%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

Jowrmal of Agriculeiral and Applied Evoncmics, 39,10 April 2007):47-60
@ 2007 Southern Agricultural Econamics Association

Meat Demand in South Korea: An Application
of the Restricted Source-Differentiated Almost
Ideal Demand System Model

Shida Rastegari Henneberry and Seong-huyk Hwang

The hrst difference version of the restricted source-differentinted almost ideal demand
syatesnt iy used to cstimate South Korean meat demand, The results of this stody tdicate
that the United States has the maost to pein frorm an increase in the size of the South Korean
imported meat market in termus of its beef exports, while South Korea has the most ta gain
from this expansion m the pork market. Moreover, the results indicate that the 1Tnited
Slates has a competitive advantage to Australia in the South Korean beel market. Results
of this study have implications for TS, meat exports in this ever-changing poley

etryiraniment.
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Rising per eapita incomss and the rapid
econemic growth in South Korea during the
last two decades have brought about a signift
icant change toward Weatern hife styles and
diets in urban areas. This change has led to an
increasc in consumption of animal protein
compared with the traditional Korean astaple
fooda, cereal and vegetabies, From 1980 to
2003, per capita meat consumption ({beef,
purk, and chicken} changed from 11.3 kg to
30,9 kg, an increase of 173%. During the same
period, seif-auMiciency for beef, pork, and
chicken decreased from 97.8% to 36.3%, 100%
to 33.8%, and 1{0% to 76,79, respectively. In
2003, South Foreans consnmed the greatest
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amcunt of pork (16.% kgfperson), followed Ty
beef (7.9 kpfperson} and chicken (6.1 kg/per-
acn) (KRED. The size of the South Korean
imported tmeat market s expected to grow
even further in the future, with expectations
of econtinued economic growth and market-
access measures negotated in bilateral and
muftilateral apreements.

The South Korean government has taken
major steps in the Jast decade to open their
botders to foreign meat suppliers, which had
led to South Eorea becoming an increasingly
important player m the global markets
{MATY, In 2003, South Korea was the second
largast market for U.5. beef, fourth for US.
pork, and sixth for TS, poultry, importing
§816 million, $79 million, and 5350 millen of
1.5, beef, pork, and pouliry meats, respec-
tively. Understanding this emerging markat
and fartors shaping it are of importances o the
1.5, meat producers, marketers, and policy
malkets in developing effective marketing
programs targeted toward ecxapanding sales
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and market shares in South Korea and in
future trade negotiations,

In this light, the prmary objective of this
study is to estimate a meat demand system for
South Kerea, differentiating meats hy type
and by source of origin. More specificaily, the
objective of this study is to analyze the impact
of econarmie factors on T8, competitivensss
in the South Korean meat import market and
to provide estimates of meat import demand
elasticities for thiz market.

Following a historcal overview of the
South Korean meat irade policies and review
of other studies related to Pacific Rim meat
markets, a model of South Korean meat
demand is specified and the estimation results
are discussed,

South Kaorean Meat Trade Policies and
Related Studies

In the past, the Scuth Korean government
restricted the importation of meats through
a guota system, which had been in offect since
1948, Given the rapid growth of meat produoct
markets in Korea, major meat-exporting
countries such as the United States and
Australia requested an opening of the South
Horean market for beef imports through the
General Apreement on Tariffs and Trade and
World Trade Orpanization negotiations. With
the establishment of the quota system, imper-
tation of beef resumed after & years of no trade
(USDA-ERFE).

During 19882003, significant progress wag
made in reducing South K.orean meat import
barriers. Beef quotas were raised from 123,000
tons in 1995 to 225,000 tons in 2000, The beef
market became liberalized on January 1, 2001,
when a tanff-only system became effective and
the state trading of beef imports was discon-
tinued. Quotas for frozen pork and chicken
were raised from 1995 through the first half of
1997, and ahsolute quotas were ended on July
1, 1997, Tariffs were lowerad from 1995 iavels
te 25% and 20% in 2004 for frozen pork and
pouitry, respechively (Dyck and Nelson).
However, at the end of 203, this liberalizarion
progress was intermpted when South Korea
banmed beef imports from the Umied States

because of a case of mad cow disease in the
United States (LJSDA-ERS).

