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In this paper we address two issues: the competitiveness of United
States and Canadian wheat exports to Japan and the impact of potential

trade liberalization on U.S, and Canadian wheat exports to Japan.

The first issue is one of market structure. We specify an imper-

fectly comﬁetitive model of trade in wheat, which explicitly incor-
porates the behavior of the Canadian Wheatiﬂoard and U.S. exporters.

The model is flexible in thét it includes conjectural variations
parameters, which can reflect either Coufnot or Bertrand competition.
The model is calibrated to market data for the period 1976/77-1984/85.
For all years, the implied conjectural parameters are significantly dif-
ferent from Cournot. They are significantly different from Bertrand in
only about half of the cases. These combined results suggest that the
market is more competitive than Cournot.

We used this market model to simulate the effects of potential GATT
reductions_in Canadian and U.S. agricultural support, as well as |
éliminatjon of restrictive actions by the Japénese Food Agency. The JFA
limits imports by a combination of import licenses and high resale
prices. In our simulations, we capture this effect by an implicit
tariff given by the wedge between the cif import price and the pesale
price. We conducted five experiments: elimination of Japanese import
restrictions, elimination of Canadian producer subsidy equivalents,
elimination of U.S. producer subsidy equivalents, elimination of
producer subsidy equivalents in both exporting countries, and elimina-
Lion of all producer sipport and trade restrictions. For marketing
years 1976/77-1984/85, we calculated the trade f]owg and prices which
would have occurred if the implicit Japanese tariffs were zero. This

liberalization increasvs total U.S. and Canadian exports to Japan in all




years. For all years except 1976/77, ouf model predicts a larger in-
crease in Canadian than in U.S. exports. Because our estimates of
Japanese elasticities of demand for U.S. and Canadian wheat are low, the
quantity effects of liberalization are quite small. and price effects
are large. For all years, zero tariffs lead to substantially higher im—
port prices with virtually no increase in the price in Japan.

The effects of eliminating producer subsidies were calculated for
1982/83 -~ 1984/85. When only one country's PSE is eliminated, the ex-
ports of that country decline and its price rises. Because demand elas-
ticities are low, price effects are larger in absolute value than are
the quantity effects. When both PSE's are e]ihjnated. exports of botﬁ
countries decline slightly and import prices increase by 10 to 40 per-
cent. The Japanese resale prices increase roughly 8 to 20 percent.

" Finally, we examined the effects of eliminating all tariffs
PSE's. The total effect is little change in the quantity of U.S.
ports, and Canadian exports increase 2.5 or less. Import prices
crease 60-100 pevéent, and the Japanese prices increase roughly 7-20

percent.

The Theoretical Model

In this section we consider a model which endogenously determines

the trade flows of Canadian and U.S. wheat to Japan. This is a
simplification since Japan imports from Australia as well, but focusing
oon the U.S. and Canada makes the analysis of market structure issueé
substantially more tractable. However, as will be seen below, our em-

pirical work controls for the presence of Australia in the Japanese




market. The world we model, then, is one in which two countries export
wheat to a third country.

Each of the exporting countries consumes the good, but because of
restrictions ontside the model, they do not import it. This could. be
explained by quotas, buf for simplicity we abstract from them here.
Wheat is competitively produced, and producers sell to distributors or
marketing agents rather than directly to consumers. In practice this

occurs becausc of technological features of transportation and marketing

services, but, again, we abstract from these here. For simplicity we

also abstract from inventory decisions. The competitive producer supply
curve is upward sloping in both Canada and the U.S.

In an obvious notation, we call the two exporting countries C and
U. TIn country C a statutory marketing board is the sole marketing
agent. This board handles all domestic, as well as foreign, sales to
consumers. In country U, distributors are private firms. There are m
such firms, each assumed to maximize profits. To reflect the Ffact thét
one of the major goals of the Canadian Wheat Board is to maximize
producer returns,1 country C's marketing board is assumed to maximize
the joint returns of its competitive producers plus export revenue.

The marketing board and exporting firms are assumed to maximize
their objective functions, given their assumptions about each others be-
havior. Rather than specify the assumptions they make, we use conjec-
tural variation parameters which include as special cases Cournot

(quantity) and Bertrand (price) competition. This will allow us to

1 Just, et al. (1979), Markusen (1984), and Thursby (1988) have also
analyzed marketing hoard behavior based on this assumption,




calibrate the model to market data to solve for values of these conjec?
tures.
The board and exporting firms take as given the competitive supply

curves, any taxes or subsidies of their respective governments, and any

import tariffs levied by the government in the third market. Throughout

the paper the analysis will be partial equilibrium.

All wheat produced in country C is homogeneous, as is all wheaf in
country U. However, the whéat of the two countries need not be perféct
substitutes. We denote the import country, Japan, by J.

Let }:’Pi refer to the consumer price in country J of wheat from
country i. 1In the absence of a tariff, this equals the cif price of
country i's wheat, Pji. With an ad valorem tariff, Pri = (1 + t)Pji,
while a specific tariff gives Pri = Pji + t, where t denotes the tariff.
This will allow us to incorporate the fact that the Japanese Food Agency

resells wheat, usually for a premium in the domestic market.

