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Development and Application of a New Model for the
Analysis of International Price Transmission
Impacts(PTM) on Agricultural Market
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O E¥ LI 34 7134 248 A% 2¥L 7]€4 2= Boyd and

Brorsen (1986), Goodwin and Schroeder (1991), Gardner and Brooks
(1994), Goodwin and Holt (1999), Goodwin and Grennes (2002),
Baulch (1997), and Asche, Bremnes, and Wessells (1999), A4 %

(1996) 53 AR
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Schroeder, 1991).
log(P%) = a; + bilog(P”) + e (1)

714, P¥ = Korea Import Price
P* = World Farm Price (e.g. U.S. farm price)
b; price transmission coefficient

e
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error term
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O UAAAF AR B Granger (1969), Akaike (1976), Boyd and
Brorsen (1986), Colman (1996), Copeland and Copeland (1998),
Frino, Walters, and West (2000) 52 #%3d}% 5. Multicollinearity,
B4, NARST & agdt Ao 7HF o] obd A 9 AR A

B2E °]&3HZE.

P-= A= , ande, = |

t I:PZI]’ L’zl(’.) azz(i)jl e €y 2)
A 71X, Pi, Px © 79 F£U7E T vjZe] FrtRurtE, ete At

gtol™ white noise AHE 7R3

O AICe 93] Alxt= 271EE AAHY L.

st =714 = fIK Import Price;;, K Import Price;2 US Farm
Prices-;, US Farm Price:-2) (3)

o= F#7F4 = f{K Import Price,-;, K Import Pricerz US Farm
Price;-;, US Farm Price:-z) (4)

log(P%) = a» + bolog(P™) + e



4714, P*

Korea import price level for a given commodity

P™ = macro variable for Korea
bz = price transmission coefficient
e = error term

O B2y 3 7178 48 53 284, FAAAH 4 (Kwiecinski and
Quaisser, 1993).

R* = p&/p¥

71 A, R*= domestic price to world price ratio
P* = Korea farm price level for a given commodity
P* = Other country farm price level (e.g. U.S, Japan, for a

given commodity)

r‘-ln:
517
Sl
R
o

- SFE AEE/FYE AFE AESY FAG 284S
= pt/p*f

A 71N, RM'= livestock output/input ratio e.g. beef price to corn
price ratio
P = livestock price e.g. beef price
pPF = feed price e.g. corn price

3. A5 9] AF HX2E
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T {1 8= XR 9 Stationarity EI A E (0| =$ i &l)

Market Level Commodity Currency ADF Test Statistic
Farm Level
Corn $US -2.07
Soybean $US -1.66
Barley $US -2.12
Rice $US -2.10
Beef $US ~1.44
Pork $US -2.24
Chicken $US -3.78%
Wholesale Level
Soybean $US -3.99+
Barley $US -243
Rice $US -2.09
Beef $US -2.21
Pork $US -2.21
Chicken $US -1.59
Import Level
Corn $US -1.49
Soybean $US -1.12
Wheat $US -192
Beef $US -2.56
Chicken $US -2.13
Retail Level
Rice $US -2.10
Beef $US -0.70
Pork $US -1.79

a/ ADF is augmented Dickey Fuller Statistic, null hypothesis is non-stationarity.
Asterisk indicates reject null hypothesis at 10% level of confidence. All variables are
in logarithms.
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E 2 st= XIg 2| Stationarity El A E(H 3 7| &)

Market Level Commodity Currency ADF Test Statistic
Farm Level
Corn Won -0.96
Soybean Won -1.15
Barley Won -0.69
Rice Won -1.60
Beef Won -0.03
Pork Won -2.22
Chicken Won -4.00*
Wholesale Level
Soybean Won -1.89
Barley Won -1.82
Rice Won -1.47
Beef Won -1.10
Pork Won -2.28
Chicken Won ~2.58%
Import Level
Corn Won -2.11
Soybean Won -1.95
Wheat Won -2.17
Beef Won -2.71
Pork Won -0.90
Chicken Won ~2.02
Retail Level
Rice Won -1.60
Beef Won -0.36
Pork Won -0.77

a/ ADF is augmented Dickey Fuller Statistic, null hypothesis is non-stationarity.
Asterisk indicates reject null hypothesis at 10% level of confidence. All variables are
in logarithm.
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E 3 o|j= Xz el Stationarity E| A E (o] =2$ 7| F)

Market Level Commodity Currency ADF Test Statistic
Farm Level
Corn $US -4.00%
Soybean $US -156
Wheat $US -2.14
Barley $US -2.00
Rice $US 0.30
Beef $us -2.49
Pork $US -1.70
Chicken $US -1.01
Retail Level
Rice $US -1.01
Beef $US -0.10
Pork $US -3.04x
Chicken $US =2.77*
Korea Consumer 199
Price Index (CPI) '
Exchange rate -2.08

a/ ADF 1is augmented Dickey Fuller Statistic, null hypothesis is non-stationarity.
Asterisk indicates reject null hypothesis at 10% level of confidence. All variables are
in logarithms.

O Cointegration Bl&E: 229 7}A Ato|d| Cointegration®] EAs+A &
T AR YEd,

- 1X -



# 4 Cointegration HHAE

Commodity , ADF
Import US$ & Corn -2.13
Korea Farm US$ Soybean -1.72
Beef -1.47
Pork -2.51
Chicken -4.11*
Import US$ & Soybean -3.96%
Korea Wholesale US$ Beef -2.02
Pork -2.37
Chicken -1.94
Import US$ & Corn -191
USS. Farm US$ Soybean -3.03
Wheat -1.69
Beef -2.55
Pork -1.58
Chicken -1.34
Import, Won & Corn ~1.98
Exchange rate Soybean -1.48
Wheat -1.74
Beef -3.67*
Pork -0.92
Chicken -1.68
Korea Farm, Won & Corn -2.34
Korea CPI Soybean -3.00
Barley -2.41
Rice -1.37
Beef -1.55
Pork -2.24
Chicken ~4.03*
U.S. Retail US$ & Rice -2.38
U.S. Farm US$ Beef -1.15
Pork -3.01




#* 4 Cointegration El 2 E (%)

ADF

Commodity
Korea Retail, Won & " Rice -2.80
Korea Farm, Won Beef -1.74
Pork ~0.54
Korea Retail US$ & Rice -2.09
U.S. Retail US$ Beef -148
Korea Retail, Won & Rice -2.60
Korea CPI Beef -0.99
Pork -2.19
4. AAR 2Y F7
41. v FA7M43 =59 Y73
<AAR>
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5 JHANol Bdx(0]x s®@IHAR st FelotA, $US 71 FE) af

Constant i R?

Corn o) 6.3 0.76

Soybean 610 2540 087

Wheat (12é.2é)7) (1%?0) 081
Beel 1699 020 0.0007

Chicken (g:g% (gg; 011

a/B is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses.

