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Abstract

A standard method of estimating dead weight losses caused by import quotas is to esti-

mate a utility function by data over a period in which the quota is not imposed and to

use the estimated utility function to evaluate the virtual price of quota-laden imports.

This method, however, is not applicable if preferences are different between quota and

non-quota periods. In order to overcome this difficulty, the present study introduces

a method of estimating a utility function directly from data in a quota period. This

method is applied to the estimation of dead weight losses attributable to the Japanese

beef quota.



1 Introduction

The estimation of dead weight losses caused by import quotas is more difficult than those

caused by import tariff. This is because the price tends not to exist that evaluates quota-

laden imports at the same level of a vertical chain of production as the foreign price at

which the imports are purchased for importation. One way to overcome this difficulty is

to estimate a utility function defined on the space of quota-laden and related consumption

items and then to evaluate the so-called virtual price of quota-laden imports, the price

supporting an indifference curve at the consumption vector (Neary and Roberts, 1980,

and Deaton, 1981). In doing so, in the literature, it is usually assumed that consumers

have the same utility function in a period in which a quota is imposed as in a period

in which that quota is not imposed. Under this assumption, once a utility function is

estimated by data over the non-quota period, the virtual prices can be calculated by

data over the quota period.1 This method, however, is not useful in the case in which

there is no period in which a particular quota is not imposed or in which there is a strong

reason to believe that consumers have different preferences between non-quota and quota

periods. We are concerned with the estimation of dead weight losses in these cases.

This study develops a method of estimating a utility function of quota-laden and

related consumption items directly by data over a period in which the quota is actually

imposed. To this end, we use a multi-tier utility function, which captures the structure of

consumption that a utility depends on the consumption levels of “upper-tier goods” each

of which are composites of “lower-tier goods.” The use of such a utility function makes
1See Deaton (1981), Bettendorf and Barten (1995) and Bettendorf and Buyst (1997), for example.



it possible to estimate parameters of the utility function by fitting them to quota-period

data.

In order to demonstrate the use of our method, we measure dead weight losses due

to the Japanese quota on beef imports by assuming that imported and domestic beef,

as different bottom-tier goods, constitute a single upper-tier composite and that con-

sumption decisions on beef are carried out simultaneously with those on other sources of

animal protein. The Japanese beef quota was abolished in 1991 as a part of the Japanese

government’s program deregulating various industries. Because this deregulation have

had profound effects on not only diet and consumption patterns but also the general

lifestyle in Japan, it is undesirable to assume that the Japanese preference on meat con-

sumption after the time of deregulation has stayed to be the same as before that time.

This motivates our study, developing a method of estimating a utility function by data

only over a period during which a quota is imposed.

Our estimation results on dead weight loss are as follows. During the 1980s, the

dead weight losses due to the beef quota are sizable; during the 1977-87 period, the dead

weight losses amounted to 29 percent of the total beef consumption in 1977, 27 percent

in 1978 and generally exceeded 10 percent in the remaining years. This result sharply

contrasts with those based on the standard triangle measurement of a welfare loss, by

which losses are generally quite small.2

In utilizing data in a quota period in the estimation of a utility function, this paper is
2This fact has been pointed in various studies (see Yotopoulos and Nugent, 1976, and Anderson, 1985);

it is generally perceived that ”[s]tandard triable welfare loss measurement seldom turns up relative gains

of more than 1 percent” (Anderson, 1985, p.188).
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related toWinters and Brenton (1991). Assuming an additively separable utility function,

they develop a method of using not only data in a non-quota period but also data in a

quota period on items on which no quota is imposed. While their method hinges on the

assumption that there is a non-quota period in which consumers have the same preference

as in a quota period, that of this study can be applicable in the case in which there is

no non-quota period or in which consumers have different preferences between a quota

period and a non-quota period.

