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Effects of Japanese Import Demand on
U.S. Livestock Prices: Comment

Henry W. Kinnucan

A recent study by Miljkovic, Marsh, and Brester estimates that reductions in the Japanese
tariff-rate quota between 1993 and 2001 increased U.S. beef prices by $1.03 per cwt and
yen depreciation between 1995 and 1998 reduced U.S. hog prices by $0.99 per cwt. Re-
laxing the assumption that U.S. beef and hog supplies are fixed cuts the total elasticities
underlying these estimates by 50% or more. The upshot is that shocks in the Japanese
market have little effect on U.S. beef and pork prices. Hence, producers may be better off
focusing on domestic issues such as dietary concerns over red meat consumption.
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The purpose of this comment is to extend
Miljkovic, Marsh, and Brester’s (MMB’s)
analysis of Japanese import demand for U.S.
red meat to take into account supply re-
sponse. Specifically, MMB’s “‘total’’ elastic-
ity estimates of U.S. livestock prices with
respect to Japanese import demand variables
implicitly assume that U.S. beef and pork
supplies are fixed. In reality, these supplies
are not fixed, especially when the forecast
interval extends beyond 1 year, as is the case
in MMB’s analysis (see their Table 4). Since
the price effects of demand shocks are mod-
erated when supplies are permitted to adjust,
it follows that MMB’s projections are over-
stated. At issue is the degree of overstate-
ment. The issue is addressed by first devel-
oping a model to compute the long-run
elasticities that is consistent with MMB’s
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working assumptions. The model is then im-
plemented using supply elasticity estimates
from the literature.

A secondary purpose of this comment is to
highlight theoretical restrictions that apply to
MMB’s import demand equation. These re-
strictions are important because they imply in-
ter alia that the exchange-rate variable in the
model is redundant, which may have biased
the estimated own-price effects. The paper’s
main contribution is to show that events in Ja-
pan have little impact on U.S. meat prices
when supplies are permitted to adjust to
changes in price.

Analytical Framework

MMB’s total elasticities are based on two es-
timated equations. The first equation is a Jap-
anese import demand function of the follow-
ing form:

() mQOy=a—mInP,—nmgnR —n;InT
+1vInY—-38InS

+ other shift variables,
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where Q,,, is Japan’s imports of beef (pork)
from the United States, P, is the import price
in yen, R is the real exchange rate (yen/US$),
T is the tariff rate, Y is the real Japanese GDP,
and S is the producer subsidy equivalent en-
joyed by Japanese beef (pork) producers. The
remaining shift variables are suppressed, since
they are insignificant or irrelevant to the com-
putation of total elasticities. Signs are attached
to coefficients in Equation (1) so that elastic-
ities can be interpreted as absolute values.

The second estimated equation is an in-
verse demand function of the following form:
2) In P,y = a — (I/mp)In Qg + shift variables,
where P is the U.S. farm price of beef (pork)
expressed in U.S. dollars, Qg is the total U.S.
supply of beef (pork) (assumed to be prede-
termined), and m; is the farm-level demand
elasticity for beef (pork). The shift variables
in Equation (2), which relate to U.S. supply/
demand factors, are suppressed.

To show how Equations (1) and (2) are re-
lated and to endogenize Q,, consider the fol-
lowing simple structural model of the U.S.
beef (pork) market:

3) Op = D(Pyy) (U.S. demand)

4) Qs = S(Pys) (U.S. supply)

(5)  Qy =X, S Y) (US. exports to Japan)
(6)  Oxg = X(Pyg) (U.S. exports to rest

of world)

