseed oiì in the production of saìad oíls:

4.5 (R0M* pROt ¡ p0Mt, Tt)

Domestic consumption function for margarine:

Domestic consumption function for shortening:

A.7 (ROAt, PROt ; P0At, Tt)

A.B (Qmt ; POPt, PMt, PBUt, yt, QMAt_l )

Domestic consumption function for salad oils:

4.9 (QSHI ; POPt, PSHt, PLAt, Yt, DUMt)

Technica] and identification equations

Supp'ly of rapeseed:

A.l1 QS, . YQS . RAC.+ RSTKr_l

Market-clearing of rapeseed:

4.12 qSt = XRJ, + XREt + XROt + QRCr + RSTKr

PrÍce linkage through n¡arket margin:

4.13 PRr = pR0t - Þf4r

Production of rapeseed oiì:

A.l4 QRO, = YRO, x QRC, . 0.40 QRC,

A.l0 (QSAI ; PoPil PSAt, PFVt, Yt, DUMt)



Market-c'learíng of rapeseed oí1:

The definition of each variable

A.l5 QRot = RoMr. Qttßt * Rost . QSH, + RoAt . QSAt + XRor

Jointly-determined (endoqenous ) variables :

RAC: Rapeseed acreage in Canada

XRJ: Exports of rapeseed to Japan

286

xRE: Exports of rapeseed to the European Economic comrnunity

XRO: Exports of rapeseed to the ,'other nations"

ROH: The proportion of rapeseed oi'l used relative to the
amount of shortening produced

ROS: The proportíon of rapeseed oil used relative to the
amount of shortening produced

R0A: The proportion of rapeseed oi'l used relative to the
amount of salad oi'l produced

QltlA: Consumption of mangarine in Canada

QSH: Consumption of shortening in Canada

QSA: Consumption of salad oils in Canada

PR0: The price of rapeseed oil

PR: The price of rapeseed

QRC: The amount of rapeseed crushed

QRO: The amount of rapeseed oii produced or consurned

QS: The amount of rapeseed supplied or demanded

Predetermined (exoqenous) variab'les :

LIFT: A durmy variable indicating the impact of the program -
Lower Inventory For Torprrow - on rapeseed acreage

l,lSTK: The years when national wheat stocks exceed 650 millÍon
bushels, which is considered unacceptab'le

JY: Private consumption expenditures in Japan, expressed
in Canadian dollars

EY: Private consumption expenditures in the E.E.C., expressed
in Canadian do'l'lars



JTR:

EM:

YRO:

YRS:

XRO:

OPM:

The Japanses tari ff on rapeseed

The amount of peanuts imported into the E.E.C.

The oil extraction rate of rapeseed

Rapeseed yield per acre
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Exports of rapeseed oi I from Canada

The average prlce of soybean, coconut, and palm
oils weighted by the amount of each oil useä in
the production of margarine

The average price of soybean, coconut, and pa'lm
oils weighted by the amount of each oíl useà in
the production of shortening

The average price of soybean, coconut, and palm
oils weighted by the amount of each oil useä in
the productÍon of salad oil
A-time trend rgpresenting the changing substitutabi'lityof rapeseed oil for competitive ingreãlents in theproduction of margarine, shortening and salad oils
The market margin between the price of rapeseed-oi'l and the price of rapeseed

Total popuìation in Canada

The retaiì price index for margarine

The retail price index for butter

The retail price index for shortening

The retail price index for lard

The retaÍì price index for salad oil
The retail price index for fresh vegetables

Average per-capita disposable income in Canada

A-dunrny variable representing the broader coverageof consumption data after .l966 
designed by statistics

Canada

A. dunrny variable reflecting the impact of structuraJ
change in Canada,s rapeseed market'on the volume of
trade

OPS:

OPA:

T:

MM:

POP:

Pl'lA:

PBU:

PSH:

PLA:

PSA:

PFV:

Y:

DUM:

DUMI:



Equation A.ll states that the supp'ty of rapeseed is the sum of
inventory carry-over from the preceding year and production in the year

under review. The latter is the product of yield and acreage. In turn,
acreage is specified by Equation A.'1. Equation A.l2 defines the demand

for rapeseed and ensures that the total demand in all market outlets for
rapeseed is equal to the suppìy of rapeseed. specifica]ly, the quantity

of rapeseed supp'lied or demanded (defined by Equation A.il) is equal to
exports (defined by Equations A.z, A.3, and A.4), crushings (defined by

A.14), and rapeseed inventory at the end of the period. Equation A..14

states that oiì production depends on the volume of rapeseed crushings

and the oil extraction rate. Equation A.l5 is the market-clearing

identity which ensures that the supply of rapeseed oil is absorbed by

exporters of rapeseed oil and food manufacturers.