O White Noise HIAE

¥ 6 White Noise EIAE (21N 2N o)

. “Barrlettss -
Commodity K-S Statistic Fishers Kappa
US Corn Farm — Korea Corn Import 0754 2.96
Korea Corn Import — US Corn Farm 0859 3.74
US Soybean Farm — Korea Soybean Import 0952 3.03
Korea Soybean Import - US Soybean Farm 1766 4.08
US Wheat Farm — Korea Wheat Import 0910 4.85
Korea Wheat Import—> US Wheat Farm 1901 4.03

a: Tests failed to reject the null hypothesis of white noise residuals at the ten
percent level of significance in all 6 equations.
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AR el

- 9L BN ARt LTS HAEAR QoA BEA0l 0T
2 ¢ 9% U Ty ARl AR 2L AL oA
E2 AN 5840 v HHE ¢ A5 I FF Alold e
WAZ 3F WA 9F9 AU JdE Aoz EXEH Boyd and
Brosen, 1986).
F7 A I AR EA HA
Commodity Causality' . Equat'ior‘l )
Wald F-Statistic F-statistic
US Corn Farm — 2* Korea Corn Import 8.81x* 7.86% 29
Korea Corn Import — 2* US Corn Farm .08 9.35% 32
US Soybean Farm — 2° Korea Soybean Import 5.93x* 3.44x% 15
Korea Soybean Import — 2* US Soybean Farm .46 2.73% 13
US Wheat Farm — 2* Korea Wheat Import 8.67x* 9.87% 34
Korea Wheat Import = 2° US Wheat Farm 1.16 3.25% 15

* Indicates significance at 5 percent level.

a For example, US comn farm price leads or causes Korean corn import price by
Z months, as evidenced by the significant causality Wald F-statistic

- Xiii -
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¥ 8 FUINAR sEIHA Alolo] JHA Mol EHMX|(0l=$ 7IE), af

Constant B’ D1 R?
Comn (14;507) gg?) | (—_1()1.2;8) o
Soybean (176.1;10) (2:??) (—_1(25.3296) 057
Beef (g% <Z§Z> (:g;) 0.60
Fork (gég) <§ﬁ3§> (:213411) 0.53
Chicken (%953) <(§Z‘33> <:g:é§> 0.18

a/B is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses. D1 represents a binary variable for the financial crisis
from October 1997 through January 1999.

¥ 9 FTHUZAZ TojjtA Atolo] JtA Mol e X (oj=$ JIE), af

Constant B D1 R?
6.30 0.29 052
Sovbean (8:83) (2.24) (-8.35) 046
1.33 055 046
Beef 52
e (5.81) (257) (-8.66) 0
057 0.41 036
p .
ork (12.10) (7.13) (-7.75) 051
0.66 053 ~0.24
hi ,
Chicken (23.08) (5.38) (-4.03) 0.34

a/B is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses. D1 represents a binary variable for the financial crisis
from October 1997 through January 1999.
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HAF. 2d 9897 A171(1997. 10. - 1998. 12.)9]

A3
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BolA 12t} 27 deht #9950 B8

b
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s

223 F=A7HA Atolol JtA Mo ErMX], af

B

I
0.08
0.18
0.30
0.73

0.000
0.05

0.21
(2.59)
0.38
(4.30)
37
(5.93)
0.75
(14.96)
-0.26
(-0.02)
0.26

(2.00)
since the model is in log-log form.

- XVi -

3.48
(6.16)
3.00
(4.87)
2.67
(6.07)
279
(7.89)
7.85
(7.25)
0.37
(5.86)

Constant
a/B is the price transmission elasticity,

T-values are in parentheses.

Corn
Soybean
Wheat
Beef
Pork
Chicken



E 8 FAIINAN s#IIA Atole] Iz Ho| EFM x| (0]|=$ 7| F), a/
Constant B° D1 R?
Comn (féi%) (gé?) (—_1()i.2e378> on
Soybean (176.1:0> (?2??) (—_10(5?296) 057
Beef (22673;) (2?1) (:g:;) 0.60
Fork (g:;; (géi <:(7)§111> 055
Chicken ?6?53) (g:g?» (:gg) 0.8

a/B is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses. D1 represents a binary variable for the financial crisis
from October 1997 through January 1999.

F 9 FTAUJADN ZofJtA Atole] JtA ol ERM x| (0]=$ 7| F), af
Constant A D1 R?

Soybean (g:gg) (gigi) <:g:§§) 046

Beef (éﬁ) <(2):2§> (ig:gg 0.52

Pork o 0m os1

Chicken m®w  e®m  am o1

a/B is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses. D1 represents a binary variable for the financial crisis
from October 1997 through January 1999.
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T AAES M E JEgS B8 o] dFdANE &7 BV HSF
9] W3t FAFE 71RO A= gt BEASE S
O 353 FUVE L %o ABAAE YeEWE Aoz I8 A 3t
&9 7}A A0 AgEs Ju7)7 0752 BA A TE 718 A =
A vehgon, oz 3, Y Bl $44 5o £22 dEe.
O &9 7t Ao A= Hu78 AYstaEs 34 &L Aog £
AELe. a2} 897 A17]1(1997. 10. - 1998, 12)0l = sHgof 7}
AAol §AX7 RE EE A 120 24 YelY} £UdAE0] 38
Bigto] it S AN FYo g st AFY A %
g 2Hl 9
F 10 =23 =74 Alole] JtHMo| EHM x|, af
Constant B’ R?
348 0.21
Com (6.16) (2.59) 0.08
3.00 0.38
Soybean (487) (4.30) 018
Wheat 2.67 37
6.07) (5.93) 0.30
279 0.75
Beet (7.89) (14.96) 0.3
785 026
p ,
o (7.25) (-002) 000
‘ 537 0.26
Chicken (5.86) (2.00) 0.5

a/B is the price transmission elasticity, since the model is in log-log form.

T-values are in parentheses.
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T 11 2897 Al7|9 &3 $oJtA Aol JHAE o] B, a

Constant B | R?
cor 609 oo 0P
Sovbean (iigg (;2) 0o1
Wheat 260 a2 o
Beef <:(1>:elsZ> éﬁf’é » 0.68
Pork Coa ) 046
Chicken (:8122) <111:sla§) 063

a/B is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses. Data covers the financial crisis from October 1997
through January 1999

O 2MARE7EA g W37t w4bE 7HAd niAE dFS BT 29 o
FE T2 870 AR £ AeES UHUE ALE
e s 238U SAE A2 Ha71E Addstn ¢ w2 74
o] FAAE UEtHS

O W &u|AE7}el 2vf7hA Apol o] FEA o] @A A= 7] s S A
a717F 242 2.15%F 3252 29 082K T =S olHd AH(E &F
9] 7HA 3 v 7hF o]l dAE o e SF +% 2 UHE ¥

AE FINAF= AL,
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T 12 2o[XpIIAX et smot 2 A0iJtA Atole JHA T 0|

Etd x|, af

Constant B’ R?

a) Price Transmission Elasticity from Korean Consumer Price Index (1983=
100) to Korean Farm Price

0.44 1.08

Comn (193) (25.37) 089
Soybean o Pl 046
Barley (igég (21i?657) 08
Rice élg) (1()3;?4113) 069
Beef ((ligg) (zlligi) 0.18
O
Chicken (ggg) (82}1) 0.0049

b) Price Transmission Elasticity from Korean Consumer Price Index (1983=
100) to Retail Korean Price

3.27 0.82

N

e (14.09) (1891) 081
182 215

Beef 0.37
e (-1.09) (6.93)
868 395

Pork (-1012) (20.40) 08

a/P is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses
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¥ 13 =3 ojx, d29 s#IHA v, af

a) Korea Farm Price / U.S. Farm Price

1970 2000
Comn 3.80 - 6.58
Soybean 2.59 14.00
Barley 3.25 - 692
Rice 0.92 5.92
Beef 1.32 353
Pork 0.85 2.12
Chicken 1.94 1.48
b) Korea Farm Price / Japan Farm Price

1970 2000
Soybean 0.96 1.16
Barley 0.89 053
Rice 0.62 (1977) 0.78 (1999)

a/ Korea and U.S. farm prices are data for January, 1970 and 2000. Japan farm
prices are annual data.

¥ 14 sEIHAD 207k Atolel A E o] EHM A, af

Constant B R? D2
Rice 0.96 - 0.89 0.92
(4.42) (30.83)
Beef 2.34 0.86 0.75 0.07
(3.91) (12.17) (2.09)
Pork 8.23 0.04 0.83 0.46
(12.41) (0.50) (19.7)

a/ P is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses. D2 represents a binary variable for structural change
in the meat market following the financial crisis, for the period February 1999
through December 2002.
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Uebg

O 4 @R M2 ME/FY JHAH|

Meat-Grain Price Ratio

—e— Koreafarmbeef/corn price ratioc & Korea farm pork/corn price ratio

—a— Korea farmchicken/corn price ratio
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Executive Summary

Price transmission refers to price relationships and the degree of
co-movement between markets. It has important implications for
agricultural policy makers, in terms of competitiveness, resource allocation,
market efficiency, market integration, liberalization, macroeconorrﬁc
effects, financial crisis, structural change, and imperfect competition.
The study begins with an introduction, followed by data and
methodology, then policy background for price transmission, and then

results.