This study is also related to Anderson (1985), who develops a method of evaluating

distortions created by a number of quotas imposed on mutually related consumption

goods. In that study, he estimates an expenditure function by the method of an almost

ideal demand system (AIDS, Deaton and Muellbauer, 1980) and evaluates welfare gains

by switching a quota policy to an equivalent tariff policy. In estimating dead weight

losses caused by the Japanese beef quota, this study is related to Hayami (1979), who

estimates dead weight losses by the classic method based on demand and supply curves.

The rest of this study is organized as follows. In Section 2, we introduce a multi-tier

utility function on which the estimation of this study is based. In Section 3, the utility

function is estimated by fitting its parameters to data on Japanese meat consumption

before the beef quota was abolished. In Section 4, by deriving the virtual price of imported

beef, the distortion rates and dead weight losses caused by the Japanese beef quota are

calculated.
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2 Multi-Tier Consumption Model

In this section, we introduce a multi-tier model of consumption, which makes it possible

to estimate a utility function, and to evaluate the virtual price of a quota-laden product

in terms of the estimated utility function, directly by data over a period in which the

quota is imposed. Assume that there are two types of goods, bottom-tier and upper-tier

goods. Utility depends on the amounts of consumption of bottom-tier goods. Certain

bottom-tier goods, including a quota-laden good, constitutes a composite good, which

we call an upper-tier good.

In order to set up the model in line with the empirical analysis below, assume that

there are five bottom-tier goods. The utility function is u = U(x1, ..., x5), where xi be the

amount of consumption of the i-th bottom-tier goods. Assume that, of these bottom-tier

goods, goods 1, 2, and 3 constitute one composite good X, which is an upper-tier good.3

In short, we assume that u can be expressed as

U(x1, x2, x3, x4, x5) = u(x(x1, x2, x3), x4, x5), (1)

where x = x(x1, x2, x3) represents the consumption level of the composite good, X. An

import quota is imposed on the first bottom-tier good, 1. Let x̄1 be the quota level.

Consumption is described by a representative consumer’s utility maximization prob-

lem under a budget constraint,

p2x2 + p3x3 + p4x4 + p5x5 =M − p∗1x̄1, (2)
3The method developed below can be used in the case in which there are at least three bottom-tier

goods and in which two bottom tier goods, including the one ladened a quota, constitute one composite

(upper-tier) good.
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where p∗1 is the world price of item 1, where p2, p3, p4, and p5 are the domestic prices of

items 2 through 5, and where M is the total expenditure on the five items.

The multi-tier consumption model developed above makes it possible to estimate the

utility function, u(x(x̄1, x2, x3), x4, x5), by using quantity data on x̄1, x2, x3, x4, and x5

and price data on p∗1, p2, p3, p4, and p5, which are usually available for the period in

which the quota is actually imposed. Once an estimated utility function is obtained, the

virtual price of a quota-laden import can be obtained as a theoretical value; the price of

item 1 supporting the estimated utility function at the consumption point is the virtual

price of item 1.

Remark 1 A standard method of estimating a utility function is to adopt an additively

separable utility function. By that method, however, utility function U(x1, ..., x5) cannot

be estimated by data on x̄1, x2, x3, x4, x5, p∗1, p2, p3, p4, and p5. For the sake of expla-

nation, suppose U(x1, ..., x5) =
P5

i=1wi(xi). In this case, since x1 is fixed at quota x̄1,

the first order conditions of optimization become wi(xi) = pi for i = 2, ..., 5. Because the

system of these first order conditions does not contain information on w1(x1), it is im-

possible to estimate utility function U by using the system of first order conditions. In the

case of the multi-tier utility function, (1), in contrast, the first order conditions contain

information on the partial derivative of U with respect to x1. This makes it possible to

estimate U by data on x̄1, x2, x3, x4, x5, p∗1, p2, p3, p4, and p5.

Remark 2 Another standard method of estimating a utility function is to use that of

AIDS, which is based on the indirect utility function. In that literature, the virtual price
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of a quota-laden good is obtained by first estimating a utility function by data over a

period during which a quota is not imposed (Deaton, 1981, Bettendorf and Barten, 1995,

and Bettendorf and Buyst, 1997).