Detaiìed specÍfication of the domestic utilization of
rapeseed oi'l is contained in Equations A.6 to A.10. Final]y, Equation

A.'13 depicts the link which ioins the equilibrium price of rapeseed and

that of rapeseed oil. From the above, it can be seen that the model

erùraces a'll the basic economic reJationships at work in rapeseed markets.

The model also shows characteristics of the interdependence of the various

segments within the industry as we'll as the simultaneous interaction and

determination of príces and quantities.

l.lethods of Estímation
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Given the economic characteristics associated with each segment

of the industry, the overall rapeseed industry can be categorized into four
distinct, but connected "b'locks". According to the number of equations and

exogenous variables specified in each block, the most appropriate method

of estimation was applied, and these are surnnarized below in Tabte A.l.



The advantages

in Chapter 3.

and disadvantages of each method were discussed in detail

The Rapeseed Supply B'lock

The Rapeseed Exports Block

The Domestic Utilization of
Rapeseed 0i1 Block

The Consumption of Vegetable-
0i I Products Bl ock
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I'lethods of Estimation Used for Each Block

Tab'l e A. I

The supply bìock consisted of on'ly one equation, and all the

expìanatory variables, being either ìagged endogenous or cument and lagged

exogenous variables, were predetermined. Therefore, only the ordinary

least squares (OLS) technique was appìied to estimate the structural

coefficients. The exports block possessed three equations, and one

endogenous was used as an explanatory variable in each equation. In order

to obtain the most efficient structural coefficients, the two-stage least

squares (2SLS) and three-stage least squares (3SLS) techniques were app'lied.

The domesti c uti'l ization of rapeseed-oi'l bl ock consísted of mul ti p1e

equations, but no ræaningfu'l equation, in a statistical sense, h,as

estimated in the first stage because of limited data. The consumption b'lock

had multiple equations but no endogenous variable as an expìanatory

variable. Therefore, the technique of seemingly uncorre'lated regression

OLS

Appì ied

Appl i ed

Appl i ed

Appl ied

25LS

Appl ied

SUR 35LS

Appl i ed

App'l i ed

App'l 'ied



(SUR), instead of 3SLS, was app'lied for those two blocks.
Resul ts

ïhe above methods were appìied to estimate structurar
coefficients for each block. The results are presented below. In general,
the signs for each variable, obtained by the different methods, were
consistent' ôlthough the magnitude of some of the coefficients was different.
The coefficients obtained from the suR and 3SLS were asymptoticaììy more
efficient, ôDd had smailer standard errors of estimations than those
obtained from the ols and 2sLS methods. Interpretation of the results
has already been discussed in chapter 5 and thus not repeated here.

?9A

Canada ,

(5.11)

(ots¡

The Rapeseed Supply Block: Rapeseed acreage function for
1960-74.

RAC=-252 .65+2,420 LIFT _ 0.20llpt^J(t_l )+

(295.il) (s8o¡"* (o.ll35)++

R2= 0.931 F-rati o= 47.90**

1960-7 4.

(5.2.1)

(OLS )

The Rapeseed txports Block: Exports

XRJ=l 7l ,000

(281,700)

R2<. gso

(s.2.2)

( zsls )

- l,857pR+g54pus+3,454Jy _ 7,ggzJTR

(+ss¡*" (1123) (oeg)** (9,387)

F-ratio=52.44** D.þ¡.=2.635 (NSC)

XRJ=I 73,300 -

( 356 ,900 )

0. I 960PR(t-ì )+

(5.2.3)

( 3sLs )

(o.ozss)*

D.l.l.=

XRJ=I 90,500 -

(219,900)

l,gzstsTpR+BglpUS+3,4gZJy - B,070JTR

(tst¡" (1445) (glg)"* (11,890)

D.W.=2.033 (NSC)

l,9lSESTPR+g45pUS+3,443Jy _ g,6B3JTR

(714)" ( 1,144) (+st¡"" (6,985)

0. 608RAC ( t- I )

(o.o7sa¡""

of rapeseed to Japan,

3.070(NSc)



Exports of rapeseed to the E.E.C.,1960_74.

(5.3. I ) xRE=496,400 - 2,401pR+443pus +3,277Ey _ 0.37778t4

(oLs¡ (136,500)** (8ll )* (984) (2,508) (0.1271)*

R2+.zgs F-ratio=i3.g0** D.l^J.=2.445 (NSC)

(5.3.2) XRE=456,400 -

( zSLS ) ( 225 ,?Oo)+

29.¡

(5.3.3) XRE=570,600 -

(3sLs ) ( 't 52 ,Bo9 ¡**

2,911ESTpR+495pus+4,433Ey - 0.3303EM

(2,121)* ( 1,250) (s,259) (0.2353)++

D. W. =] .981 ( ISC )

2,354ESTpR+258pus+3,1278y _ 0.4402EM

(1 ,51+ )+(l l g ) (3 ,427 ) (0. 1468)*

Exports of rapeseed to the "other nations,', 1960_74.