One of the goals of Korean agricultural policy is improving the
competitiveness in the Korean agricultural economy. Given the
importance of efficient pricing and optimal price levels in the

agriculture, the objectives of this study are as follows:
Objectives Summary

The first objective is to examine price transmission for Korean
import prices and various other agricultural prices. For example, the
impact of U.S. farm prices on Korean agricultural import prices is
examined. The extent that Korean import prices change when U.S.
farm prices change is an illustration of price transmission. Under free
trade and the law of one price theory, a one percent change in world
farm price should be met with the same corresponding one percent

change in Korea, assuming no price rigidities across time, form, and

- Xxiii -



space. This would imply a price transmission elasticity coefficient of
one and fully integrated and liberalized markets. However, real world
economics dictates that the law of one price does not generally hold
and that the price transmission elasticity coefficient is not equal to one.
This implies price rigidities across time, form, and space, and some
pricing inefficiencies. If pricing inefficiency occurs, then some
agricultural resource misallocation and loss of welfare may occur.
Selected Korean prices at the farm, retail level, and some wholesale are
compared with those in the U.S, and the price transmission and pricing
efficiency is compared between the various markets. As well, causality
is also used to measure time lags for price transmission between U.S.
and Korean markets, with a shorter lag times indicating higher pricing
efficiency. Econometric price transmission models are used to estimate

the price transmission elasticity coefficient.

The second objective is to examine macroeconomic impacts on
agricultural prices, such as exchange rates and inflation, in the context
of price transmission. Agriculture 1s heavily dependent on
macroeconomic policies, and large macroeconomic price shocks have
impacted the Korean agricultural economy in recent years. If Korean
import price is directly linked to world price, then a one percent
devaluation in the exchange rate should lead to a one percent change in
Korean import price, for example. Econometric transmission models are

used for the macroeconomic impact analysis as well.

A third objective is to examine agricultural price ratios over time.
For example, ratios of Korean farm prices to U.S. and Japanese grain
prices are compared for selected commodities. As well, output/input

price ratios for the Korean livestock are compared with U.S. livestock
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e.g. the beef price divided by the corn price. However, prices between
markets over space may not converge or sufficiently transmit information
for a number of reasons. These include: (1) Producer subsidies or
consumer subsidies (2) Trade policies and industry protection (3)
Imperfect competition (4) Vertical integration with administrative
pricing (5) Time lags or logistical problems in international trade,

transportation, and transfer, (6) Poor information flows across markets.
Data Summary

Data includes Korean monthly prices for import, farm, retail, and
some wholesale. Commodities included in the study are corn, soybeans,
wheat, barley, rice, beef, pork, and chicken, in both Korea and the U.S.
for comparison. The U.S. price is an approximation to world price, and
a considerable share of Korea’s agricultural imports are from the U.S.
Some Japanese data is also used for comparison, given similarities to
Korea in terms of production, consumption, and food security. Import
markets including corn, wheat, soybeans, beef, and pork are given the
main interest, because of Korea’'s dependence on these sizable imports,
and structural change in markets such as beef and pork. Most of the
econometric analysis in the study is from 1996-2002, in order to
present current results and changes in various markets. However, some
caution should be used in interpreting results as two commodities in
two different markets can often differ by variety, grade, standard, level

of processing, and value added, and so may not be directly comparable.
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Statistical and Econometrics Test Summary

Equation F, Coefficient T, RZ, Stationarity (Augmented Dickey
Fuller), Cointegration (ADF), Wald F, Fisher’'s Kappa, Kolmogorov-
Smirnov, Akaike’s Information Criterion (AIC), Durbin-Watson, and

heteroskedasticity tests.
Results Summary
U.S Farm price to Korean Import Price Results (5.2)

The findings below indicate efficiency in the import grain markets.
This is important because Korea imports a large amount of feed corn
and soybeans for the livestock industry, and is quite dependent on

grain import markets.

Korean grain import prices show relatively high price transmission
from U.S. farm grain markets, indicating efficient markets for grain
imports. Price transmission elasticity coefficients for corn, soybeans,
and wheat were .74, .82, .62, along with fairly high R’ goodness of fit
levels at .76, .87, and .81 levels. A coefficient of .74 for corn import
price means that when U.S. farm corn price increases by one percent,
then Korean import corn price increases by .74 percent. Korean grain
import prices appear to have converged to closer U.S. levels after
allowing for transfer cost and other costs, indicating increasing

liberalization of the market.

All three grains were found to have a two month lag time for price
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information to flow fully between the U.S. farm market and the Korean
import market, according to the AIC and causality equation results. For
example, U.S. farm corn price is found to lead or "cause”Korean corn
import price by two months. This two month period is within range of
others findings for U.S. to Europe, and is reasonable since Korea has a
greater transportation distance from the U.S. than does Europe. Corn
price was found to be determined primarily on the exporter side or
supply side (U.S. side). This is likely the result of the large U.S. comn
exports, and resulting influence on the world corn export price.

The Korean beef market appears to have undergone considerable
liberalization in terms of price levels. The Korean beef import price to
U.S. farm price ratio dropped from about 2.2 in 1997/98 to about 1.8 in
2000. For pork, the ratios fell from 23 to 1.9, also indicating
considerable liberalization as well, and findings for chicken were
similar. However, there is still fairly low price transmission from U.S.
beef, pork, and chicken to Korean import prices for these meats,
compared to grains. This especially true for beef, which had a price
transmission elasticity coefficient of only a .04. This low price
transmission likely indicates that some rigidities remain between the
two markets. This may be due to border measures and the meat
import market structure in Korea. However, some caution should be
used when comparing U.S. farm meat price levels with Korean meat
import price levels, because the U.S. price represents live animals,
whereas the Korean import price is for meat that has been processed,
so 1s of higher value.
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Korean Import Price to Korean Farm and Wholesale Price
Results (5.3)

Results show that price transmission for grains from Korean import
price to Korean farm price is fairly low. For example, price
transmission coefficients are .39 and .09 for corn and soybeans. This
indicates that import price or world price has quite limited influence on

Korean farm price.

In contrast, Korean beef import price appears to quite strongly
influence Korean farm beef prices. Korean beef import prices showed a
relatively close connection to Korean farm prices, with a price
transmission elasticity of .97 and an R’ with a .60 value. This indicates
that Korean beef producers are competing directly with imported
products and highlights the importance of improving competitiveness of
Korean beef production. This is in contrast to grain production, where
Korean farm prices are not heavily influenced by import price. Import
chicken and import pork markets in Korea appeared less linked to
Korean farm prices than beef, with coefficients of .45 and .39.

The financial crisis from October 1997 through January 1999 appears
to have a major impact on Korean farm prices, measured in U.S.
dollars. Price transmission from Korean import price to Korean farm
price for corn, soybeans, beef, pork, and chicken showed a statistically
significant large drop in Korean farm prices relative to import prices.
This was due to lower exchange rates, and also lower demand in the
case of meat, due to lower consumer income. The financial crisis also
showed statistical significance for Korean import price to Korean

wholesale price, measured in U.S. dollars, for soybeans, beef, pork, and
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chicken.
Macroeconomic Results (5.4)
1) Exchange Rate to Korean Import Price Results

The exchange rate pass through during the 1997-98 financial crisis
(data October 1997- January 1999) shows very high exchange rate
pass through coefficients. All coefficients are above 1.0, are statistically
significant, and most have relatively high R? values. In other words,
Korean import price changes are larger than changes in the exchange
rate, which i1s unexpected, as the coefficients would be expected to be
well below one. This indicates that the exchange rate has a very large
and excessive impact on import prices during the financial crisis. This
may be due to merchants anticipating the exchange rate, and then over
reacting due to the crisis and adjusting import prices by amounts
larger than the actual exchange rate changes. This excessive exchange
rate pass through indicates the extent of over reaction, uncertainty, and
excessive import price volatility brought on by the financial crisis, and

the disruption to the import markets.