3 Estimation of a Utility Function

In this section, we demonstrate a use of the multi-tier consumption model in estimating

the degree of distortion caused by the Japanese beef quota. As is discussed in the

Introduction, around the time in which the Japanese beef quota was abolished (1991),

not only the Japanese consumption patterns but also the general lifestyle have changed

drastically.4 This makes it undesirable to use a utility function estimated by data in a

post-quota period to evaluate dead weight losses due to the quota in the present study,

unlike in Deaton (1981), Bettendorf and Barten (1995), and Bettendorf and Buyst (1997).

3.1 Data Sources

In our estimation, we assume that consumption decisions on beef are made simultaneously

with those on pork and chicken. Beef, X, is an upper-tier good that is a composite of

imported beef, domestic high quality beef (called wagyu), and domestic dairy cattle beef.

Data on the total value for each of imported pork, chicken, and beef are taken from

the Summary Report on Trade of Japan. Data on the other argument are all from the

Monthly Statistics of Agriculture, Forestry and Fisheries (MSAFF). For each of pork,
4This fact can be seen in Table 1, which summarizes the shares of imported beef in the total beef

consumption, 1977-2001.
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chicken, wagyu, dairy cattle beef, this publication provides the total domestic output in

Japan. Since the quantity of exports is ignorable small, the total Japanese meat demand

for each of pork and chicken is assumed to be equal to the sum of the total domestic

output and the total quantity of imports. Pork and chicken are assumed to be freely

traded. Because, under this assumption, domestic prices are equal to world prices, the

values of imported pork and chicken are calculated by multiplying wholesale prices in the

Tokyo market to quantities imported.

With respect to pork, chicken, and wagyu beef, we use data on pork dressed carcass,

broiler live weight, and bullock beef, respectively. Quantity data for dairy cattle beef

is constructed by adding fatten bulls and waste cows, while price data is of bull for

fattening.

All published data that we use are monthly data. In order to transform them into

quarterly data, we simply add monthly data for quantity data (Ton) and take a weighted

average for price data (Yen/Kg). We choose not to use monthly data directly because

seasonal fluctuations in monthly data reduce the accuracy of estimation. Price data are

not adjusted by a price index; such an adjustment is not necessary because our estimation

is based on shares of meat items.

3.2 Incompatibility Between Domestic and World Prices

With respect to the beef imported to Japan, available data on domestic and world prices

are not comparable and do not capture the extent of distortion accurately. In fact, the

lack of readily available data on the domestic price of imported beef has been an obstacle
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for many of the existing studies on the Japanese demand for meat. Hayes, Wahl and

Williams (1990), for example, deal with this difficulty by assuming imported beef and

dairy cattle beef to be perfect substitutes; under this assumption, data on the domestic

price of dairy cattle beef can be treated as that of imported beef. However, evidence

exists that indicates that imported beef is not a perfect substitute of either wagyu nor

dairy cattle beef (Mori and Lin, 1990).

One way to construct data on the domestic price of imported beef is to use the

purveyors’ prices of different cuts of imported beef that are reported in Chikusan Nippo

(Livestock Daily). In Japan, before the switch from quota to tariff protection in 1991,

beef was imported almost exclusively by the government-sanctioned organization called

the Livestock Industry Promotion Corporation (LIPC). The purveyors’ prices are those

at which wholesalers purchase from the LIPC. As Mori and Lin (1990) demonstrate,

the purveyors’ price data is useful for explaining the Japanese demand for beef. It is,

however, not suitable for measuring dead weight losses due to the incompatibility between

the purveyors’ price data and the available world price data, as is explained above.

The domestic price data based on purveyors’ prices and the world price data do not

capture the extent of distortion accurately. This is because there are non-uniform time

lags between the LIPC’s purchase of beef from abroad and its sale to domestic resellers.