(5.4. 1 ) XR0=l,542 - 246pR+4,6Z7PUS+97,4200t40

(ors¡ (33,1 50) (271) (4 ,376) (2s ,110)**

R2=0. 699

(5.4 .2) XR0=6 ,761 -

( ZSLS) ( 35,0e0 )

D.t.l.=2.691 (tlSC¡

(5.4.3) XR0=9,213 - I02ESTPR+247PUS+102,700DM70

(3sLS) (33,040) (¡+s) (4so¡ (24,ses¡**

F-rati o=l I .84**

I OSESTPR+280PUS+g9 , OTODMTO

(sso¡ (421) (30,230)**

: Use of
rapeseed oil in the production of margarine, ì967_74.

(5.5.1 ) R0M=l 0.982 - 1.877pR0+1.608p0M+2.6967

(or-s¡ (z.ozs)* (0.72s)* (o .72Ð+ (0. sze)""

D.W.=2.999 (NSC)

a?q.en F- rati o=l 7 .65** D.W.=2.525 (NSC)



( 5. 5. 2 ) Ror'Þl I .200 -

(suR) (2.616)

Use of rapeseed oil in

(5.6.1) R0S=13.150 -

(ois¡ (z.tgt)**

I . 701 PR0+l .422P0t"1+2 .7361

(0.706)* (o .704)+ (o.szz¡"*

R2=0. 7l 3

(5.6.2) R0S=12.980 -

(suR) (2.1t9)**

292

the product'ion of shortening, 1967-74.

0 .7 22PR0+0 . 293POS+] . 7637

(0.543) (0.48e) (o.qos)*

use of rapeseed oil in the product'ion of salad oil, l967-74.

(5.7.1) R0A=26.747 - 0.565PR0 - 0.315p0A+4.3247

(ots¡ (1.445)**(0.441) (0.437) (o.zeg)"*

F-rati o-6 .79**

0. 799PR0+0. 366P0S+1 .77 9I

(0. sze) (0 .473) (0.+OZ¡*

(5 .7 .2) R0A=26 . 550 - 0. 7l I PRO - 0. I 64p04+ 4 .Z\ZT

(sun¡ (1.+sz)** (0.428) (0.422) (o.zBB¡**

R?=O .97 4

D.l^J.=2.569 (NSC)

The Consumption of Vegetable-0ìl Products Block: Per capìta

consumption of margarine in Canada, 1960-74.

(5.8. I ) QF'|A=-6.095 - 0.00297pr'/rA+O.0449p8U+0.00102y+0.905sQMA(t-l )

F-ratjo=90.15?k*

(ots¡

(5. 8.2 )

(SUR)

(4.071)*(O .01254) (0.0096)"* (0.00034)* (0.2039)**

R2=0 .7 45

D.hJ.=2.509 (NSC)

QMA=- 5. 476 - 0. 00698PMA+0. 0459pBU+0. 00097y+0. 8856Q¡4A(t-l )

(3.s47)Ïo.0lzlB) (0.00e4)"" (0.00033)*(0. 19777**

F-rat'io=l 1 .24** D.l,l.=l .816 (ISC)



Per capite consumption of shortening in canãda , jgsg-73.

( 5 .9. I ) QSH=8. 045 - 0. I 501 pSH+0. 0402pLA+0. 00661 y

(ols¡ (10.020) (0.I j0l ) (0.0408) (0.00104)**

nZ=O.ggZ F-ratio=4l.7B** D.l.l.=0.959 (ISC)

(5.9.2) QSH=9.335 - 0.l282pSH+0.0120p1A+0.00641y

(suR) (B.s7l ) (0.0924)r-r- (0.0333) (0.000e4¡**

Per capita consumption of salad oil in canada, 'l gsg-73.

(S.lO.l ) QSA=3 .S0Z - 0.0589pSA+O.04ZZ1FV+0.00152y

(ols¡ (8.Ose) (0.0451 ) (0.028e)*(0.00156)

293

R2=0.91?

(5.10.2) QSA=4.032

(sua¡ (6.682)

- 0. 0l 64PSA+0. 0356PFV+O. 00291 Y

(0.0365) (0.0235)++ (o.ool¡o)+

F-ratio=49.60** D.t^J.=0.910 (ISC)



Alternative Results of Aggregate Suppìy-Demand Rapeseed Model
Obtained from Different Methods and Sample perjods

This appendix comprises three alternative sets of self-expianatory

tables. Each set consists of structurai coefficients, reduced-form coefficients,

and computed values of the endogenous variables.

Appendix B
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