In contrast, exchange rate pass through during the entire 1996-2002
period was relatively low and below .40 for all commodities, except for
beef, which was .75. These lower pass through rates appear much
more expected than behavior during crisis. The high beef exchange
rate pass through value may result partly because beef retailers may
have been able to fairly easily pass on beef price increases to retail

consumers.
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ii) Inflation to Korean Farm and Retail Price Results

Results for transmission from consumer price index to Korean farm
prices show that farm prices for corn, soybeans, barley have kept up
with inflation over the period. Price transmission coefficients are 1.08,
1.56, 1.25, and with reasonable R? values. However, rice did not keep
up with inflation, as evidenced by a coefficient of .81. Farm beef, pork,
and chicken prices showed relatively low correlation with inflation, and
appear to be increasing at less than inflation except for beef, with a
1.39 coefficient.

Farm prices for the three grains have kept up with inflation because
of government support. However, the rice coefficient is lower than
others, as rice prices began to drop around 2001 because of changes in
rice policy. Both farm pork and chicken show very low coefficients on
of 04 and .21 and low R® values, indicating that these meat prices did
not keep up with inflation. This is likely because these commodities
have been liberalized considerably, and are no longer supported like the
grain sector. As a result, meat prices of chicken and pork have

adjusted more downward toward world price levels.

Results for retail prices show that beef and pork have fairly high
price transmission from the consumer price index, with coefficients of
2.15 and 3.25, respectively. This indicates that retailers have been able
to pass on price increases to consumers at rates greater than inflation.
However, the rice coefficient is .82, indicating that retail rice price

increases have been lower than the inflation rate.
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U.S. to Korea Farm Results (5.5)

Price ratio results are presented rather than price transmission
elasticities, as there is limited price transmission between U.S. farm
prices and Korean farm prices, especially for grains. One reason for the
limited transmission is the relatively high priced Korean grains due to
government support. Korean farm prices are well above U.S. levels, as
objectives of Korean policy include providing farmer welfare consistent

with urban welfare and also providing sufficient food security.

In 1970, Korean farm grain prices were about 3 times higher than
U.S. grain prices. However, rice price was about the same level as in
the U.S. Korean beef and pork price were roughly the same level as
in the U.S. though chicken was twice the U.S. price. But by 2000,
Korean farm price levels for rice, corn, and barley were about 5-7
times higher than for the U.S. Soybean prices were 14 times higher
than the U.S.

By 2000, Korean beef and pork prices had increased to 3.5 and 2.1
times the U.S. price. However, chicken had fallen to 1.5 times the U.S.
price, from about twice the U.S. price in 1970. This indicates that
Korean chicken is priced competitively relative to world levels. In
comparison with Japanese farm prices, Korean price for soybeans is
about 20 percent less, 50 percent less for barley, and about the same
for soybeans. Overall, Korean prices are closer to higher Japanese
levels than the lower U.S. levels. This reflects Korea’'s similar situation
to Japan, in terms of food security, available land, desire for rural

welfare, and resulting agricultural policies.
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Farm Price and Retail Price: U.S. and Korea Results (5.6)

Rice, beef, and pork prices were analyzed at the retail level. Korean
rice shows a very high price transmission farm level to retail level,
with a .89 coefficient and a high .92 R® value. This is likely consistent
with the goals of Korean agricultural policy, to ensure that farm price
increases are consistent with retail price increases, in order to ensure

that rice farmer welfare is linked to urban welfare.

Both beef and pork markets show structural change in the retail
market, following the financial crisis. This is confirmed by findings of
a statistically significant binary variable for the period February 1999
through December 2002. Retail prices for beef and pork show a
substantial increase relative to farm level prices for this period of
structural change that occurred following the financial crisis. This may
result from increasing concentration of firms in the retailing industry.
A number of the major trading companies have vertical integration in
the food supply chain, having ownership or business relationships with

retail chains, beef trading and processing.
U.S. Retail Price to Korea Retail Price Results (5.7)

Results show a reasonable amount of price transmission from U.S.
retail prices to Korean retail prices. Price transmission coefficients for
rice, beef, and pork were 1.24, 48, and .95. Inflation has likely provided
some common linkage for the retail prices, which have increased in
both countries. However, an important finding is the effect of the

financial crisis. The binary variable representing the Korean financial
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crisis is statistically significant in all cases for rice, pork, and beef.
When analyzed in U.S. dollars, Korean food prices faced a large price

drop relative to U.S. levels during the financial crisis.
Output price/Input price ratios for Livestock Results (5.8)

The financial crisis of October 1997 through January 1999 placed a
large stress on livestock profitability in Korea, especially for beef.
During the later months in 1997 the output price($/kg) to input
price($/kg) ratio for beef dropped from about 40 to 20 in a period of
about two months. The crisis caused corn import price to increase
substantially in value, due to the devaluation of the Won. At the same
time beef price dropped due to less demand from lower consumer
income and credit during the crisis. Some beef producers were forced
to stop raising livestock as they were unable to afford feed and other
imported inputs. Pork and chicken output/input ratios behaved similar
fashion to beef, and these industries were also significantly impacted
by the financial crisis.

Beef output/input ratios are higher for Korea than the U.S,, and this
may be one indicator that is favorable for Korean producers. However,
pork and chicken output/input ratios are much lower and closer to U.S.
levels. Corn prices paid by Korean and U.S. producers are somewhat
similar, so it appears that the higher beef prices received by Korean
producers are the main factor causing the higher beef output/input ratio
for Korea compared to the U.S. Overall, it would appear that the
Korean beef producer has received favorable output input price ratios,
however, increased imports from liberalization could drop beef prices
and put downward pressure on the beef output/input ratio. Therefore,
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beef producers will need to continue to enhance their competitive
position in beef production in order to cope with possibly lower

output/input price ratios.

Additional Observations

Beef producers and rice producers may face challenges in future due
to beef and rice prices above world levels. On the feed side, results
show efficiently priced and liberalized feed grain import markets. This
assists the livestock market, as it is dependent on imported feed. Pork
and chicken markets appear to be priced relatively competitively in
relation to world markets, due to removal of quotas and more
liberalization. If lower rice prices and diversion away from rice brings
some increased grain production, then livestock producers may benefit.
However, beef price levels appear relatively high compared to world
levels. To attempt to sustain prices, beef producers will likely have to
differentiate their product from imported beef, according to higher
quality, food safety, and other premium attributes. Per capita
consumption of beef will likely continue to increase along with income
in Korea, but domestic beef producers will have to provide a superior
product to imported beef if they are to benefit from the increased beef

consumption.

The financial crisis was very difficult for beef producers, who were
caught in a price-cost squeeze. Lower consumer income brought
reduced demand for income sensitive beef, and therefore lower prices.
On the cost side, feed grain imports and other imported inputs raised
costs. The problem was compounded with high exchange rate pass

through of costs to producers. At the retail level, beef price appears to
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have been increasing relatively quickly, compared to Korean farm price,
U.S. farm price, and import price. The increasing concentration in the
beef retail market and higher prices raises the possibility of some

imperfect competition in the beef retail market.

Rice producers are likely to face challenging times in future.
Decreasing consumption, excess supplies, more imports, and lower
prices are likely to force some producers from the industry if they
cannot diversify to some other alternatives. Further, rice prices are well
above world levels, and similar to Japanese levels. With Korean
producers facing some of the same difficulties as FEuropean and
Japanese producers, such as small farm size and high costs, some
similar strategies may be of interest. A number of European countries,
Japan, and others are focusing on multifunctional benefits related to
agriculture, such as conservation, and preservation of rural life and
landscape. Korea may find that a multifunctional approach for rice
policy may be worth considering for maintaining rice farmer welfare
and food security.