Marketing Board's Problem

The marketing board maximizes the joint returns of competitive
producers in its country plus export revenue. The board's returns in-
clude the sum of revenues from all export markets, but for ease of ex-
position, we abstract from its exports to countries other than .J. Thus

we can express the board's objective function as

( pcc(Yc) + cs® ]YC R ( PJC(XC'XU) res® of 1x¢ - g

[s°(q) - ps‘ldq




where x' denotes the quantity of wheat exported by country i to J, YC is

the quantity of wheat sold dnmestically,.Pcc(Yc) is C's demand in in-

c

verse form, PJC(XC. Xu) is J's inverse demand for C's wheat, sC(YC + X

)

is the competitive producer supply price, csc is a consumer subsidy, esC
is an export subsidy, psC is a producer subsidy, cC is transport cost
for export sales,‘and F is fixed cost. We shall presume that operating
and domestic markgting costs are included in F.

In the absence of any other regulations, the board's domestic and

export sales to J would be determined by the following first order con-

ditions:

jc_cu,c,. u
ed v X7/X

c c c c
=8 +¢C - (ps + es)

ce . < . . . . i
where e, is the domestic inverse demand elasticity (price flexibility),
jc . ) . . .. . . jc . .
eC is the own inverse import demand elasticity in country j, eu is the

cross elasticity of inverse demand for imports from C with respect to

U cu . \ ' un

X7, and v is the board's conjecture about the response of X to a

change in the board's exports. Throughout the paper elasticities will

carry their natural sign. Under the assumption of Cournot competition,

. . cu .

the board considers U.S. exports as given, or v = (0. With Bertrand

competition, the board would take the U.S. export price as given.
Notice that if we were to endogenize Australian cxports to Japan,

the Japanese inverse demand would contain an additional argument and the

first order condition for the Canadian board's exports would include a




conjectural term ahout the way in which the Australian board competes.
In addition, we would have to consider the Australian board's decision
problem (where conjqctures abou: Canadian and U.S. behavior would be

relevant).

Regulation of Canadian Marketing Board

An alternative specification can be used to incorporate the fact

that the Canadian wheat board is regulated in its domestic pricing.
Just, et.al. (1979), Markusen (1984), Thursby (1988), Krishna and
Thursby (1988) have pointed out in several contexts that such regulation
will affect export decisions.

With a regulation that the board equate domestic demand and supply

prices, it's maximization problem would be constrained by
PEC(¥®) + cs® = s (¥%+x%) - psC. (2.4)

Given this constraint and the board's conjecture about the affect of its
sales on exports of firms in country U, the first order conditions for
the marketing board are (2.4) and

cc _ce

P e + PJC¢ 1+ ojc + evacuXC/Xu
c c u

6(sC+ c© - es® - ps®)

= [ (3P°%/3y) + 3s%/3(x%+ ¥%) 7 - 1.




Notice from (2.2) and (2.3) that without the domestic prioe regula-
tion, the board equates perceived marginal revenﬁé in each market with
the competitive supply price net of taxes and subsidies. The term
“perceived" is used because of the conjectural variation parameter.

From (2.4) and (2.5) it is apparent thal the regulation prevents the

board from equating these two.

Export Industry of Country U

Modelling country U's export industry poses more problems than does
the marketing board. 1In a conjectural variations framework, ecach firm
ﬁn U's industry will have a conjecture about the board's behavior, a
conjecture about other firms' behavior in the export market, and a con-
jecture about rival firms' bhehavior at home. A priori, there is no
reason for these conjectures to be the same. One way to avoid this»type

of problem is to assume no domestic sales by exporters, but that is

clearly unrealistic in the case of U.S. wheat, for example. Another way

to simplify the problem is to adopt a model similar to that of Thursby
(1988) in which there are two types of marketing firms, one which ex-
ports and one which sells only in the domestic market because of a cost
-disadvantage. In the limit the model allows the possibility of imper-
fect competition in the export sector, but these firms cannot exercise
oligopoly power in the domestic market if there is a competitive fringe
of firms who market thé good domestically.

This approach is consistent with evidence from the U.S. market.
Conklin (1982) reports lower concentration ratios for domestic grain
sales than for export sales. Céves and Pugel (1982) present similar

evidence based on a survey of members of the North American Export Grain




Association. Their evidence points to the largest firms handling a

majority of "direct" export sales, while many smaller firms purchase
grain from farmers to sell domestically or to the largest exporters who
then export it (the latter type of sale being classified as "indirect"
exports). |

Suppose there are m = n+h firms, the last h of which have a cost
disadvantage relatjée the the first n tirms. Profit for the ith firm is
given by

u y? + PJu[Xc'Xu)xlil B su(Yu+Xu)fx?+y?]

) u u u u u
+ (ps +cs )yi + (ps +es -c )xi

u_m u . . . (I
where Y = Xi—l v, = X, Xio ¥y ds domestic sales of firm i, X, is
. . uu, u ju,_c u .
export sales of firm i, P (Y ) and p (X7, X7) are domestic and
Japanese inverse demands, Fix is fixed cost associated with export ac-
- . . . . . . u .

tivity, Fy is fixed cost associated with domestic oieration, ps is a
. u u ' )

producer subsidy, cs  is a consumer subsidy, es 1is an export. subsidy,

. u . . s ,
and ¢ is per unit transport cost to export to J. ‘irms are dlffuren~

tiated only by the export fixed cost parameter, iji and for simplicity

we assume it takes on only two values, low (le) or high (FZX)' For i =

1,...,n, F, = F and for i = r+1,..., m ,
ix 1x

2 Thursby (1988) differed by assuming unit variable costs to vary
among firms. Allowing different lixed costs has the same impact and is
closer in spirit to the types of differentiation reported by Caves and
Pugel (1982).