(7) P, = PyR-T' (Japanese import price

in Yen)
(8) Qs =0p + Oy + Ox

(U.S. market clearing),
where 7' = 1 + T, and the remaining vari-

able definitions are obvious from the con-
text. In this model, supply and demand shift-
ers other than those pertaining to the
Japanese market are suppressed. In addition,
all equations pertain to the farm level. Thus,
Equation (3) is interpreted as a (domestic)
derived demand equation for beef (pork),
and Equation (4) is interpreted as a primary
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supply relation. In keeping with MMB’s
analysis, beef and pork are assumed to be
homogenous goods at the farm level.' In ad-
dition, international markets are assumed to
be integrated such that the law of one price
holds after taking into account tariffs and
transportation costs. With these assumptions,
Qy, and Oy, may be interpreted as net ex-
ports, i.e., the difference between U.S. ex-
ports and imports from the respective re-
gions. Note that P, in Equation (5) is defined
as the rariff-inclusive price expressed in yen.
Thus, R and T do not appear in Equation (5),
since the price term already takes into ac-
count the exchange rate and tariff.

The first task is to develop expressions that
can be used to interpret Equations (1) and (2).
For this purpose, first express Equations (3)—
(8) in percent changes:

o e %
05 = —mysPis

4)  OF = eysPil

5" OF = —m;PF — 55* + ¥*
(6") Qi = —mePls
7" P§f = P¥; + R* + T'*

(8" QF = kysQf + k0% + kO,

where the asterisked variables refer to relative
changes (e.g., P}s = dPys/Pys); Mys and €
are domestic (United States) demand and sup-
ply elasticities, m, is the export demand elas-
ticity with respect to rest of world (ROW); k¢
(=Q0p/Qy) 1s the domestic quantity share; k,
(=Qy,/Qs) is Japan’s share of domestic sup-
ply; and k; (=Qy/Qg) is ROW’s share. As

"'"There is some confusion on this point. For ex-
ample, Equation (1) includes the wholesale price of
beef from Australia as a shift variable, which implies
differentiated goods. However, in discussing the esti-
mation of Equation (1), MMB state (p. 504) ... [it
is assumed that] an exclusive change in Japanese de-
mand for U.S. beef or pork does not influence the
world price of meats.”” This statement implies homog-
enous goods, as does the description of the model used
to calculate the “‘total” elasticities (MMB, p. 505, fn.
1). In any event, the cross-price effects specified in
Equation (1) were insignificant, which is consistent
with the homogenous-good (isolated market) assump-
tion.
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before, signs are attached to coefficients so
that elasticities can be interpreted as absolute
values.

Substituting Equation (7') into Equation
(5") yields the following:
(5"  QF = —my(PfH + R* + T'*) — §8* + Y*,
which is Japan’s import demand equation for
U.S. beef (pork) implied by the model. Noting
that Q,, = Q,,, three observations can be
made. First, the R variable in Equation (1) is
redundant, since all financial variables are ex-
pressed in yen.? This result may explain why
MMB’s estimates of —n), are problematic (pos-
itive and insignificant in the case of pork and
very small (—0.25) in the case of beef). Sec-
ond, when the price variable in Equation (1)
is expressed in U.S. dollars, as would be ap-
propriate if R were included, then n, = m,
when exchange-rate pass-through is complete,
a testable proposition.? Third, this restriction
can be extended to include m;, provided that
T in Equation (1) is replaced with 7" (and the
price variable P, is measured exclusive of the
tariff).* Indeed, MMB’s estimates are consis-
tent with this latter restriction. Specifically, for
the beef equation m, = 0.91 and m, = 0.95
and for the pork equation n; = 2.22 and n, =
2.06. In addition to serving as a test for the
pass-through (or no money illusion) hypothe-
sis, these restrictions might have improved the

2For a good discussion of specification of ex-
change rates in import demand models, see Dutton and
Grennes, pp. 108-14. A key point in that discussion is
that if financial variables are expressed in a single cur-
rency (either exporter’s or importer’s), exchange-rate
variables are redundant by the homogeneity condition
of demand. In these instances, a ‘‘significant” ex-
change-rate variable probably represents specification
error (e.g., due to omitted variables).