Methodology Summary

Method one shown below relates to objective one and examines the
price transmission between markets such as farm, import, retail, and
some wholesale, for Korea and the U.S. The model used here is based
on models such as Boyd and Brorsen (1986), Goodwin and Schroeder
(1991), as well as Gardner and Brooks (1994), Goodwin and Holt
(1999), Goodwin and Grennes (2002), Baulch (1997), and Asche,
Bremnes, and Wessells (1999). Bivariate (two variable) models are used

in the bulk of price transmission models, because adding more
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variables such as highly correlated prices would add multicollinearity to
the models, and may make individual coefficient estimates less reliable
(Goodwin and Schroeder, 1991). Other widely used examples of
bivariate economic models include hedge ratios, stock market Betas,
and cointegration models. The price transmission model used here can

be summarized with a log-log model form in time t:

log(P%) = a; + bilog(P¥) + e
where: PX = Korea Import Price

P® = World Farm Price (e.g. U.S. farm price)
br = price transmission coefficient
e = error term

Additionally, the equation is used with various combinations of farm,
retail, import, and wholesale price combinations between U.S. and
Korea, and within each country. As well, binary variables are added in
a number of cases to isolate the impacts of the financial crisis and
structural change in markets.

Equations below are specified to determine causality (Granger) and
lag times (Akaike) between markets. The following bivariate model is
found to have two period lag in this example, with variables being U.S

farm price and Korean Import Price:

K Import Price = (K Import Price;-;, K Import Price.z, US Farm Price;-1,
US Farm Price:-2)

US Farm Price = {K Import Price;-;, K Import Pricei-z, US Farm Price;-s,
US Farm Price;-2)
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The number of lags or price transmission time to be included in the
model is selected using Akaike’s Information Criterion (AIC) (Akaike,

1976).

Method two shown below relates to objective two and uses a macro
price transmission model for analyzing the impacts of macro variables
on farm prices and other prices. This macro transmission model

example can be summarized in log-log form, in time t:

log(P¥) = az + bilog(P™) + e _
where: P* = Korea import price level for a given commodity
P™ = macro variable for Korea or (other country), such
as exchange rate
b2

e

1

price transmission coefficient

error term

I

Method three shown below relates to objective three and is based on
Kwiecinski and Quaisser (1993). For case of international farm price
ratios, and relative comparisons of farm prices across countries, the

price ratios are computed in time t as:
RwK - P]{/PW
where: B* = domestic price to world price ratio
P* = Korea farm price level for a given commodity
P¥= Other country farm price level (e.g. U.S, Japan, for a

given commodity)

For meat, output/input price ratios are computed in a similar fashion
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for both Korea and U.S, for both beef, pork, and chicken:
RLF = PL/PF
where: R™'= livestock output/input ratio e.g. beef price to corn
price ratio

P'= livestock price e.g. beef pric

P = feed price e.g. corn price
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Chapter 1. Introduction

Section 1. Reasons for the Study

Price transmission can be described as the relationship and co-
movement between markets over time, form, and space. In the Korean
context, agricultural policy makers are faced with the goal of improving
agricultural competitiveness while at the same time ensuring sufficient
food security and farmer welfare. The competitiveness of the Korean
agricultural sector, along with production and consumption decisions, is
linked to resource allocation policies. A key to improved resource
allocation is proper pricing efficiency and optimal price levels for
products, so they can be more competitive in the Korean agricultural

sector.

This study provides insight into the price linkages within the Korean
agricultural sector, and provides an analysis of price transmission and
pricing efficiency between markets. As well, price levels and price
ratios between markets are examined, along with the impacts of
macroeconomic variables and financial crisis impacts on Korean
markets. Some attention is given to identification of structural change
within Korean livestock markets. Much of the emphasis in this study is
placed on import markets, such as corn, wheat and soybeans. This is
because Korea is heavily dependent on a variety of feed imports for the
livestock industry, as well as imports for human food consumption
imports such as wheat. However, meat imports are also given



considerable attention, since a large amount of beef is imported. Insight
into the Korean domestic beef market is important as it attempts to
become more competitive in relation to imported beef. While Korean
and import markets are a main focus of the study, some attention is
given to retail prices in order to examine the pricing mechanism
between farm and retail, though less focus is provided on the wholesale
sector. Korean prices are compared with world market prices. U.sS.
prices are used as an approximation for world prices in this study.
Since U.S. prices were found closely linked to Canadian prices, and a
considerable share of Korean agricultural imports come from the U.S.,
comparisons are made between U.S. and Korean prices. Some limited
attention is given to Japanese farm prices and policy for comparison,
given some similarities between Korea and Japan,' in terms of food

security and trade issues.

Price transmission has important implications for agricultural policy
makers, in terms of competitiveness, resource allocation, market
efficiency, market efficiency, liberalization, macroeconomic effects and
financial crisis, and imperfect competition. First, agricultural price
transmission plays an important role in resource allocation because it
can measure the extent to which one price change will impact another
price in the agricultural sector. Since prices influence production and
consumption as well as imports, price transmission ultimately impacts
resource allocation. Price transmission therefore impacts what a
country will produce and consume, and when it will do so. Secondly,
price transmission plays an important role in the efficiency of market
pricing and market efficiency. Speed of price transmission from one
market to another is not generally immediate, especially at the

international level from export to import markets. Faster price



transmission is desirable and is associated with more efficient pricing
in markets.

Thirdly, agricultural price transmission has implications for liberalization
of markets. As markets become more liberalized and integrated, the
law of one price dictates that all prices should converge closer to the
same international price level, after accounting for changes in time,
form, and space. Therefore, as particular domestic commodities become
more liberalized, price transmission analysis should be able to confirm
that which liberalization has actually been taking place. Prices should
be observed to begin to drop down toward world levels if liberalization
efforts are successful, and the Korean market would become more

integrated with the world market.

Fourthly, price transmission has important implications for macro
impacts on agricultural markets, such as the Asian financial crisis.
Changes in the exchange rate, for example, can have large impacts on
import prices. Price transmission analysis can determine the extent to
which the changing value of the exchange rate is passed on to import
prices. This relationship is important, because in times of financial
crisis, livestock producers may face large and unexpected increases in
feed grain prices and other imported inputs, and reduced credit. At the
same time, lower consumer incomes may cause decreased consumer
demand to drop, and therefore reducing livestock prices. The end result
is both a price and cost squeeze that can add excessive financial stress
to the individual livestock producer and to the livestock sector. Fifthly,
price transmission has important implications for identifying structural
change in agricultural markets. For example, price transmission

analysis can quantify structural changes, such as those that have been



taking place in the Korean livestock markets. Sixthly, there may be
implications regarding imperfect competition associated with an increasing
concentration and fewer firms at the retail level, for commodities such
as beef.

Section 2. Main Objectives of the Study

Given the importance of improving competitiveness in the Korean
agricultural economy and the importance of efficient pricing and
optimal price levels, the objectives of the study are as follows:

Objective One:

The first objective is to examine Korean import prices with respect
for price transmission. For example, the impact of U.S. farm prices on
Korean import prices is examined. The extent that Korean import
prices change when U.S. farm prices change is an example of price
transmission elasticity. Under free trade and the law of one price
theory, a one percent change in world farm price should be met with
the same corresponding one percent change in Korea and other
countries, assuming no rigidities across time, form, and space. This
would imply a price transmission elasticity coefficient of one and fully
integrated markets. Under this theoretical free trade case, perfect price
transmission occurs. However, real world economics dictates that the
law of one price does not generally hold and the price transmission
coefficient is not equal to one. This implies rigidities across time, form,
and space, and some pricing inefficiencies. If pricing inefficiency occurs,
then some agricultural resource misallocation and loss of welfare may

result. Selected Korean prices at the farm, retail level, and some



wholesale are compared with those in the U.S, and the price
transmission and pricing efficiency is compared between the various

markets.