We assume free entry and a low enough ya]ue for Fy that there are
many firms in the domestic market. Thus we assume competitive conjec-
tures in the domestic market, so that firm's first order conditions for
domestic sales give p equal to the competitive supply price (net of.
producer and consumer subsidies). However, for high enough values of
sz, only type 1 firms will enter the export market. Under our assump-
tions all type one firms are identical. We look at a symmetric equi-
1ibrium‘in U's exports, which makes the problem more tractable. 1In ad-
dition, firm level data are unavailable, and this assumption allows us
to use aggregate data for the first order condition of a representative
exporter. The representative firm's first order condition for exports

can be written as

| pJu

1+ (eﬂu/n) {1+vuu] N eiuvucxg/xc )

uu

)

u u u u Cou
= § + C - Pps - es + wxi(l + v

1 ju |, . ‘ . s
where ¥ = as“/a(v“+x‘), eﬂ 1s country J's inverse demand elasticity

. ; ju | . . . o :
with respect to Xu. eJ is the cross elasticity of inverse demand for

U's wheat with respect to XC, vllu is the representative firm's conjec-
ture abbutiresponses of ‘all other type 1 firms in the export market, vie
is 'the representative firms's conjecture about the response of C's board
in ‘the 'export market. Hence each firm equates perceived marginal

revenue from exports with perceived ‘marginal cost.




Equilibrium and Policy Analysis

The Nash equilibrium to th:is game among countrv C's board and
country U's firms is determined by simultaneous solition of the systen
of inverse demands and the relevant first order conditions. If we in-
corporate the effect of regulated domestic pricing, the hoard's relevant
first order condjtibns are (2.4) and (2.5), and thex aré (2.2) and (2.3)
if we do not consider the effec: of domestic price regulation. There
are n equations given by (é.7) for country U plus an equation for U's
domestic demand equal supply. These equations plus j's import demand
functions give the equilibrium levels of domestic snles and exports of
each country.

Recall that the relevant first order conditions assume given levels
of t, psi, esj, and csi. The effects of trade liberalization are ob-
tained by performing comparative statics exercises with respect to these
parameters. Before doing the comparative statics, however, we need to
determine values for the conjectural terms in the board and firm's first
order conditions. We use regression analysis combined with a calibra-
tion egercise to estimate the conjectural variation parameters. In

Section 3 we present the regression and calibration results, and in

Section 4 we present the trade liberalization results.
3. Calilration of the Model
To make inferences about the nature of Canadian-U.S. rivalry in the

Japanese wheat market, we use 1egression analysis in combination with a

calibration exercise. As noted earlier, U.S. and Canada account for

around 80 percent of Japan's wheat imports. Canada exports through the




Canadian Wheat Board and the 0U0.S. export industry is largely composed of

private firms. Data for the mid 70's to the present show that, depend-
ing on the year, the number of U.S. firms exporting ranges from around
.30 to around 60 with the largest four U.S. firms accounting for 60 per-
cent of U.S. wheat exports in 1974/75.

Since there is no information on market structure from the first
order conditions which determine Canadian and U.S. domestic sales, we
shall focus on the first order conditions for exports for hoth U.S.
firms and the Canadian board. Since exports to_Japan are a small por-

“tion of total wheat production in both countries we shall assume that
both the board and U.S. exporters ignore any potential effects of ex-
ports 6n the domestic supply price. Our purpose is to use available

u uc

. u : cu
data to estimate values for v , v and v

The relevant Canadian equation is (2.3) which we rewrite for con-

venience as

oo _

and X°© and X“ again denote exports of Canada and the U.S. to Japan. For

. C jc u c
any given year, |, PJ , X and X~ are observable. Unnbserved

jc

jc
parameters are eC

and el Using regression analysis we can estimate

.these elasticities as well as their variances and covariances which can

. . . cu . .
then be used in (3.1) to estimate v as well as determine variances of

the estimates.




For the U.S. there are n first-order condition: for exports given
by (2.7) with ¥ = 0 (since U.S. exporters are assumcd to ignore domestic
supply price effects of their actions). Since therc hre two conjectures
in (2.7) it will be necessary to condition on one and estimate the
other. We begin by conditioning on vuu' Summing over all n firms we

. uc
can write v as

nuu N PJueiu(l N vuu) J y e;"PJuXu

. u ju u C ‘ .
For any given year, n, u , PJ , X and X~ are observable and we condi-

ju

. uu ju -
tion on v . ei and e are unobserved but estimable parameters, hence

uc .
Y can be estimated.

s cu . .
Conversely, we can condition on v which gives

UCXU/XC ] / PJllei]]ll. (3.3)

nuu . pju[ eJU+ eJuv
u C

Ces s cu . . ju Jju
Conditioning on v and using estimates of ed and ¢,

-

we can estimate

uu
v .