As a result of the liberalization, South
Korea became the world™s ninth larpest meat
importing cowntry and the world’s fourth
largest beef importing country in 2003. Fur-
thermore, among the Asian countries, South
F.oren has become the second larpest imported
meat market after Japan, with imports ae-
counting for two-thirds of the volume of
beef consurned in 2003 (MAF). In particuiar,
Korean meat imports from the United States
have increased significantly during the last
geveral years, with the US, share of the
Korean imported meat market in terms of
volume increasing from 40% in 1993 to 53% in
2003 (KATI. As a perceatage of total South
Korcan meat consamption volume, imports
from the United States grew from 4% in 1993
to 155% in 2003 (KATT and KREI}.

The South Korean market is differentiated
in terms of buyers’ attitudes toward meats
imported from various sources, The grain-fed
beel imported from the United States, account-
ing for 65% of volume of imports, has gmerally
been viewed as having a higher goality than beef
imported from other sources, About 70% ol
imports from the United States were under the
high price category of ribs, 1o, stnp loin, end
tenderloin, while this figure was only 29% for
Australia. Gver 88% of 11,5, exports and about
42% of Australian exports to Seuth Korsa were
in the form of ribs and ehuck roll. Tt is impettant
to recognize these quality differences in meats
when apaiyzing the South Eorean meat import
demand. Through a market research survey,
Kim et al. examined the atiitude of the hotel
sector beef purchasers toward the prain-fed beef
praducts from major patential supplying coun-
tries. Survey results indicated that the United
States has been suceessful in creating 5 positive
image with the Korsan international hotel
sector for grain-fed “made in the U.S.A.” brand
beef, while the Canadian beef does nat have the
same pereeived customer value in the hotel
sector. Australian heef exporters in the past
have targeted their prass-fad heef to the price-
genaitive general retall sector.

Despite becoming an emerging market for
U.5. meats, published research on the analysis



Henreberry and Hwang: 5, Korgan Adear Devand

of South Korean meat demand is limited.
Most of the previgus studies addrassing global
demand have focused on Japan as an imper-
tant export deatination for TS, meats (Hayes,
Wahl, and Williarms; Wabi and Hayes; Yang
and Koo}, Regarding South Korcan meat
demand, most of the past studies have nsed
appregate copsumer or wholeaale-level data,
without differentiating imported meats as
a sepatate category (Byrne et al.; Havwes,
Ahn, and Baumel; Koo, Yang, and Lee), Jung
and Koo, in their stody of South Korean
demand for meat and fish products, differen-
tiated beef into Hanwao (beef from domestic
cattley and mpart quality besf, However, in
their study, imported beef was included as an
agpregate category (not differentiated by

supply souree) and imported pork and chicken
were not included,

A Modlel of Sonth Korean Meat Import
Demand System

The Ammington trade model and the abknost
ideal demand systemn (ATDS) have been used
m the literature for the analysis of seurce-
diffarentiated impotrt demands. Although the
Armington trade model differentiates poods
by countrica of origin, it suffers from the
restrictive assumptions of a single constant
elasticity of substimtion (CES) and homothe-
ticity, which may lead to biased parameter
egtimates {Yang and Koo} As an alternative
to the Arminston trade model, the AIDS
madel has been used in import demand
estimations. The AIDS model represents
a flexible complete demand system, aod it
does not require the additivity of the utility
function. It satisfics the axioms of choics
exactly and, under certnin conditions, aggre-
gates perfectly over consumers (Deaton and
Muellbauer). Owing o its ndvantages. the
ATDS model has been used in the analysia of
both macracconcmic and microeconomic de-
mand systemns and has been a popular tool for
rescarchers.