The length of a lag depended on the LIPC’s perception about the state of the beef market

in a particular period. In the case of chilled beef, lags could go up to several months,

and in the case of frozen beef, lags could extend over a few years. As a result, for the

imported beef cuts traded in the domestic market at any particular point of time, it is

unlikely that data can be obtained on the world prices that the LIPC paid to purchase
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those particular cuts. Moreover, even if such data were obtained, because of the non-

uniformity in lag, there would remain a serious problem in aggregating those data into

an index for the world price of imported beef.

A naive approach to this problem, which we do not take, could be to compare the

purveyors’ prices and the world prices at the same point of time. However, this approach

systematically underestimates the differentials between domestic and world prices (dis-

tortion rates) and, as a result, dead weight losses, because by holding inventories, pre-

sumably, the LIPC’s purchases were made when the price was low, and its sales were

made when the price was high.

Another important factor that makes the purveyors’ price data and the world price

data non-comparable is related to the evaluation of service that the LIPC provided. The

purveyors’ price reflects not only the sum of the world price that the LIPC paid to abroad

and the rent accruing to the distortion created by the LIPC’s quantity control but also

the ”normal” return to the service performed by the LIPC as a simple importer and an

investor in inventories. Therefore, the differential between purveyors’ and world prices

overestimates the distortion rate. This leads to the overestimation of dead weight losses.

3.3 Estimation

Let imported beef, wagyu, domestic dairy cattle beef, pork, and chicken be bottom-tier

goods 1, 2, 3, 4 and 5, respectively. Assume that the consumption level of beef, X,

is related to the amounts of consumption of imported beef, wagyu, and domestic dairy
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cattle beef by a Cobb-Douglas function. Let

x = x(x1, x2, x3) = x
α1
1 x

α2
2 x

α3
3 , (3)

where parameters αj satisfy
P3

j=1 αj = 1 and 0 < αj < 1 for all j; we assume the linear

homogeneity here in order to guarantee that if the consumption of every component of

the composite good, xi (i = 1, 2, 3), is doubled, the consumption level of the composite

good, x, gets doubled. The overall utility function, u, is of Stone-Geary, i.e.,

u(x, x4, x5) = β log(x− γ) + β4 log(x4 − γ4) + β5 log(x5 − γ5), (4)

where β+β4+β5 = 1, β > 0, β4 > 0, β5 > 0. The consumption levels x, x4 and x5 must

satisfy the non-negativity condition, x > γ, x4 > γ4 and x5 > γ5.

The actual estimation is based on the following first order condition of optimization:⎧⎪⎪⎪⎨⎪⎪⎪⎩
θi =

1

(α2+α3)
βx
x−γ+

β4x4
x4−γ4

+
β5x5
x5−γ5

· αjβx
x−γ , i = 2, 3

θi =
1

(α2+α3)
βx
x−γ+

β4x4
x4−γ4

+
β5x5
x5−γ5

· βixi
xi−γi

, i = 4, 5,

(5)

where θi is a share of each item in the total expenditure on goods 2 through 5,

θi =
pixi

M − p∗1x̄1
, i = 2, ..., 5. (6)

We estimate parameter values for β, β4, β5, γ, γ4, γ5, α2, and a3 by fitting the system of

“expenditure share functions” (5) to quantity data x̄1, x2, x3, x4, and x5, and price data

p∗1, p2, p3, p4, and p5 over a period during which the beef quota was actually imposed.

In doing so, we treat meat demands x̄1, x2, x3, x4, and x5 as independent variable

and shares θ2, ..., θ5 as dependent variable. Since system (5) is a non-linear system,

estimations are conducted by the methods of (1) non-linear least square, (2) non-linear

seemingly unrelated regressions (SUR), and (3) non-linear maximum likelihood.
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Because estimation results by these three methods are almost identical, only that

by SUR is reported in Table 2. The reported result is based on data from the first

quarter of 1977 through the first quarter of 1990. As the table shows, the fit of estimated

parameters is good.5 In the case of a non-linear model, the model’s explanatory power,

Durbin-Watson ratio for auto-correlation, and Chow-test for parameter stability are not

meaningful. Hence, we report parameter estimations and t-values.