As well, causality is also used to measure time lags for price to
travel from U.S. markets to Korean markets, for example, as a measure
of pricing efficiency. Under free trade,_ price transmission implies that
world farm price changes are instantly transferred to South Korean
prices. However, price rigidities such as reduced price information
flows or Korean trade policy, may result in a number of time lag
periods before prices are transferred from world levels to Korean
levels. If this slower price transmission occurs, then resource allocation
may be slower, and this could result in welfare losses. However,
market liberalization should result in improved price transmission and
corresponding improved price transmission, and improved welfare.
Overall, selected Korean prices at the farm, retail level, and some
wholesale are compared with those in the U.S.,, and the price
transmission and pricing efficiency is compared between the various
markets. Issues of interest include possible structural change in the
meat retail sector. Where appropriate, the impacts of the financial crisis
will also be identified.

Objective Two:

The second objective is to examine macroeconomic Impacts on
agricultural prices and price transmission. Agriculture is heavily
dependent on macroeconomic policies, and large macroeconomic price
shocks have impacted the Korean agricultural economy various
agricultural economy in recent years. For example, the 1998 economic

crisis with a lower valued exchange rate was difficult for Korean



livestock producers, because it meant higher priced grain inputs for
their livestock. The extent to that changes in exchange rates are
passed on to Korean import prices is known as the exchange rate pass
through, and is examined in this study. If Korean import price is
directly linked to world price, then a one percent devaluation in the
exchange rate should lead to a one percent change in Korean import

price.

This objective also includes examining the impact of inflation
(consumer price index), on Korean prices, such as farm level prices
and selected retail food prices. The extent that farm prices have
changed in relation to inflation has implications for farmer welfare.
Inflation is also examined for its relationship to selected retail food
prices, to see if food prices are consistent with the general price level
(CPD).

Objective Three:

A third objective is to examine agricultural price ratios over time, in
order to understand relative price levels. For example, ratios of Korean
farm prices to U.S. and Japanese grain prices are compared for selected
commodities. As well, output/input price ratios for the Korean livestock
are compared with U.S. livestock e.g. the beef price divided by the corn
price. The levels and variability of these price ratios can provide an
indication of risk, profitability, and price behavior of the various

commodities over time.



Section 3. Price Transmission Theory and Literature

Price transmission refers to the price relationships between markets
and the degree of co—movement between the markets. Most studies
have focused on spatial markets, and international cross border price
transmission studies, including include Boyd and Brorsen(1936),
Palaskas(1995), Mundlak and Larson(1992), and Boyd and Christie
(2000). Agricultural price transmission literature begins with early
studies such as Lele(1967) and Blyn(1973), who examined correlation
between agricultural prices in India. Later domestic studies include
Boyd and Brorsen(1985, 1988), Punyawadee, Boyd, and Faminow(1991),
Gravelines and Boyd(1999), Colman(1985), Ravillion(1986), Ardeni(1989),
Faminow and Benson(1990), Goodwin and Schroeder(1991), and
Goodwin(1992). More recent studies include Gardner and Brooks (1994),
Goodwin and Holt(1999), Goodwin and Grennes(2002), Baulch(1997),
and Asche, Bremnes, and Wessells(1999).

The above literature assists in building a framework to examine the
performance of the agricultural pricing mechanism in Korea and pricing
efficiency. This is of interest terms of resource allocation and
efficiency, and Kwiecinski and Quaisser (1993) argue that liberalization

will lead to improved pricing performance.

Price may be transmitted through the dimensions of time, form, or
space, however, space is the main dimension of interest here. In the
case of space, prices will differ between markets due to transfer cost
of getting the product from one location to another, but prices will
differ as well for other reasons explained below. The law of one price
implies that prices between markets should differ only according to



differences in time, form, and space. If the price in one market
increases by one percent, then the price for the same commodity in
another market should also increase by one percent according to the
law of one price, after accounting for differences in time, form, and
space. If the law of one price holds, then markets are defined as fully
integrated. This corresponds to a price transmission elasticity of one,
which is theoretically a highly efficient pricing mechanism, assuming

there are competitive markets, no collusion, and no interference.

If prices are not transmitted properly between markets, then they are
considered to be segmented (Boyd and Christie). This means they are
not highly related and not economically integrated. Prices may be
segmented or disconnected between markets for a number of reasons,
according Boyd and Christie (2000). These include (1) Producer
subsidies, consumer subsidies, or other internal policies (2) Trade
policies and industry protection (e.g. quotas, tariffs) may segment price
(3) Imperfect competition, such as at the processor or retail (4) Vertical
integration with administrative pricing (5) Time lags or logistical
problems in international trade, transportation, and transfer (6) Poor

information flows segmentation.

Relatively limited literature is available regarding macro price
transmission impacts on agriculture, as this concept is somewhat new
and unexplored in price transmission research. The main study of this
nature that relates to macro price transmission impacts is Palaskas
(1989).

The third objective, of constructing rice ratios for comparison over
time, is also relatively unexplored in the literature, except for
Kwiecinski and Quaisser (1993).



Section 4. Strengths of Model and Contribution Beyond

Previous Models:

This model used in this study has a number of advantages over
earlier studies on international price transmission. It includes a macro
price transmission model that provides information regarding
macroeconomics impacts on agricultural prices. Understanding macro
price transmission impacts on agriculture has become increasingly
important, given the 1998 financial crisis, and an increased reliance on
trade, both on the importing and exporting side. For example, exchange
rates can have a significant impact on a country’s importing food
sector, as evidence by the 1998 financial crisis shocks. Particular macro
impacts on agriculture, such as the 1998 financial crisis, can be also be
measured and analyzed by using a binary variable in the macro price

transmission model during the period of the crisis.

The second method included is analysis of price ratios, such as
Korean farm price to U.S. or Japanese price. These Korean to world
price ratios will provide a very useful indication of the extent the
agriculture sector is converging to world levels in terms of prices over
time. This will be complemented by the use of output/input price ratios
for livestock (e.g. beef price to corn price). As well, lag periods
between variables will be analyzed as appropriate, to determine how
long it takes for a price change in the U.S., such as corn price, to

impact the Korean corn import market.



Chapter 2. Data and Methodology

Section 1. Data

A main focus of the study is Korean import markets, as well as
farm, retail, and some wholesale, The main focus on commodities is
corn, soybeans, wheat, barley, rice, beef, pork, and chicken. Corn,
wheat, soybeans, beef, and pork are given the main interest, including
import markets. Corn, soybeans, and wheat are of interest because of
Korea's dependence on these sizable imports. Beef is of interest due to
high the structural changes and liberalization in the market, and efforts
to improve the competitiveness of Korean beef.). Korean prices are
used, along with world prices, approximated by U.S. prices, and
selected other country prices for comparison. Data is converted to US
dollars when comparing across countries, and monthly data is used for
the time series analysis. However, annual data is used for price ratios
when comparing Korea with Japan. Data includes farm, wholesale,
retail, and import markets. The U.S. prices are from U.S. Department
of Agriculture, while Korean agricultural prices are mostly obtained
from KREI and KATI (Korean Agricultural Trade Information). Macro
data is obtained from the finance ministries of each country of interest.
Most of the for the study data begins in 1970, though the bulk of the
econometric analysis presented in this study is from 1996-2002, in
order to present most current results and changes in various markets.
Statistical tests and measures carried out for the econometrics include
Equation F, Coefficient T, RZ, Stationarity Augmented Dickey Fuller
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(ADF), Cointegration ADF, Wald F, Fisher’'s Kappa, Kolmogorov-
Smirnov, Akaike’s Information Criterion (AIC), Durbin Watson, and

heterosskedasticity tests.