. . . uu
Notice that the number of U.S. firms enters the equations for v

and Vuc' Depending on the year, between‘30 and 60 U.S. firms export
wheat. However, using these numbers for n would be inappropriate, since
our equations implicitly assume the export industry is composed of sym-
metric firms. The industry is clearly not symmetric, and ideally one
would adopt a model wﬁich endogenized tﬁe size distribution of firms.

Since that is not a tractable problem, we follow current hest practice




and compute the Herfindahl equivalent numbe: of symmetric firms. That
. N 2 . A o
is, n = 1/H where H = Xi—lsi , N is the actaal number of firms, and S

. . . 3 .
is the share in exports of the ith firm. “or the years we consider,
the Herfindahl ranged between .07 and .11, which implies equivalent num-
bers of firms between 9 and 14. We should note that our results are not

sensitive to changes in this range.

Referring to equations (3.1), (3.2) and (3.3), the unknown

jc jc ju ju . .
parameters are ei , eﬂ , eﬂ and eg . W: obtain estimates by es-

timating demand in its indirect form

u u,u C i u,d . u
an + alht/POPt + aaxt/POPt + a3Xt/POPt + a4Inct

Stks + a?t + auStrike + ath +

T« 6 6 t 8

b
5

¢ c,C u C,a c
o alxt/POPt + azxt/POPt + (XSXt/POPt + (x41nct

c u,. UL o c
+ GSStkst + avt + a6Str1ket 4 a8Dt + vt

where

= Jap.mese imports of U.S. wheat,

= Jap.nese imports of Canadian wheat,

3 If the industry were symmetric, the Herfindahl would be X?(l/N)z,
so that 1/H would be tUe number of firms in the industry.




Japanese imports of Australian wheat,

real Japanese resale price of U.S. wheat in yen

real Japanese resale price of Canadian wheat in yen

- Japanese population

real per capita Japanese income,

- Japanese per capita beginning stocks + production

- exports,

- time trend,

Strike = variable to reflect US west coast dock strike ac-

tivity,

dummy varialle equal to 1 if the marketing year is,

1973/74, 1974/75 or 1975/76, equal to 0 otherwise.

Note that while we abstract in our model from the presence of Australia
in the Japanese market, we conirol for the Australian price in our es-
timated demand equations,.

Data are annual for the marketing vyears 1960/61 to 1984/85. Data
sources are available from the authors. Five specifications of the

demand equations are used; the specifications differ according to




whether the time trend, dummy variable for -973/74 - 1975/76, or dummy
variable for dock strikes are included in t'e equations. To account for
possible correlation of disturbances betweei: the two regression regimes
we use the seemingly unrelated regression procedure. Note that we im-
pose equality of cross-price effects.

Results are in Table 1. Note that the adjusted R2's are above .9
for all models and that they.are slightly higher for the U.S. and for
Model 5. There are no surprises in the sigis of coefficients. All
quantity coefficients have a negative sign. Hence the direct own-price
elasticities implied by the two equation system are negative and the
cross-price elasticities are positive. There is no theoretical reason
to expect particular signs for the other coefficients. A striking
result, but one consistent with common perceptions of the Japanese Food

Agency's behavior (Carter (1986)), is that all of these demands are in-

elastic. This can be seen from Table 2, where we report the direct own

and cross price elasticities of demand for all models. Since our
‘calibratioh is done for the marketing years 1976/77 through 1984/85, we
only report the elasticities for those years. Notice that there is
little variation in the own elastiéity estimates for U.S. wheat either
across models or years The own-price clasticity of demand for Canadian
wheat varies more amon:r models, but within a given model ‘it does not
vary a great deal from year to year. Finally, note the cross-price
elasticities imply tha U.S. and Canadian wheat are imperfect sub-
stitutes in tpe Japane ;e market.

We estimated conj:ctural variations and effects of trade
liberalization for all models, and the full set of results are in avail-

able from the authors. For ease of exposition and because there are no




large differences across models, we report on one set of results in the
text. We shall focus on Model 5 since it includes : 11 regressors and
has a slightly better fit. Hence the results we di:cuss are based on

the inverse demand elasticities,

AU ayxu/PJ"
_ a:XC/PJC

: c,,ju
a2X /P

u,_jc
a2X /P

where ag, a?, and az are estimates from Model 5. Substituting these
elasticityvestimates into equations (3.1), (3.2) and (3.3) gives the es-
timated conjectures.

A major criticism of past calibration studies is the failure to
provide variances fdr estimated conjectures. This failure stems from
the somewhat nonstandard (at least for economists) method of estimation.
However, to the extent that variances and covariances of the éstimated
parameters used in the calibration exercise are available, variances for
the estimated conjectures can he derived. Define YL as the covariance
matrix of the seemingly unrelated system (3.4) and (3.5). Under mild
regularity conditions each of the estimated conjectures is consistent
and %symptotically normal with covariance matrix given by A'LA where A

u _uc uu

is the gradient of v , v or v with respect to the estimated

parameters of the demand system (3.4) and (3.5). Substituting estimated




'(:()el’f'ix:i(*nl.s, varlances and covariances of (3.4) and (3.5) into A'XA
gives estimated variances for the estimated conjectures.