Estimations are tried for data over different periods. The fit of parameter values

is best in the case reported in Table 2, although results do not vary much so long as

similar data periods are chosen. One possible reason for this may be that the LIPC

significantly changed its policy around that time. In 1988, Japan reached agreements

with U.S. and Australia on a program gradually to ”liberalize” its beef market. According

to the agreements, (i) at the beginning of April, 1991, Japan would switch from quota

to tariff protection. (ii) Japan would set the tariff rate at 70 percent in the first year

of ”liberalization” but reduce, by 10 percent every year, to 50 percent in 1993. (iii)

Before the time of liberalization, Japan would increase its beef quota by 60,000 tons

annually to increase the quota to 694,000 tons in 1990. Following those agreements,

Japan significantly increased its import in 1989, as is shown in Table 1.

Our estimation is based on the assumption that the consumption of the five bottom-

tier goods, imported beef, wagyu, dairy cattle beef, pork, and chicken, is determined

simultaneously. The estimation results indicate that this assumption is very much rea-
5By the central limit theorem, the residuals of regressions may be assumed to follow a normal dis-

tribution if the sample size is sufficeintly large. Under this assumption, t values may be thought of as

showing a fit of parameters under a non-linear estimation.
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sonable. If any of the bottom-tier goods (but imported beef) is dropped from the argu-

ments of the above utility function, we no longer obtain good estimation results by fitting

the model to the same data. Nor do we obtain good estimation results if we add fish,

another major source of animal protein in Japanese diet, to the set of bottom-tier goods.

From these estimation results, we may conclude (1) that consumption decisions are likely

to be made simultaneously with respect to the major meat items, i.e., beef, pork, and

chicken, (2) that decisions on meat items are made separately from fish consumption,

and (3) that beef is consumed as a composite consisting of imported beef, wagyu beef,

and dairy cattle beef, which are not perfect substitutes for one another.6

The standard method of estimating a virtual price is based on the assumption that

there is a single utility function that can explain consumption in both a quota period

and a non-quota period. Under that assumption, it is possible to use the utility function

estimated by data over a period during which no quota is imposed in order to evaluate

virtual prices over a quota period. Under our specification, however, the estimation based

on this method fail to produced reasonable results. This may be thought of as evidence

for the change in Japanese diet in the 1990s, discussed in the Introduction.

4 Distortion and Dead Weight Losses

In this section, we use the utility function estimated in the previous section in order

to examine the extent of market distortion created by the Japanese beef quota and the
6That estimation results are not good if fish is included in the utility function may be due to the

quality of available data on fish consumption, which is not very high.

12



resulting dead weight losses.

4.1 Estimated Distortion Rates

In order to estimate distortion rates, it is necessary first to obtain virtual prices of

imported beef. The estimation in the previous section is based on the assumption that

the prices of wagyu, dairy cattle beef, pork, and chicken that the representative consumer

actually faces are different from price data represented by p2, ..., p5. Denote by π2, ...,π5

the prices that the representative consumers face. These prices π2, ...,π5 can be obtained

by πi = θi(M − p∗1x̄1)/xi with the estimated values of θi. Then, the virtual price of

imported beef at the demand vector ξ = (x̄1, x2, ..., x5) is given by

π1 = πi · u1(x̄1, x2, ..., x5)/ui(x̄1, x2, ..., x5), (7)

where i ∈ {2, ..., 5} can be chosen arbitrarily.

The extent of market distortion caused by the non-tariff barrier on imported beef can

be captured by the ratio between the virtual price of imported beef and its world price,

δ = π1/p
∗
1. If δ > 1, the amount of import that the country would desire in the case of

free trade exceeds the actually amount. In the case of free trade, δ = 1.