Section 2. Price Transmission Methodology

1. Method One:

Method one, relating to objective one, examines the price
transmission between markets such as farm, import, retail, and some
wholesale, for Korea and the U.S. The model used here is based on
models such as Boyd and Brorsen(1986), Goodwin and Schroeder(1991),
as well as Gardner and Brooks(1994), Goodwin and Holt (1999),
Goodwin and Grennes(2002), Baulch(1997), and Asche, Bremnes, and
Wessells (1999). It explains what percentage of price is one market is
transmitted to another market. For example, if the U.S. corn farm price
changes by one percent, the model will provide an estimate of the
estimate of the percentage change in Korean corn import price, known
as the price transmission elasticity coefficient. This provides an
indication whether particular country’s markets tend to be more
integrated or segmented relative to world markets, and provides a
measure of pricing efficiency. An econometric model is used and
specification assumes there is a market, where price is first determined
and then passed on to another market. This can be summarized with a

log-log model form in time t:

log(PX) = a; + bilog(P") + e (1)
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where: PX = Korea Import Price
})w

b; = price transmission coefficient

World Farm Price (e.g. U.S. farm price)

e error term

Additionally, equation (1) is used with various combinations of farm,
retail, import, and wholesale price combinations between U.S. and
Korea, and within each country. As well, binary variables are added in
a number of cases to isolate the impacts of the financial crisis and
structural change in markets. The main result of equation (1) is that
biis the price transmission elasticity coefficient. If b;=1, then a one
percent change in U.S. farm price results also in a one percent change
in Korean import price. This means the world farm to Korean import
price transmission is one. Therefore, world and individual country
prices are fully integrated, assuming competitive markets. But if biis
zero, this indicates there is no relationship between world and Korean
import prices. The closer the R* value is to 1, the better the fit of the
model. Also, the disturbance term, e, is likely to exhibit at least some
autocorrelation and non-stationarity since price levels are used to
preserve long-term market information (except for the causality
analysis below), so caution should be used in interpreting statistics
related to standard errors (Goodwin and Schroder, 1991). Bivariate (two
variable) models are used in the bulk of price transmission models,
because adding more variables such as highly correlated prices would
add multicollinearity to the models, and may make individual coefficient
estimates less reliable (Goodwin and Schroeder, 1991). Other widely
used examples of bivariate models include hedge ratios, stock market

Betas, and cointegration models.
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High levels of price transmission, near one, assuming a competitive
market, correspond to markets that are highly related to each other.
Put another way, they are market sensitive to market signals and
information, and have a very efficient pricing system relating the two
markets. Such related markets are also called integrated markets. In
some cases, markets may be found to be very closely related, or
cointegrated(Engle and Granger, 1987). Tests will be completed for
cointegration. However, the finding of cointegrated markets is unlikely
in this study, as cointegration between markets most often occurs only
when markets differ by a short space or distance. However, markets in
this study tend to vary by long distance (international price

transmission), or by different form (e.g. farm to retail).

Causality and time lag procedures are based on Granger(1969),
Akaike(1976), Boyd and Brorsen(1986), Colman(1996), Copeland and
Copeland(1998), Frino, Walters, and West(2000). They are used to
analyze the causality and time lags between the U.S. farm price and
Korean import price for corn, soybeans, and wheat, because the time
lags between these international markets are of interest. These price
relationships and their pricing efficiency are important given the large
imports of grain by Korea for feed and human consumption. Percentage
price changes are used for the causality and time lag analysis rather
than price levels, as it is short-term price changes rather than
long-term levels that are of interest. As well, multicollinearity is
minimized because of using price changes rather than price, and so
using more than one independent, such as a number of lagged
variables, is acceptable. A series of bivariate autoregressive (AR)
models are constructed. These are used in the causality tests that

follow. The number of lags included or price transmission time is
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determined using Akaike’s Information Criterion (AIC) (Akaike, 1976).
The bivariate model can be written as

P=Y AP +e,

-i

‘M"ﬂ

[}
—

i

_ B, | au@) a,@) _lreu}
i I:PZt:|, 4= [aZI(i) 022(1')]’ and ¢, = €y 2)

and P and Py are the Korean import price and the U.S. farm price
for grain, the e's are residuals, and the a’s are coefficients to be
estimated. Residuals of the bivariate autoregressive models are checked
for white noise and if the true AR model is selected and the residuals
are white noise, then consistent and asymptotically efficient estimates
of the parameters and standard errors are obtained by least squares
techniques.

The concept of Granger (1969) causality is used to determine the
direction of dynamic price adjustments. A variable X does not cause
variable Y if Y cannot be predicted better by using past values of X
than if past values of X are not used. If X causes Y and Y does not
cause X, then X is said to unidirectionally cause Y. Bivariate causality
occurs when X causes Y and Y causes X. This is called a feedback
relationship. Unidirectional causality has implications for price
discovery. For example, if U.S. farm grain prices cause Korean import
grain prices, then it would imply that prices are first discovered in the
U.S. farm market.
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The test for causality running from X to Y is performed by testing
the significance of the coefficients as a group rather than individually.
This test is conducted with the Wald F statistic. This test procedure is
a variant of Granger's test which Monte Carlo studies have shown to

be more powerful than the causality tests of either or Haugh or Sims.

Two equations are used for the following bivariate model that is
found to have two period lag in this example, with variables being U.S

farm price and Korean Import Price: ,

K Import Price = (K Import Price.1, K Import Price.; US Farm
" Price;;, US Farm Price:2) | (3)

US Farm Price = f{(K Import Price.;, K Import Price;s, US Farm
Price.-;, US Farm Price;-2) (4)

For example, if adding the past US farm corn prices adds significant
explanatory power to the Korean import corn price in equation (3), as
measured by the use of the F-test, then the US farm corn market
"causes”or leads the corresponding Korean import corn market.
Likewise, if the past Korean import corn price adds significant
explanatory power to US farm corn price in equation (4), as measured
by the use of the F-test, then the Korean import corn price "causes”or
leads the corresponding US farm corn price. However, the Korean
import corn market leading the US farm corn market would be
unlikely, given the relatively large size of US corn market and its
influence on world price and Korean price.
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2. Method Two:

Method two, relating to objective two, uses a macro price
transmission model for analyzing the impacts of macro variables on
farm prices and other prices, and is relatively new and unexplored in
research. The only relevant study of this nature that relates to macro
price transmission impacts is Palaskas(1989). This methodology used
here is a model that attempts to explain what percentage of a change
in a macro variable (such as exchange rate, inflation, etc) is transmitted
to the Korean import price, for example. It indicates the degree that
particular macro variables affect the agricultural sector. It examines
whether particular country markets tend to be more integrated or
segmented relative to the macro economy and macro impacts. An
econometric model is used and specification assumes there is a macro
variable with changes that can impact the agricultural sector through
farm prices. This macro transmission model can be summarized in an

example in log-log form, in time t:
log(P%) = az + bilog(P™) + e (5)

where: PX = Korea import price level for a given commodity
P™ = macro variable for Korea or (other country), such as
exchange rate
bz

e

price transmission coefficient

error term
The main result of equation (5) is that (bz) is the macro price

transmission elasticity coefficient. If bg=1, then a one percent change in

the macro variable (e.g. exchange rate) level results also in a one
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percent change at the import price level. This means that the macro to
import price transmission is one, so the macro and agricultural
variables are fully integrated, ‘given the particular commodity. But if
b2is zero, this indicates there is no relationship between the macro
variable and commodity prices. Again, the closer the R? value is to 1,
the better the fit of the model, and the disturbance term, e, is likely to
be autocorrelated, as it may capture some supply and demand factors

that are unexplained by the macro variable alone.

3. Method for Objective Three:

Method three, rélating to objective three, is based on analyzing price
level ratios as presented in Kwiecinski and Quaisser(1993). For case of
international farm price ratios, and relative comparisons of farm prices

across countries, the price ratios are computed in time t as:
R% = p&/p¥ (6)
where: B = domestic price to world price ratio
P*= Korea farm price level for a given commodity

P*= Other country farm price level (e.g. U.S, Japan, for a

given commodity)

For meat, output/input price ratios are computed in a similar fashion
for both Korea and U.S, for both beef, pork, and chicken:

RLF = PL/PF (7)

where: R = livestock output/input ratio e.g. beef price to corn price
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ratio
P= livestock price e.g. beef price

pPf= feed price e.g. corn price
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Chapter 3. Policy Background for Price Transmission

Section 1. Rice Sector in Korea

1. Korea Rice ConSumption

This chapter on policy background for price transmission provides a
perspective on Korean agricultural policy in the context of price
transmission. Since Korean agriculture has similarities with Japan, as
well as the European Union, some background is provided for these
regions. Since U.S. prices are used as an approximation for world
prices, some background is also presented on U.S. grain policy, as

much of U.S. agricultural policy focuses on the grain sector.