Table 3 contains the conjectural results for marketing years
1976/77 - 1984/85. We restricted the conjectural analysis to these
years since our data for the Herfindah} index correspond to that period.
For éase we also repeat the elasticities in the tables. The implied
conjectures are remarkably consﬁgnt across years; this dis not surpris-
ing given the relative constancy of the elasticities across years. The
Canadian conjectures about U.S. firms are around -1.23. The Canadian
Bertrand conjectures are around -.54 in each year. Cournot conjectures
would be zero. The Canadian conjectures are never significantly dif--
ferent from Bertrand, but in every case they are different from Cournot
at the 10% lével.

uu uc
v

Interpretation of results for v and is somewhat trickier. As

should be the case, point estimates are the same whether we condition on

" ue . . ) ) - .
\Y or v ; however, variances are different. We begin with the results

A uu uu |, A
conditional on v- . When v is set to -.9 (this is the value we choose

C

. . . . ue
to represent Bertrand conjectures), the implied value of v is around

. :

~-.15. These values ar. significantly different from both Cournot (at
the 2% level) and Bertrand (at the 1%_lcv01 - the Bertrand value for vuv
is around -.82). When vllu is set to -.5 we get an implied conjecture
about Canada of around ~-.9. Here again the values are significantly
different from Cournot (at the 2% level); however, they are not sig~
nificantly different from Bertrand. When we allow U.S. firms_to have

c

N . N . . . uc
Cournot. conjectures about other U.S. firms, the implied value of v is.

around -1.8. These are again significantly different from Cournot (at

the 2% level) but not from Bertrand. Turhing to the results conditional




uc . . .
on v ', we find that Bertrand conjectures about Canada (i.e., a value of

v1e of around -.82) imply conjectures of U.S. firms about each other of
around -.54. These are significantly different from both Cournot (at
the 2%) level and Bertrand conjectures (at the 10% level). When Vs
set to -.5, the implied vllu is around -.71. These are again sig-
nificantly different from Cournot (at the 1% level) and Bertrand conjec-

. uu
is the Cournot value, v

C

tures (at the 10% level). Finally, when v
is just slightly larger than -1.0. These values are not éjgnificantly
different from Bertrand but are very different from Cournot (the test
statistics are all larger than 150 in absolute value).

In summary, the estimated conjectures of the Canadian board about
U.S. firms, of U.S. firms about the Canadian board, and of U.S. firms
about each other are always significantly different from Cournot.
However, these conjectures are significantly different from Bertrand in
only about half of the cases. These combined resujts suggest that the
market is more competitive than Cournot. To see this more clearly. we
conducted a series of experiments in which we solved for the trade flows
and prices which would occur if competition were either all Cournot or
all Bertrand. For the Cournot experiments we substituled zero for all
conjectures (recall that Cournot competition would be the result if v"u

= 0) in equations (2.3) and (2.7). The resulting equations

in combination with the inverse demand equations allow for solution of

the equilibrium values of imports and prices. We again use the market-

ing years 1976/77 through 1984/85 and the results are in Table 4.

Notice that the prices implied by Cournot competition are dramatically

higher than actual prices. In Table 5 are the trade flows and prices

. uu ue cu
when Bertrand values are substituted for v ', v 7, and v . As expected




the price of U.S. wheat would be lower than is actually the Case. The
implied Canadian price is higher than actual prices. This result most
likely holds because the Japanese demand fo- Canadian whecal is more
elastic than their demand for U;S. wheat. (n addition, the actual
values for vo" suggest that the Canadian Board assumes‘the U.S. industry

is more competitive than Bertrand.
4. Trade Liberalization

In this section we consider the effectls of trade liberalization.
Because the Uruguay Round has focused on all forms of government inter-
vention, we consider the implications of reducing domestic agricultural

support, as well as trade barriers. In the case of Canadian and U.S.

wheat exports to Japan, the relevant policias are support policies in

the two exporting countries and the restrictive actions of the Japanese
Food Agency. Our information on Canadian zod U.S. producer support

comes Trom Economic Research Service, Estimites of Producer and Consumer

Subsidy Equivalents. JFA wheat policy is an integral part of " Japanese

rice policy., and is summarized in a number of sources (Japan Flour
Millers Assocition (1978), Carter {1986), &nd Australian Bureau of
‘Agricultural and Rﬁsource Economics (1989)). Essentially. the JFA
limits imports by a combination of import )icenses and high resale
prices. In our simulations, we capture this effect by an implicit
tariff given by the wedge between the cif import price and the resale
price. In Table 6 we present the levels of producer subsidy equivalents

in Canada and U.S. as well as the implicit tariffs imposed by the JFA.




Producer subsidy equivalents are not available for the years prior to
1982/83.

We conducted five experiments: elimination of Japanese import
restrictions, elimination of Canadian producer subsidy equivalents,
elimination of U.S. producer subsidy equivalents, elimination of
producer subsidy equivalents in both exporting countries, and elimina-
tion of all producer suppoft and trade restrictions. These experiments
are comparative statics exercises in the context of the model presented
in Sections 2 and 3. The inverse demand equations are given by (3.4)
and (3.5) and the supply relations are given by equations (2.3) and the
sum of n equations given by (2.7). The conjectural variation parameters
used in the supply relations are those estimated in Section 3.