* As emphasized by Chambers and Just (1979, pp.
252f), the restriction rests on the assumption that cross-
price effects are zero, as appears to be true for U.S.
beef and pork exports to Japan based on MMB’s Table
2. If cross-price effects are not zero, imposing the re-
striction could bias results. Thus, the restriction should
be tested and not simply imposed.

*Since import demand functions are homogenous
of degree zero in prices and income, the restriction can
be extended further to include the income effect, i.e.,
N, = My = Mg = —\y, provided all goods are traded
(Chambers and Just, 1979, p. 252).
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precision of the estimates of the remaining pa-
rameters in the model.
Rewriting Equation (5") as

Q% = —n,Pliy — MpR* — m;T'* — 85* + . 7*
and substituting this expression along with

Equations (3') and (6') into Equation (8')
yields:

© Q¥ = —mpPf —

— K;08* + K, Y%,

KMeR* — kym, T

where M, = kymys + kM, + KeMg is the farm-
level demand elasticity corresponding to
Equation (2). Writing Equation (9) in inverse
form gives:

9 P = —(1Mp)QF — (kyme/Mp)R*

= (km/MP)T'* — (k,8/m;)S*

+ (K u/mp) YE,

which is the model used by MMB to compute
total elasticities. In particular, MMB estimated
Equation (2) to obtain 1/v, = 1.699 for beef
and I/m, = 1.610 for pork. These estimates
were then combined with the estimates of )y,
M7 9, and v from Equation (1) and empirically
observed values for k, to compute total elas-
ticities using formulas that correspond to the
coefficients in Equation (9'). (These elastici-
ties are reported in MMB’s Table 3.)
Clearly, the total elasticities based on
Equation (9') assume that U.S. supply is fixed.
To relax this assumption, we substitute Equa-
tion (4') into Equation (9') and combine terms
to yield the following:
(10)

Py = —(kmp/MR* — (e, /A)T"*

— (k,8/A)S* + (kU/A)Y*,

where A = m, + €,,. Comparing the coeffi-
cients of Equations (9') and (10), it is apparent
that ignoring supply response causes the total
elasticities to be overstated. The reason, of
course, is that fixing supply magnifies the ef-
fect of demand shocks on price. The task now
is to determine the extent to which the total
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Table 1. Total Elasticities for U.S. Slaughter Cattle and Hog Prices with Respect to Japanese

Import Demand Variables

Demand Variable

Price Variable/Time Horizon Japanese Income Tariff Exchange Rate Subsidy
Beef:
Immediate run (e,53 = 0) 0.013 —0.048 —0.046 —0.030
One year (¢, = 0.15) 0.010 —0.039 —0.037 —0.024
Five years (€, = 0.60) 0.006 —0.024 —0.023 -0.015
Long run (e,5 = 3.24) 0.002 —0.007 —0.007 —0.005
Pork:
Immediate run (e, = 0) 0.020 —0.050 —0.054 —0.047
One year (e, = 0.40) 0.012 —0.030 —0:033 —0.029
Five years (€, = 1.80) 0.005 —0.013 —-0.014 — 01012
Long run (€,3 = ®) 0.000 —0.000 —0.000 —0.000

Note: Elasticities are based on Equation (10). See text for details.

elasticities based on Equation (9') overstate
the actual price effects.

Revised Elasticity Estimates

The answer is provided in Table 1. These
elasticities were computed using Equation
(10) and alternative values for €, gleaned
from the literature. For beef, Marsh estimat-
ed elasticities of —0.17, 0.60, and 3.24 for 1-
month, 18-month, and infinite lags; Buhr and
Kim report values of 0.36 and 0.61 at one
quarter and six quarters; and Sarmiento and
Allen report estimates of —0.44 and 0.33 for
I-month and long-run responses, respective-
ly. On the basis of these estimates, 0.15,
0.60, and 3.24 were selected to represent
short-run (1 year), intermediate-run (5
years), and long-run responses. These
lengths of run are the same as those used by
Lemieux and Wohlgenant in their analysis of
supply response in the U.S. hog industry. Al-
though the numerical values assigned to the
short- and intermediate-run periods are sub-
jective, they suffice to indicate the sensitiv-
ity of total elasticities to supply response,
this paper’s main objective.