Since the imain objective of this study is to
apalyze the impact of economic varables on
U5, compctitiveness in the Sonth Korean
meal mnport market, a source-cifferentiated
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ATDS (SDAIDS) model is used, The SDAIDS
15 a moediiled version of the AIDS tmedesl,
which allows for source differentiation of
variows types of meats without imposing block
geparability. One of the main advantages of
SDAIDS includes estimates that do not
suffer from aggregation bias over import
sources of over goods. The SDAITS model
iz peneraily estimated using instrumental vari-
able techniques (Yang and Koo}, which are
expecied to result in more reliable parameter
estimates.

Following Yang and ¥oa, the SDATDS
model is specified as

E
1) s+ 35w )y o ()
ok

where subacripts { and 7 indicate gooda (4, f =
1,2, ..., M), apd & and & mdicate countries of
origin or sources, Good 7 may be imported
from m different origins, while good ; may
have r origing fwhere i =7 =1, ..., m,and
k=1, ...,#x.w, measures the budget share
of good { imported from source A {produet 4,),
p,. 15 the price of goad § imported from source
k (product 7.), E is the total expenditure on all
gooda in this demand system, and P* is a price
index defined as

(2} m(P=wnt Y Y aIn(ey)
Ik
F3 S e,
PiF J ok

The SDAIDS model in Equation (1) above
is nonlinear as a result of the nonlinear price
index in Equation {2). To make the system
linear, Deaton and Muellbauer suggest uzing
the Stone’s price index, here specified as

A =3"% w,in)
Pk

However, using the above price index may
create a simultaneous-equation bias sines w,,
which 18 used as a dependent variable in
Equation (1), is employed as an independent
vanable in the Stone’s price index. To avoid
simultaneity, Ealcs and Unnevchr suggest
using lagged w;, in the Stone's price index.
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The Restricted Source-Differentinted AJDS

Given that in the meat category there are
several kinds of nonseparable substitutes from
varipus import ocigins, and since @ large
enough sample sizes in empirical applications
may not be always ensured, the SDAIDS
model may suffer from a degree-of-freedom
problen.’ To reduce the number of parame-
ters, block substitutability is assumed.

The reatriction imposed on the paramsters
of the demand systernm by assuming block
substitutability implies that the cross-price
effects of products in good 7 on the demand
for produet & in good i are the same for all
products it good § (see Yang and Foo, page
299, for the block substitutability restriction
specifieation), Hence, the prices of other goods
from warious origins are represented by an
aggregate price for that good in the equation
of a given source-differentiated product, For
example, in the estimation of Korean demand
for U.8. beef, the prices of pork imported
from wvaricus sources are represented by ons
apgregate price for pork. In other words, the
South Korean demand for ULS. besf is
assutmed to have the same cross-price response
to perk from the United States as it does to
pork from European Union (EUT). The as-
sumpilon of hlock subshtutability feads to
a reduction of the number of parameters in
each equation from MN + 2 to M+ (N —~ 1)+
2. The SDAIDS mode] becomes the restricted
SDATDS maodel (RSDAIDS) when the as-
sumpticn of block substitutability is imposed.

The RSDAIDS iz aperified as follows:

(3} wh=ay + > 1, Iipy)
&

+ z For 1T (P} B, 11 (f%) .

[ED)

'For example, suppose we estimare an SDAIDS
model for South Korean meat import demand far
thres types of meats, each impored from three
fource;, The SIAIDS model will include 1) param-
etets {mme own- and crossprice parametsrs, plus
intercept and expenditure coefficient), to be sstimated
in =aeh of the nine equatinna for sach type of source-
differantiated meat.

where
It a}= z Whewr 10 (PR )-
K

The general demand restrictions of adding-
up, homeogeneity, and Slutsky symmetry can
be imposed by restricting the parameters of
the import demand system as fallows:

Adding-up:

{4) ﬁ?% =1 ;*r,”fﬂ;
ST TER

Homogeneity:

{5) Z;““ ; Ty =0

Symmeiry:

(Bl Yo = Thy

Because of bleck substitutability. the symme-
try cenditions among goods do net apply here.