Since they are useful in interpreting results, we first present
comparative statics effects of marginal changes in policies. For nota-
tional convenience we restate the first order conditions as

C sc) + esC + psc (4.1)

where V° = —[a? + agvcu] and t° is the difference between the Japanese
resale price of Canadian wheat and its cif price. Similarly, the sum of

the n equations given by (2.7) can be written as

u u u u u
- (c +s) +es + ps

uu

where VU =‘—[a?(l + Vv

) -+ uzvuc]/n and t" is the difference between the

s . c
Japanese resale price of U.S. wheat and if price. V  represents




the Canadian board's conjecture about the ei'fect of a change in its ex-
ports on its cif price (i.e., the board's conjecture about _dPJC/dXC).
Vu represents the conjecture about the effect of a change in exports of
all U.S. exporters on the cif price of U.S. exports to Japan (i.e., the
. ] . . pdu u .
aggregate conjecture of U.S. firms about -dpP” /dX"). These can be in-
terpreted, as in Dixit (1988), as aggregate conjectures. Their

use allows us Lo state comparative statics effects in a simple way:
ch/dpsc = _dXC/dtC
= (Vu - a:)/A > 0,
dx“/dpsf  -ax"/ac"

= (v

-‘ai)/A >0

ax®/at" = ax%sac®
: —d,"c/dpsu

.u ¢
= =N /dps

C C u u 2
where A= (V o V' - « - a. > 0.
( ] D - e
All comparative s?atics havc the intuitively expected signs. A

reduction in either country's producer subsidy reduces its equilibrium




exports. A decrease in ti (i.e., the Japanese wedgt betweén the resale
and import price of country i's wheat) increases i's exports to Japan
and reduces j's exports. The latter effect occurs because we have not
restricted J.S. and Canadian wheat to be homogencous, nor have we im-
posed most favored nation treatment on the price wedge. This is impor-
tant since the Japanese price wedge does, in fact, differ by type of
wheat and year. Also our demand estimates imply th: t U.S. and Canadian
wheat are imperfect substitutes.

Tables 7-11 contain the results of our policy vexperiments for model
5. As before, results for other models are available on request.
Notice that we obtain one set of results for each year, rather than
several sets which depend on conjectures. The reason is that a unique
pair of vY and v© solve (4.1) and (4.2) for any year. All of the com-
binations of v and v'¢ given in Table 3 solve (4.2). Hence, the
liberalization results do not depend of which of the pairs of v and

uc ,
\Y in Table 3 are used.

Table 7 presents the results of setting both ¢! and t° equal to

zero for the period 1976/77-1984/85. As expected{ ‘iberalization in-
creases total U.S. and Canadian exports to Japan in all years. However,
in all years but 1976/77, Canadian exports increase more (in both per-
centage and absolute terms) than do U.é. exports. This is not surpris-
ing since the Japanese demand for Canadian wheat is more elastic than
the demand for U.S. wheat. In addition, the implied tariff reduction is
higher for Canadian wheat for all but four years (1976/77 being one of
them). |

As would be expected with low price elasticities, the quantity ef-

fects of liberalization are quite small, and price effects are large.




For all years, zero tariffs lead to substantially higher import prices
with virtually no increase in the price in Japan. These results are

consistent with the view Japanese trade restrictions reflect optimal

tariff policy (Carter and Schmitz (1979)).

Tables 8-10 contain the results of eliminating producer subsidies.
Since PSE data are available for 1982/83v— 1984/85, results are for
those years only. The results are consistent with comparative statics
given abhove. When only one country's PSE is eliminated, the exports of
that country decline and its price rises. Because demand elasticities
are low, price effects are larger in absolute value than are the quan-
tity e¢ffects. When both PSE's are eliminated, it is possible for one
country's exports to Japan to increase (because of cross price effects),
- but total Japanese imports should decline. As shown in Table 10, ex-
ports of bqth countries decline slightly and import prices increase by
10 to 40 percent. The Japanese resale prices increase roughly 8 to 20
percent.

Finally, we present the results of eliminating all tariffs and
PSE's. As shown in Table 11, there is little change in the quantity of
U.S. exports, and Canadian exports increase 2.5 or less. Import.prices
increase 60-100 percent, and the Japancse prices increase roughly 7--20

percent .,




Table 1. Regression Results

Part a. Model 1

Estimated Coefficient (t=Statistic)

U.,S, Equation Canadian Egquation

Constant . . .850 ( 4.258)
U.S. Imports ’ . . .136 ( -.371)
Canadian Imports . . .124 ( -.532)
Australian Imports . . .718 (-1.042)
Income . . .409 (-5.051)
Japanese Stocks . . .649 ( 1.392)
Time Trend

Dummy for 73-75

Dock Strike Dummy




Constant

U.S. Imports
Canadian Imports

- Australian Imports
Income

Japanese Stocks
Time Trend

Dummy for 73-75

Dock Strike Dummy
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Table 1. Regression,Resulps (Continued)
Part b. Model 2

Estimated Coefficient (t-Statistic)

U.S, Equation Canadian Equation

2005.98
-6.768
-10.535
—12.317
-60.321
-3.935

20.755




Table 1. Regression Results (Continued)

Part ¢. Model 3

Estimated Coefficient . (t-Statistic)

U.S. E . - jian E .