There are far fewer empirical studies of
supply response for pork. The most recent is
a 1992 study by Holt and Moschini that fo-
cuses on sow farrowings. That study puts the
one-quarter elasticity at between 0.168 and

0.172 and the long-run elasticity at between
1.93 and 1.98. For pork per se, Lemieux and
Wohlgenant’s paper is the most recent, which
estimates the supply elasticity to be 0.4 in the
short run, 1.8 in the intermediate run, and in-
finite in the long run. The perfectly elastic
long-run response was deemed plausible, since
“hog production requires such little land”
(Lemieux and Wohlgenant, p. 909). In the ab-
sence of more recent estimates, Lemieux and
Wohlgenant’s estimates were used in this
study.

Results indicate that supply response sig-
nificantly reduces the total elasticities. Fo-
cusing on the 5-year (intermediate-run) re-
sponses, the total elasticities for beef are cut
by half and, for pork, by one fourth (Table
1). If the time horizon is extended beyond 5
years, the reduction is more dramatic, i.e.,
one sixth for beef and infinite for pork. (With
U.S. hog supply perfectly elastic in the long
run, demand shocks have no lasting effect on
farm price.) These results suggest that sup-
ply response does indeed matter in estimat-
ing the effects of foreign demand shocks on
U.S. livestock prices. In particular, the esti-
mated price effects presented in MMB’s Ta-
ble 4 are overstated by a factor of at least
two in the case of exchange rate and tariff
and by a factor of at least six in the case of
Japanese income.
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Concluding Comments

The most striking aspect of the total elastici-
ties in Table 1 is their small size (less than
0.06 in absolute value).> This result suggests
that trade liberalization, monetary policies,
economic growth, and other factors that lead
to increased Japanese demand for U.S. red
meat will have little effect on domestic pro-
ducer welfare. This is especially true in the
long run, where most of the initial price rise
is dissipated by increased industry output. As
an example, the 22% GATT-mandated reduc-
tion in Japan’s tariff quota on beef that oc-
curred between 1993 and 2001 would cause
U.S. beef prices to rise by between 0.2% and
0.4% based on the elasticities in Table 1. At
current prices, this rise represents a nominal
price increase of between 15¢ and 31¢ per
cwt, which is substantially less than MMB’s
estimate of $1.03 per cwt. In light of this find-
ing, the U.S. red meat industries may be better
off focusing on product redesign to address
consumer health concerns (Kinnucan et al.) or
research to lower production costs (Wohlgen-
ant).

A caveat in interpreting the total elasticities
in Table 1 is that they are computed using sup-
ply elasticities taken from the literature. In ad-
dition, the supply elasticity values correspond-
ing to the different time horizons in Table 1
are based in part on judgment. To the extent
that this judgment is faulty or that the supply
elasticity estimates are invalid, the total elas-
ticities must be interpreted with caution. Still,
these caveats do not alter the basic conclusion
that events in Japan have little effect on U.S.
red meat prices.

3 This is in contrast to corresponding elasticities for
grains, which range from —0.79 for wheat to —2.16
for soybeans according to Chambers and Just’s esti-
mates (1981, table 4). The basic reason for the differ-
ences is that export markets absorb a large share of
U.S. grain production but only a tiny share of U.S.
meat production. For example, Japan, the largest ex-
port market for U.S. beef and pork, absorbed only 3%
of U.S. beef supplies and 1.5% of U.S. pork supplies
according to the data used in MMB’s study. The tiny
export shares account for the minute elasticities in Ta-
ble 1 (see Equation (10)).

255

[Received February 2003; Accepted May 2003.]

References

Buhr, B.L., and H. Kim. “Dynamic Adjustment in
Vertically Linked Markets: The Case of the U.S.
Beet Industry.” American Journal of Agricul-
tural Economics 79(1997):126-38.