Marshallian measures of price elasticities
are computed [rom the estimated parameters as

Yi
(7 E-fnfﬁ=_1+;,i'—ﬂ'fﬁ‘

M

T
R (E")
it

By [ 2
Wy wy

Equation (7} represents owa-price elasticities,
Equation (8) represents cross-price elasticities
between the same goods from different
grurees, and Equation (9) represents cross-
price elasticities between different goods.
Expenditure elasticity is specified as

{9 =y

{10)  w; =1+ b

To test far the statistical significance of price
and expenditure elasticities, standatd errors
were calenlated using the varianes of a linear
transformation of the elasticity formulas
{Equations 7-10). The method offered by



HHenneherry and Hwang: 8. Korean Meat Demand

Mdafri and Brorsen was used here to calenlate
the standard ervors and subsequently the
statistical sipnificance of the elasticities.?

The Empirical Model

In the empirical analysis of the demand
syatetr, the properties of homogeneity andfor
symmetry are often rejected, This is normally
because consumers are unlikely to adjust
instantanecusly to changes in price, income,
ot other determinants of demand. Snel
eonsumers’ behavior might be caunsed by
psychological factars, such ag habit formation,
habit persistence, or invenlory adjustinents
{EKesavan et al}. Likewige, Insiitutional fac-
tors, such as changing from an import quota
systern to liberalized trade, contribute to the
observed lapped efiects in the analysis of
import demand. Therelore, the demand be-
havior might be hest represented hy models
allowing for dynamie adjustments. To allow
for lapped effects, dynamic medela include
lagped dependent variables and lagged resi-
duals as exogenous varables. However, owing
to the small satnple size in this study, the first
difference AIDS model is used here as
suggested by Ealse and Unnevehr.?

*For caleulating the standard errors of the
estimated elasticities, the estimated parameters in the
model {Equation 11) wers first incarly transformed as
the following' e = Ah, whers e is the vector of
estimated elasticities (&', 1'8), b is the vector of
estimated RSDAIDS model parameters {78, B'3), and
A 15 a mainx of constants (budpet sharees), Then, the
variance covariance matriz of e [VAR(e)] was
calculated as: VAR(E) = A VAR)A', where VAR (H
is the varance covariance matrix of h.

Ralea and Unnevehr mentioned that the first
differetice. AIDS madel is marginafly infetor to
a dynamic AIDS model but the first diffarsnce ATDS
model produces simdlar results In this study the fiest
difference AIDS model was vsed o abtain maore
power due to the small sample size, Considering that it
is likely for the vatisung meat pooes to afTest hudget,
shares with different lengths of kags, we emnployed the
Schwartz inaformabon erilerion (SIC) m order to
determine the lengths of lags associated with vations
prices and expendimres Altheugh the rasulcs showed
varying numbers of [ags, becanse of the stmall sample
size and subsequent degrees-of-fesedom problems, we
staved writh the first difference model.
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(1) Aw= Sy, A+ S rydln )
3 et
+Eh,lﬁln(%).