Constant . . .040

U.S. Imports l . .661
Canadian Imports . . .397
Australian Imports . . | .208
Income . . : : .294
Japanesé Stocks . . .819

Time Trend . . .6855 ( 2.
Dummy for 73-75

Dock Strike Dummy




Table 1. Regression Results (Continued)

Part d. Model 4

U.S. Equation

Constant

U.S. Imports
Canadian Imports
Australian Imports
Income

Japanese Stocks
Time Trend

Dummy for 73-75

Dock Strike Dummy




Constant

U.S. Imports
Canadian Imports
Australian Imports
Income

Japanese Stocks
Time Trend

Dummy for 73-75

Dock Strike Dummy

-8 -

Tabla 1. Regression Results (Continued)

Part e. Model 5

Estimated Coefficient (t—Statistic)

U.S. . canadian E .




Table 2.

Direct Demand Elasticities

Part a. Model 1

jc

€
C

(0

(0.
(0.
(0.
(0.
(0.
(0.
(0.
(0.

.027)

023)
025)
024)
023)
024)
023)
025)
026)

o O O O O o o o o

b.
0.
0.
0.
0.
0.
0.
0.
0.

(0.
(0.
(0.
(0.
(0.
(0.
(0.
(0.

(0

Part b. Model 2

012)
012)
012)
012)
011)
012)
012)
012)

.012)

Standard errors in parentheses

ju

£
u

ju
EJ“‘
c

@xYaeY e YxH

@x%3e 9 (2 9x Y

jC
8J
c

€

3
u

C

x 7o § @ 9% §

@x Zop 5 (p Ux §
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Table 2. Direct Demand Elasticities (Continued)

Part c. Model 3

jc
8]
c

O O O O O o o o o

Part d. Model 4

(0.089) (0.045)

(0.075) (0.044)
(0.080) (0.047)
(0.077) (0.045)
(0.074) (0.043)
(0.079) (0.046)
(0.075) (0.044)

(0.080) (0.047)

O O O O o o o o o

(0.083) (0.044)

Standard errors in parentheses
ju

. g = (@x"/0p ) (P /x ") 820= @x 7ae § @ 7x §

ecj:u— (axu/ap C) (P c/x“‘) £3°= (OX C/ap L; (p ‘7}( ?




Table 2. Direct Demand E;aspigitiea (Continued)
Part e. Model 5
e2" . : g’
u c
(0.039) .02 (0.021)

o

(0.033) . (0.020)
(0.035) : (0.021)
(0.034) : (0.020)
(0.033) : (0.020)
(0.035) : (0.021)
(0.033) 0. (0.020)
(0.035) . (0.022)

o O O O o o o o

(0.037) . (0.020)

Standard érrors in parentheses

ju

e%= @x"/ae % @ x Y £2c= @x 730 5 7x §

2u= @x /90 9 (p 7x Y £3C= @x Yap 5 (e Yx §




Table 3. Conjectural Results for Model 5%

1976/77 1977/78 1978/79

. cu
Canadian Results - v

.227 (0.672) -1.228 (0.672) -1.229 (0.672)

c
US Results - vu Conditional

uu uc
v v

.075)  -0.900 (0.072)
.391) -0.500 . (0.388)
.785) 0.000 . (0.782)

c
US Results . Conditional on vu

uc uc
\4 v

.195) -0.811 . (0.189) -0.806
.116) -0.500 . (0.116) -0.500
.001) 0.000 . (0.002) 0.000

E] ¢ i

(0.039) -0.023 (0.033) .024 (0.035)

(0.030) -0.101 (0.033) .107 (0.035)

(0.021) 0.021 (0.020) .022 (0.021)

(0.048) 0.048 (0.046) .051 (0.049)

Standard errors in parentheses




Table 3. Conjectural Results for Model 5 (Continued)*

1979/80 1980/81 1981/82

cu

Canadian Results - v

.226 (0.672) -1.226 (0.672) (0.672)

uc
US Results - v Conditional

uu uc
v v

.070) -0.900 .162 (0.068)
.386) -0.500 -0.897 (0.383)
.780) 0.000 .816 (0.778)

US Results vuu Conditional on vuc

uc uu uc
v v : v

.199) -0.817 -0.544 (0.190) -0.810
.116) -0.500 .716 (0.116) -0.500
.003) 0.000 .988 (0.003) 0.000

Elasticities

(0.034) © -=0.022 (0.033) .024 (0.035)
(0.032) -0.093 (0.031) . (0.034)
(0.020) 0.020 (0.020) . (0.021)

(0.044) 0.045 (0.043) ) (0.047)

Standard errors in parentheses




Table 3. Conjectural Results for Model 5 (Continued) *

1982/83 1983/84 1984/85

. cu
Canadian Results - v

.223 (0.672) -1.224 (0.672) (0.672)

uc . uu
US_Results Conditional on v

uu uc uu
v v v

.059) -0.900 -0.152 (0.063) -0.900
.374) -0.500 -0.887 (0.378) -0.500
.769) 0.000 -1.806 (0.772) 0.000

uu . uc
US Results v Conditional on v

uc uu uc
v v v

.194) -0.810 -0.542 (0.188) -0.810
.115) -0.500 -0.711 (0.115) -0.500
.006) 0.000 -0.983 (0.005) 0.000

Elasticities

.023 (0.033) -0.024 (0.035) . (0.037)

.102 (0.034) -0.105 (0.035) . (0.031)
.021 (0.020) : 0.022 (0.022) . (0.020)

.049 (0.047) 0.050 (0.048) . (0.047)