Table 3 reports the estimates of δ (distortion rate). The time series of distortion rates

indicates that there are several distinct periods over the span from the first quarter of

1977 through that of 1990. The first period is that from the first quarter of 1977 through

the fourth quarter of 1978, in which the distortion rate was quite high (δ exceeds 4 except

for the first quarter of 1978). The second period is that from the first quarter of 1979

through the second quarter of 1988 in which the ratio went down as low as 2 to 3.5
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except for the third quarter of 1979 and the first quarter of 1980. Although during this

period the distortion rate remained relatively high, the third period is that from the third

quarter of 1988 through the first quarter of 1990, in which the distortion rate was fairly

low (1.17 to 2).

These results are comparable to the findings of Brenton and Winters (1993) and

Bettendorf and Buyst (1997). In Brenton and Winters (1993), the distortion rates due to

the exporting-country-specific quotas that the U.K. imposes imported on leather footwear

are estimated to be δ = 1.4 to δ = 2.5. In Bettendorf and Buyst (1997), the estimated

distortion rate caused by the interwar quantity-restraining rent control in Belgium fells

from δ = 2.8 to δ = 1, as the supply increases.

4.2 Dead Weight Losses

Table 4 reports the estimates of yearly dead weight losses that are based on the estimated

utility function reported in Table 2. The first column summarizes the relative size of dead

weight losses in the total expenditure on beef. Over the periods from 1977 through 1978,

the relative size of dead weight losses exceeded 27 percent. This period was followed by

the 1979-87 period in which the relative size of dead weight losses fell to levels as low as

10 to 20 percent. Furthermore, during the 1988-89, the relative size sharply decreased

from 7 to 2 percent.

In order to compare our result with that of Anderson, it may be useful to measure

the relative size of a dead weight loss in the sum of expenditures on dairy cattle beef and

imported beef, which is presented on the second column of Table 4. This is because An-
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derson (1985) measures the relative size of a loss in the sum of expenditures on domestic

and imported cheese, which are treated as perfect substitutes. In the present setting,

unlike Anderson (1985), imperfect substitutability is assumed among wagyu, dairy cattle

beef and imported beef. In Japanese diet, however, imported beef cannot be thought

of as a very good substitute of (very expensive) wagyu but of (relatively inexpensive)

dairy cattle beef. In this respect, the relative size of a dead weight loss in the sum of

expenditure on imported beef and dairy cattle beef may be more directly comparable to

Anderson’s result. According to Anderson, the dead weight loss from the U.S. cheese

quota is 8.7 percent of the total consumption of major cheese items.7 In our result, as

the second column of Table 4 shows, the relative size of a dead weight loss was 57 percent

in 1977, 47 percent in 1978, between 16 percent and 26 percent from 1979 to 1987, 10

percent in 1988, and 3.6 percent in 1989.

The shares of beef in the Japanese total food consumption, which can be obtained by

dividing the numbers on the third column of Table 4 by those on the first column was

about 2 percent, while the average share of cheese in the total food consumption of the

U.S. was 0.065 percent in Anderson’s result. In this respect, the relative extent of a loss

that the Japanese beef quota caused may be considered to be much more significant to

that attributable to the U.S. cheese quota; while our results summarized on the third

column of Table 4 shows that, in the Japanese beef case, the relative size of a dead

weight loss in the total food consumption was generally larger than 0.2 percent over the

1977-1987 period, Anderson’s result shows that, in the U.S. cheese case, it was about
7With supply reallocation, according to Anderson, the welfare loss amounts to 49.7 percent.
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0.006 percent.8

In the case of Japanese beef quota, in fact, the total values of dead weight losses

themselves were quite sizable. As the last column of Table 4 shows, the dead weight

losses were exceeded 100 billion yen until 1987 (except for 78 billion yen in 1979, 74

billion yen in 1980, and 99 billion yen in 1987). After those years, dead weight losses

stayed between 25 billion yen and 65 billion yen until 1990.
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Year Quantity Share of Imported Beef Major Events
(tons)  in the Total Beef Consumption (%)