Chambers, R.G., and R.E. Just. ““A Critique of Ex-
change Rate Treatment in Agricultural Trade
Models.”” American Journal of Agricultural
Economics 61(1979):249-57.

. “Effects of Exchange Rate Changes on

U.S. Agriculture: A Dynamic Analysis.”” Amer-

of Agricultural

ican Journal Economics
63(1981):32-46.

Dutton, J., and T. Grennes. ““The Role of Exchange
Rates in Trade Models.” Elasticities in Inter-
national Agricultural Trade. C.A. Carter and
W.H. Gardiner, eds., pp. 87-136. Boulder and
London: Westview Press, 1988.

Holt, M.T., and G. Moschini. ‘““Alternative Mea-
sures of Risk in Commodity Supply Models: An
Analysis of Sow Farrowing Decisions in the
United States.” Journal of Agricultural and Re-
source Economics 17(1992):1-12.

Kinnucan, H.W., H. Xiao, C.-H. Hsia, and J.D.
Jackson. “Effects of Health Information and
Generic Advertising on U.S. Meat Demand.”
American Journal of Agricultural Economics
79(1997):13-23.

Lemieux, C.M., and M.K. Wohlgenant. ’Ex Ante
Evaluation of the Economic Impact of Agricul-
tural Biotechnology: The Case of Porcine So-
matotropin.” American Journal of Agricultural
Economics 71(1989):903—14.

Marsh, J.M. “Estimating Intertemporal Supply Re-
sponse in the Fed Beef Market.” American
Journal of Agricultural Economics 76(1994):
51-66.

Miljkovic, D., J.M. Marsh, and G.W. Brester. “‘Jap-
anese Import Demand for U.S. Beet and Pork:
Effects on U.S. Red Meat Exports and Live-
stock Prices.” Journal of Agricultural and Ap-
plied Economics 34(2002):501-12.

Sarmiento, C., and PG. Allen. ““Dynamics of Beef
Supply in the Presence of Cointegration: A New
Test of the Backward-Bending Hypothesis.”
Review of Agricultural Economics 22(2000):
421-37.

Wohlgenant, M.K. “‘Distribution of Gains from
Research and Promotion in Multi-Stage Pro-
duction Systems: The Case of U.S. Beef and
Pork Industries.”” American Journal of Agri-
cultural Economics 75(1993):642-51.



: . oL
; = 5
i :.I'_I RCICT I ." . - i I
. = f S -
. i I P TTE E .
1 - . B
- .= . . 5 i - =
- . ., h = - [
L S e - .
. = = . s . . B .
- _'-J_'-'. 5 a0 = . N i - i
. i - . - = E e i
hek - ' S
- = 4= - = = i P
. .. . - . o e
o i - P . T B
. - = o =, = . rFr - L T 1 "k
e EE s e
N o - - - . . :':lll:- eI
. e . = S = == L
. . 1 . .
B - . L e
= = . = .. "= =g LI E . .
L . . . = - = Sty = - .
= . e - . = gir. L. -
. - PR -
S o e =FL 1
. . B . . = PR
S = ==l gL - S e
o - B .-” - B - - - =
. F— . . " am- - :
- 4 1 =" =y = -
- any = i = = 7 L
i LR I . R
= P J-'_:‘-- L B L [ .
I - . . . ._'_ - . -
- SR S = = . 1.t .
. R = . TR - = i s s -
S L : D
'r-"-' T - I L
B = et - - - . i
. naew P L o R . -
i s s . e i i
- - . . B . [
. e =0 . i .
. . . . L R o
. . . =
I S e e e . at P R S .
= o . %o . " -
S . .:_I'.- =iy .--..._- - .'_._ =
R D . . i o
._ o o1 . . i
o = st - - - B .ll - = o -
- .:l. [ B B - - - l-l - -
. .
= I R -
- [ .

EE iR m =R s s Ema