Data and Estimation Procedure

Quarter(y data from 1996 to 2003 were used to
estimmate the parameters of the RSEDATLS.
The meats studied hete are pork, poualtry, and
other meats. Other meats include offal,
trutten, lamb, and meats of horse, tabbit,
and deer. In this study, weak separability of
fish and noafish meats is assumed, since this
assumption could not be tested as a result of
data limitations on domestic fish consumption
for the period of this study* Howewver,
geparability of fish and nonfish meats in Scuth
Korea has been tested and supported in the
literature {Byrne ot al; Capps et al; Koo,
Yang, and Lee), Mevertheless, following
Hayes, Wahl, and Williams, a test of separa-
bility in the South Korean fmporied meat
market between fish and nonfish meats {as an
aggragate sroup and non-source differentiat-
ed) was conducted. Resuliz indicate that
separability could not be rejecied at the 3%
gipnificance level,

South Korea imparts meats from various
sources. A country was identified as a supply
scurce if imports from that source constituted
over 106 of the total South Korean imports
of the selected meat. Otherwise, importations
are inclnded in the reat-of-the-world (ROW)
catepory. With thiz eriterion, the source-
differentiated imported meats are beel from
the TInited States and Austraha; pork from

*Tn demand analysis, researchers aften use multi-
stage Budgeting in order to reduce the number of
gstitvated pacameters (Eales and Unnevehr). This
stody agsumes teo-stage budgeting of total meat
expenditure, with the frst stage consisting of fish
and nonfizh meats. In the sccond stage, the nonfish
meats group s divided into beef, pork, poumitry, and
other meats, each differentiated by supply sources,
The geparability of South Forzan meats from
imported meas was tested and separability was
reeated, Therefore, Seath Florean produced meats
wers itncluded in the model.
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Tabie 1. Summary Statistics for Expenditure Shares of Korean Meat Tmparts, 1996-2003

Vartable Mean SD Minimum Maximum
Besf 04695 0.0302 .35995 0.5257
douth Korea 03612 0.0395 0.2357 4168
United Siates 00740 0.0358 00307 01,1518
Aunstraha 0.0240 0.00732 0, 0nog 0.0378
The rest of the warld 00107 00044 0.0037 QL0204
Park 3639 .0233 0.3097 N.A4214
South Korea 03259 n.0235 02801 0.3521
Canada HO0dG n.0o19 0,000 0.01045
United States o031 n.ools 0.0001 00069
EU 3.0158 (00aG 0.0001 0.0302
The rcst of the world (L0673 0.0035 0.0001 00146
Poultry 1333 0.0191 0.1204 0.1831
Sonth Korea .1404 01201 0.1044 01725
Urnuted Jtates 0,007 00025 0.0029 00129
Thailand (30044 (L0034 0.0001 00114
The rest of the waorld 10021 00021 0.0001 0.0068
Chihor moats 00123 00059 Q.0042 0.0229
Spurce KOS

Canada, the United States, and the European
Union, and poultry from the United States
and Thailand. The ather meats category 1s not
geparated by Import sources.

Because retail/wholesale-level prices for
imported meais were not available, unit value
impert prices were nsed to measure market
pricea for impoerted meats. Date on import
value (in theusands of doilars) and guantity
{in metric tons) were from ECS. Source-
differentiated import priecs (unit values) for
individual meats were caleulaied by dividing
the total import value by the total import
guantity.” Data were then converted from
1.8, dollars into Won (South Korean curren-
c¥) using current exchange rates fTom KCS,
Quantities of domestic meat consumption and
prices were reported at the wholesals level and

! Crring to the lack of data an wholesale price for
gource-differentiated impored tnears, unit yalues
{value disided by volume of imports) are used hers
to praxy market prices Howsver, unit values might
not be & perfect measure of wholesale market prices.
For example, trade restricions (such as quotas) might
not changs the unit value for a meat fron a particular
import source, but they might change wholesale
market prices of meals heeanss of supply restrictions.

were ohtained from WACEF, The summary of
sample statisties of zource-differentiated ex-
penditure shares for each meat is presented in
Table 1.