1977 84390 2.343
1978 99877 1.98 1978 Japan-US Agreement 
1979 129669 1.526   *1983 Target Quota =30800 tons
1980 121888 1.624 1978 Japan-Australia Agreement
1981 122431 1.618   *1982 Target Quota =135000 tons
1982 122069 1.624 1982 Japan-US Agreement
1983 137584 1.441   *1987 Target Quota =58400 tons
1984 145561 1.363 1982 Japan-Australia Agreement
1985 150592 1.318   *1987 Target Quota =177000 tons
1986 179103 1.109
1987 220032 0.903 1987 Agreement
1988 263549 0.754   *1990 Target Quota =694000 tons
1989 348695 0.57
1990 376118 0.529  *Trade Liberalization in 1991
1991 353141 0.564 1991 Tariff Rate = 70%
1992 411538 0.484
1993 511625 0.39 1992 Tariff Rate = 60%
1994 588611 0.339
1995 648749 0.308 1993 Tariff Rate = 50%
1996 629646 0.317
1997 647328 0.308
1998 666389 0.3
1999 677371 0.295
2000 719347 0.278
2001 674948 0.296

Table 1     Quantity of Imported Beef and History of Import Policy
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β β4 β5
0.69313 0.15953 0.14735

(6.54052) (7.99008)

γ γ4 γ5
-95529.46543 118532.2255 -126339.1302

(-1.99804) (3.79021) (-1.77479)

α1 α2 α3
0.26879 0.33067 0.40054

(10.8114) (10.8091)

 

Notes : Numbers in parentheses are t statics testing the null hypothesis
that the parameter is zero.

Table 2    SUR Estimation of Parameters in a Multi-Tier Utility Function
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Quarterly Period Distortion Rate Quarterly Period Distortion Rate
1977:1 4.36148 1984:1 2.92693
1977:2 4.49216 1984:2 3.02679
1977:3 4.93639 1984:3 2.45580
1977:4 6.99836 1984:4 3.24020
1978:1 3.63335 1985:1 2.50646
1978:2 4.56782 1985:2 2.44151
1978:3 4.76911 1985:3 2.78450
1978:4 7.86084 1985:4 3.32298
1979:1 3.34193 1986:1 2.87601
1979:2 2.98064 1986:2 3.69268
1979:3 1.97227 1986:3 3.64017
1979:4 2.57785 1986:4 3.21331
1980:1 1.93982 1987:1 2.88240
1980:2 2.59550 1987:2 2.75730
1980:3 2.15904 1987:3 3.00119
1980:4 3.19607 1987:4 2.28389
1981:1 3.00874 1988:1 2.94683
1981:2 3.02953 1988:2 2.28642
1981:3 2.97830 1988:3 1.90732
1981:4 3.36972 1988:4 1.61552
1982:1 3.67964 1989:1 1.72761
1982:2 2.86193 1989:2 1.17405
1982:3 2.98137 1989:3 1.29900
1982:4 2.47750 1989:4 1.65538
1983:1 2.51444 1990:1 1.26991
1983:2 2.75803
1983:3 2.53954
1983:4 3.28168

Table 3    Estimated Rates of distortion
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Year DWLs in 
Billions of Yen

Food (%)
Imported Beef (%)

1977 29.424 57.002 0.571 164.25
1978 27.460 47.011 0.509 153.02
1979 10.656 17.846 0.249 78.17
1980 10.115 16.181 0.219 74.09
1981 17.145 26.336 0.364 128.63
1982 15.121 22.794 0.331 123.13
1983 13.549 21.676 0.289 111.49
1984 14.576 25.002 0.319 126.54
1985 11.896 20.443 0.267 109.14
1986 15.387 26.171 0.338 142.31
1987 10.614 17.315 0.232 99.49
1988 6.638 10.531 0.147 64.69
1989 2.313 3.642 0.054 24.70

Beef (%) Dairy Cattle Beef

Table 4    Dead Weight Losses (DWLs)

Shares of DWLs in the Total Expenditure on
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