Standard errors in parentheses
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Table 4. Cournot Results -- Model 5

u ju ru

X

e}

0.00 0.00 0.00 Market values
Cournot
Difference
% Change

Marketing Year 1977/78

0.00 0.00 0.00 Market values
Cournot
Difference
% Change

Marketing Year 1978/79

0.00 0.00 0.00 Market values
Cournot
Difference
% Change

Keting Y 1979/80

0.00 0.00 0.00 Market values
Cournot
Difference
% Change

Marketing Year 1980/81

0.00 0.00 0.00 Market values
Cournot
Difference
% Change

X P P




Table 4. Cournot Results --
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u ju ru
X P P

X

C

Model 5 (Continued)

P

jc

Marketing Year 1981/82

0.00 0.00 0.00 Market values
Cournot
Difference
% Change

Marketing Year 1982/83

0.00 0.00 0.00 Market values
Cournot
Difference

o

% Change

Marketing Year 1983/84

0.00 0.00 0.00 Market values
Cournot
Difference
% Change

Marketing Year 1984/85

0.00 0.00 0.00 Market values
Cournot
Difference
% Change




Table 5. Bertrand Results -- Model 5

u ' ju ru o
X P~ P _X

Marketing Year 1976/717

-0.54 -0.90 -0.82 Market values .
Bertrand
Difference

% Change

Marketing Year 1977/78

-0.54 -0.90 -0.81 Market values
Bertrand
Difference
% Change

-0.55 -0.90 -0.81 Market values.
Bertrand
Difference
% Change

Marketing Year 1979/80

-0.53 -0.90 -0.83 Market values
Bertrand
Difference

% Change

Marketing Year 1980/81

-0.54 -0.90 -0.81 Market values
Bertrand '
Difference

% Change




Table 5. Bertrand Results -- Model 5

u ju ru c
X P P X

Marketing Year 1981/82

-0.54 -0.90 -0.81 Market wvalues
Bertrand
Difference
% Change

Marketing Y

-0.54 -0.90 -0.82 Market values
Bertrand
Difference

o

% Change

Marketing Year 1983/84

-0.54 -0.90 -0.81 Market values
Bertrand
Difference

% Change

Marketing Year 1984/85

-0.54 -0.90 -0.81 Market values
Bertrand
Difference
% Change




Table 6. Implicit Tariffs and

Producer Subsidy Equivalents

Part a. Implicit Tariffs

.. u c
Marketing Year t t

1976/77 49.
1977/78

1978/79

1979/80

1980/81

1981/82

1982/83

1983/84

1984/85

Part b. Producer Subsidy Equivalents

Marketi y U.5. c 3
1982/83
1983/84

1984/85

* All figures in U.S. dollars.




Table 7. 2ero Tariff Results -- Model 5

u ju ru c jc
X PJ P X PJ

Marketing Year 1976/77

Market values 3153.0
Zero Tariff 3167.2
Difference 14.2
% Change 0.5

Marketing Year 1977/78

Market values 3122.0
Zero Tariff 3124.4
Difference 2.4
% Change 0.1

Marketing Year 1978/79

Market values 3209.0
Zero Tariff 3210.4
Difference 1.4
% Change 0.0

Marketing Year 1979/80

Market values
Zero Tariff
Difference

% Change

Marketing Year 1980/81

Market values 3532.0
Zero Tariff 3537.2
Difference 5.2

)

% Change 0.1




Table 7.

Zero Tariff Results -- Model 5 (Continued)

u ju ru c jC rc
X P:J ) X PJ P

Marketing Year 1981/82

Market values
Zero Tariff
Difference

% Change

Marketing Year

Market wvalues
Zero Tariff
Difference

% Change

Market values
Zero Tariff
Difference

% Change

Marketing Year 1984/85

Market wvalues
Zero Tariff
Difference

Q

% Change
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Table 8.

Canadian Producer Subsidies Set to Zero -- Model 5

u ju ru c jc rc
X P )4 X P P

Marketing Year 1982/83

Market values
Zero Sub.
Difference

o

% Change

Marketing Year

Market wvalues
Zero Sub.
Difference

% Change

Marketing Year 1984/85

Market values
Zero Sub.
Difference

% Change
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Table 9.

U.S. Producer Subsidy Set to Zero -- Model 5

u ju ru c jc rc
X P P X P P

Marketing Year 1982/83

Market values
Zero Sub.
Difference

% Change

Marketing Year 1983/84

Market values 3380.
Zero Sub. 3361.
Difference -18.
% Change -0.

Marketing Year 1984/85

Market values
Zexro Sub.
Difference

[»)

% Change




Table 10.

Canadian and U.S. Producer Subsidies Set to Zero -- Model 5

u ju ru c jc rc
X P P X P P

Marketing Year 1982/83

Market values
Zero Sub.
Difference

Q

3 Change

Marketing Year 1983/84

Market values 3380.
Zero Sub. 3367.
Difference -12.

% Change -0.

Marketing Year 1984/85
Market values

Zero Sub.

Difference

% Change
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Table 11. Free Trade -- Model 5

u ju ru c
X P P . X

Marketing Year 1982/83

Market values
Free Trade
Difference .
% Change

Marketing Year 1983/84

Market values 3380.
- Free Trade 3369.
Difference -10.
% Change -0.

Marketing Year 1984/85

Market values 3302.

Free Trade 3310.
Difference 8.

[)

% Change 0.
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