In order to Lake mto acesent the impact
of the foot and mouth disease (FMDIY out-
breaks in 1999 and 2002, in anather version
of the model, a dummy variable for FMD
was included as an intercept shifter, However,
this dummmy wvarjable was net staustically
significant. ITn addition, dommy wvadables
reflecting seasonality in meat demand were
included in the pretest estimation. Although
the variables were significant, they were neot
included in the final version of the maodel
becanse of the small sample size and the
subsequent degrees-of-freedom problem. In-
stead, data were adjusted for seasonality using
the X-11 method developed by the ULS,
Census Bureau {SAS). The X-11 procedurs
provides seasonal adjustment of time series
data.

Yarous hypotheses regarding South Kore-
an consumer behavior were tested and applied
to the RSDAIDS model of the Scuth Korean
meat import demnand gystem (Equation 11}
These hypothsses include preduct aggrega-
tion, block separability, and the endogeneity



of expenditure and prices. System misspecifi-
cation is also tested.

Product Aggregation and Block Scparabifiny

The RSDATDS modal uvsed in this sindy is
based on the assumption that consumers place
differant walues on the same commodity
onginating from different countries, However,
this mssumption needs to be tested. The
product aggregation test is uwsed to assess
whether various products {e.g,, beef supplied
from vanous origns) could be considered as
one agprogate group (non—source differentia-
tion) B

Additionally. in a two-stage demand anal-
ysis, weak separability 15 frequently assumed
as a maintained hypothesis. Here, for parsi-
monions estimatians, wo are interested to
know whether we could smdy various types
of mesats separate {rom sach other. The meats
studied here are besf, pork, poultry, and other
meats (including mution and lamb). If sepa-
rability iz assumed, each type of meat (e.g.,
beef) could be considerad as separable from
other meats (e g., pork and pouliry} at a more
aggregate level, Block separability allows for
cach type of meat to be estimated individually,
without having to incorporate the prices of
other meats. In thiz siudy, the test by
Moschini, Moro, and Green is used io test
for block separzbility. Using the following
parametric resirictions, the black separability
in the RSDAIDS model is testad,

g 1 )
E'I"'I:,,m + e, W)

(wy + By, J0w, + B
{“"kl- + E}:J, }(Wlﬂ + ﬁm} !

{12}

for (ig, fn) A and (f, m) B, (or all 4 = B,
where 4 and B refer to comumodity groups

£ The assumpban of produet aggregation has been
ugad n part, wn the literature top test perfect soh-
atitutability among produsts. Perfeet substitutability
implies that the source-differsntiated product prices
are expected to be perfactly correlated and to react
gimilarly to relevant price changes {Fayes, Wahl end
Witliarns). However, product oggrapaton may not
necessarily imply perfect substitutability, For details
of the product aggrepation test refer to Yang and
Koo, pp. 4001,

Table 2. Test Resolts of Block Separability
and Product Aggregation

Block Separabihty”:

Hy: Beef i5 separable from afl other meats.
ERP = 105 30%+4  Jfe = 23

Ha: Pork ta separable fromm all ather meats.
LR = 35295+ df =731

Hrn: Fouliry ia sepacable from all other meats.
LR = 483.13*" dfF =28

My All of the above (beef, pork, and peultty)
LR =10.12*

Product Agpregation:

Ha: Peef can be agaremted.

F=21a63* df 18 for numetato: and 306 for
denominator
Hp: Poik can be aggregated.
F=374.a0%Y  A[* 28 for numerator and 306 for
denominatat
Hu: Pouléry can be aggregated.
F=792096%  df 18 for nwmerater and 306 for
denominator
H: Al of tha nbove
F=33533** Af &4 for numerator and 306 for
denominator

‘;l'hl: critical valees of xi-l‘.l.l‘.lmtf‘-ﬂ’ xi-ﬁ.m,df-ll* and
Yo —ngsdf=g 2 4164, 5219, and 15,5, respectively,

" LA e the statistie of log-likelihood vatio test,

= dFf is the degress of freedom

“ The ocritical walues  of  Fy_gp1dE) - 15,46 = 306,
Fam M df =20 dF; =306, O Fao00LdF) wfd i =306 2FE
1,903, 1,787, and 1,530, rospcotively,

* Tndwcates spnificance at 5% lovel.

*¥ Tndicates sagmficance at 156 lewel

{e.p., beel or pork) and other variebles are as
defined before.

The Wald F-test was used to test the
hypothesis of product aggregation over diffar-
ent supply sources. This tesl was conducted by
imposing restrictions related to the assump-
tions of product aggregation {as described
earlier) on the parameters of the RSDAIDS
model.

Test results for block separability indicate
the rejection of the oull hypothesis that beef,
pork, poultry, and other meats are separable
from one another ac the 15 sipnificance level
{Table 2). Therefore, the rasults indicate that
studying each meat separate from the athers is
not an approphate assumption for the South
Eorean sowrce-differentiated meat import
demand estimation. Subsequently, the null
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hypothesis of product aggregation was tested
and was rejected at the 1% significance level,
supporting the use of a source-differentiated
model. More specifically, the results give
support to studying domestically produced
meats along with source-differentiated im-
ported merts.

Test af Endageneity

Endogenouz prices and expenditure pught
lead to binsed and inconsistent parammeter
estimates, Tn the model used in this study,
the expenditure variable {E in Equation 11
might not be truly exogenous since expendi-
ture 15 used to compute the dependent vanable
(Flenneberry, Plewthonpngam, and Qiang;
Thompson), In addition, simce the import
gquota sysiem was in effect during part of the
estimation period of this study, this would
have meant that meat import quantities were
firat set by source of orvigin and then prices
were determined by forees of demand and
given the hixed supplies. Therefore, meat prices
may be endogencus duning the study perioed.
Moreover, long lags (exceeding 1 year in the
case of Beef} in produvction response to prices
might resnit in relatively xed meat supply o
the shott run, leading to simultaneous-equa-
tion Bias (Wahl and Hayes),

The Wuo-Hauwsman eadopeneity test as
described by Tohnston and DiNNardo {see
P34y was emploved in this study to test for
endogeneity of price and expenditure vari-
ables, This test was perforrmed by regressing
potentially endogenous variables (prices and
expenditures) on a set of instrumental vari-
ables (auviliary regression)’ From this re-
preasion, the residuals were calcutated and
were included in the RSDATDS as additional
explanatory variables, A jont test was con-
ducted to sec whether the cocffiments of these
residunls equal zero. IF these coefficients

*In anxiliary regressions, the following instrumean-
tal variables were used in the estimation of predictad
values of prices and expenditures: source-differentint-
¢d lagged prices, congumer price index, pross domestic
produoct, lagaed real cxpenditurs, and unit price of
importad feed corn,

Table 3, Endogeneity Test Resulis of Expen-
diture and Prices

Wariables Test results
Expenditure ([ = 13, dfyF =280) F = 2R5**
Price (df; = 13, df; = 303
Beef
Kotrea F=1.00
Uwited Stataa F = 3.45%*
Australia F = 2.06"
ROW F = 200"
Parlc
Korea F =145
Canada F= 137
United States F=123
EU F=1054%
ROW F=15%
Foultry
Korea F=14a2
United States F=13
Thailand F =088
ROW F=106&
Crther meats F=110

“¥ af) and df; are the degrees of freedom for numesator and
denorminator, cespectivaly,

=The erirical  wvalues of  Fyonildh =1105o 1
Famnilghi=13e=i0, B0 Foodosdi o13dh =103 B8
2121, 2,189, and 1,753, respectively.

* Tndicabes mgnificance at 3% l=vel,
** Indicates signifjcance at 1% fevel,

statistically equal zern, it can be concluded
that endogeneity does not exist. From the test
regults, the endogeneity al the expenditurs;
prices of beef fiom the United States, Aus-
tralia, and the ROW; and prices for pork ffom
Canada and EU eould not be rejected
(Tak¥le 3. Interestingly, test results sugpeest
that pouliry prices are unifermly exogenous.
These results are expected since the production
cyele for poultry i less than 1 year, allowing
producers to respend to price changes within
the observation periad.

Systerm Miscpecificarion Tests

Functional foem, statie and dynamic homo-
skedasticity, and autocorrclation Lests, as
suggested by McoGuirk et al., are wssd here
to test for system musspecification, Test results
are presented in Table 4. From the results of
the system mrusspecification tests (Table 43, i
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Tahle 4. Misspecification Test Results
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Test df" dris® Fralue p-valuc
Functional form 13 99 1.52 1.1204
Sratic homoskedastcity 109 268 153 0.4269
Dynamic homoskedasticity 13 183 0.34 0.6170
Independence 13 B i.15 0.3255

L% dfy and df; are the degrees of froedom Tor numerator and denomnatar, reapectively,

can be concheded that the null hypotheses of
linearity, static and dimamic heomaoskedasti-
city, and no autgcorrelation cannot be rejected
at the 1% significance level. To test for
parameter stability, this study employed the
single-equation Chow tesi. and the period al
ihe elimination of trade barriers was deter-
mined as a dividing point for the Chow test.
From the test results, the null hypothesis that
variance during the first period equals vari-
ance during the second period cannot be
rejected at the 5% significance level To test
for normality, the Jarque-Bera test was
performed. Results show that the assumption
of normality of the error terms, in each of the
estimated equations, camnot be rejected at the
5% sipmificance lavel.

Resulis

Prior to model estimation, it is mecessary to
test the stochastic propertics of the data. Thus,
using the standard augmented Dichey-Fuller
{ADF) unit root test, it was checked whether
data were statiopary or nonstationary. From
the resuits of the ADDF unit root test, it was
concluded that all wariables n levels were
nonstatignary, while ail the frst differcoec
vanables were stationary.? Therefore, the
reaults imply that given the data used in this
study, the frsl difference RSDAIDS model, as
compared with the atatic RSDAIDS, is
appropriate for estimations., Moreowver, the
adjusted Wald Fatest as described in Eales and
Unnevehr was used to test for homagenaity
and symmetry restrictons. Results for homo-
peneily (across commodities) and symmetry
(for each commuodity, across sonroes) in the

FTo save space, thase teauits are not reported hers,

first difference RSDAIDS (Equation i)
showed that these properties could not be
rejected at the 5% significance lewvel.

Because of the endogeneity of some of the
prices and expenditure, the model {Equation
11) was estimated using an iterative three stape
least sguares (38LE) tmethod of estimation,
agaguming block subsibiutability and with
homogeneity and symmetry (applhied to prod-
ucts belonging to same category of good)
imposed. Because of the assumption of blocgk
substitutability, the symmetry coadition
amaong pgoods eould not be imposed.

Because meat expenditure shares {wy, ) sum
ta one, the demand system composed of
expenditure share ecquations for the four
source-differentiated meats would be singular.
Therefore, the last equation {other meats} was
dropped from the system for estimation
purposes. The coefficients of the dropped
equation were then caleulated from the add-
ing-up restriction. Here, we dropped another
equation and reestimated the system in order
1o determine the parameters and the standard
errors of the last equation. The results are the
seme as caleulating the parameters of the last
equations from the adding-up condition.

hlarshallian demand clasticitics were cal-
culated from the estitoated parameters (Ta-
hie 53,7 Tn the beel market, all expenditure
elasticities are positive, and beef from Kores
and the United States hag statistically sigrif-
icant expenditure elasticitics. Beef from the
South Korsan domestic cattle (Hanwoo)
shows the highest expenditure elasticity
(1.87), as compared with the imported beef.

* Hicksian elasticilies wete not prescnted here since
meats account oc anly a tiny fraction of Korean
consumers’ income, and thus Marshallian and Hick-
glan clasticities are pearly identical,
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