Per capita rice consumption in South Korea continues to decline.
After reaching a peak of 135.6kg in 1979, it has declined each year by
an average of 2 to 3 percent. By 2002 per capita rice consumption had
decreased to 85.5kg.(Table 3.1). This translates into total overall
consumption of 4.1 (million metric tons) MMT in 2003. The decrease in
Korean rice consumption can be attributed to increasing consumption of
meats, fruits and wheat-based products. With higher income and less
time to spend on home food preparation, rice consumption by urban
residents continues to decrease annually. The declining trend per capita
rice consumption is likely to continue in South Korea as consumers
strive to diversify their food sources to improve their dietary intake.
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Table 3.1 Rice Consumption and Utilization Pattern (unit: 1000 MT) a/

ar Table Rice Processing Consulzj;ti((:)im:}a{lg) b/
1991 4,930 285 112.9
1992 4,855 347 110.2
1993 4,814 351 108.3
1994 4777 228 106.5
1995 4,747 200 104.9
1996 4,710 111 102.4
1997 4,671 115 100.4
1998 4,640 : 110 96.9
1999 4,425 175 93.6
2000 4,209 183 88.9
2001 4,145 336 87.0
2002 4,100 400 855

a/ Ministry of Agriculture and Forestry (MAF)
b/ Table rice basis, Kg

Korean consumers have a strong preference toward the high quality
domestic Japonica rice variety. In the past, Ministry of Agriculture and
Fishery (MAF) attempted to promote a better-yielding Indica variety
rice, known as "tongil” (Table 3.2) in the Korean market to ensure
self-sufficiency, however, the Korean consumers never accepted this
variety as table rice. Consequently, Indica rice is mainly used for food
processing in South Korea.

2. Korea: Rice Production

Since the 1970s South Korea has achieved a high level of
self-sufficiency in rice and rice production is the largest of grain in

Korea. Particularly, after the introduction of tongil rice, cross-—bred
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from indica and japonica rices, rice production in South Korea
increased significantly. Tongil rice has higher yield than japonica rice
and farmers responded to this new variety by shifting their production
mostly to tongil rice. However, bad weather in 1980 resulted in an
extremely small rice harvest, creating a large deficit in rice supplies.
Because of consumers resistance to tongil rice, its production ceased in
1993 (Table 3.2). Since then Korean rice production has consisted of

mostly japonica rice.

Table 32 Rice Acreage, Yield and Production (milled basis) a/, b/

Indica (Tongil) Japonica Total
Acreage Yield Prod Acreage Yield Prod Acreage Prod
1985 343 © 5040 1,729 894 4,370 3,897 1,237 5,626
1986 272 4,720 1,286 964 4,490 4321 1,236 5,607
1987 247 4570 1,128 1,016 4310 4,369 1,263 5,497
1988 225 5,360 1,205 1,035 4,690 4,848 1,260 6,053
1989 182 5,110 931 1,074 4,630 4,967 1,256 5,898
1990 138 5,196 720 1,106 4,426 4,886 1,244 5,606
1991 49 4,940 240 1,160 4,440 5,145 1,209 5,385

Year

1992 1 5,570 4 1156 4,610 5,327 1157 5331
1993 - - - 1136 4,181 4,750 1,136 4,750
1994 - - - 1,102 4591 5,059 1,102 5,059
1995 - - - 1,066 4,450 4,694 1,006 4,694
1996 - - - 1,005 4,600 4,853 1,005 4,853
1997 - - - 1,062 5180 5,449 1,062 5449
1998 - - - 1,069 4814 5,097 1,069 5,097
1999 - - - 1,066 4,937 5,263 1,066 5,263
2000 - - - 1,072 4936 5,291 1,072 5291
2001 - - - 1,083 5,092 5,515 1,083 5515
2002 - - - 1,063 4679 4927 1,053 4927

a/ Source: MAF.
b/ acreage unit: 000 hectares (HA), yield unit: Kg/HA, Production unit: 000 MT.
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Since the mid 1980s, rice acreage has gradually declined at an annual
average rate of 3 to 4 percent. This decline is due to several factors.
First, farmers chose to shift land at the margin to other crops, which
are more profitable such as fruits and vegetables. Also, rising land and
labor costs in rural Korea made farming less attractive for small
farmers and increasing urbanization process contributed to reduction in
rice planting acreage (Table 3.2).

Rice has political and social significance in South Korea as
consumers consider that self-sufficiency is important to their welfare
and security. Korean farmers’ welfare is one of the main criteria to
determine success of the Korean agricultural policy. Thus, MAF has
devoted a substantial amount of agricultural extension-type resources
towards encouraging farmers to maintain or expand planted rice
acreage over the past two decades. The government has also attempted
to convert idled area to rice production. Planted acreage has increased
as a result. As a result, in 1997 planted area for rice production
reached 1.053 million hectares (Table 3.2).

In 2000, rice accounted for some 51 percent of total planted area and
for 90 percent of the total national grain production. It was also by far
the most important crop in terms of the value of production, accounting
for 52 percent of agricultural income and 25 percent of farm household
income.

In the late 1990s, the Korean rice sector had surplus of rice
production in excess of consumption (Table 3.3). In order to cope with
the structural problem of over supply and to restructure the sector
before 2004, when the current Uruguay Round agreement becomes fully

-2 -



implemented, the MAF introduced "A Comprehensive Plan on the Rice
Industry” in April 2002.

In order to stabilize and reduce the surplus the MAF plans to reduce
total rice acreage to 953,000 ha by 2005 from 1.083 million ha in 2001
(12 % reduction). The programs to achieve this goal include:

- Reduction in rice prices via market mechanism instead of government
intervention; '
- Encourage crop conversion away from rice with financial support

- Encourage the pfoduction of high quality rice that has lower yields

The MAF has proposed to use the Direct Payment System (DPS) to
provide compensation to farmers who reduce rice acreage. The
effectiveness of rice area reduction is critical to the ongoing WTO
negotiations. A reduction in the rice supply will stabilize the current
imbalance of supply and demand and reduce the price differential

between domestic and international prices.

Following the signing of the Uruguay Round agreement in December
1993, the MAF has budgeted a substantial amount of funds for the rice
sector aiming to improve the competitiveness of the rice sector. The
main objectives of these efforts were to improve rice quality and to
reduce rice production costs. In preparation for the gradual rice market
opening, the MAF initiated several policies including land ownership
reforms, direct income support, rural pension funds for elderly farmers’
retirement, rural infrastructure investment and agricultural export
support.
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Table 3.3 Supply and Demand of Rice Sector in South Korea (Unit: 000 MT)

Beginning Total Total Total Dom. Ending
Year .
stocks Imports Supply Consumption Stocks
1993 1,829 1 6,580 5,300 1,279
1994 1,169 1 6,230 5,257 822
1995 680 115 5,490 5,245 245
1996 245 21 5,589 5,079 510
1997 497 : 75 6,022 5,216 806
1998 807 99 6,004 5112 892
1999 722 106 6,091 5012 1,079
2000 1,057 84 6,432 5,000 1,432
2001 1,432 198 7,145 5,000 2,145

2002 2,145 180 7,525 5,000 2,525

3. Korea’'s Rice Production and Price Policies

Throughout 1990s, the Korea government encouraged rice production
with support prices for domestic rice farmers. The Korean government
used a two-tier pricing system. The MAF purchases domestic rice
from the farmers at a specified purchase price and resells the rice to
distribution channels at a lower price (Table 3.4). These purchases
have been made at prices above the prevailing private-sector prices.
Purchase price and quantity decisions are set annually at the National
Assembly, after rice harvest.
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Table 3.4 Korean Government Program for Rice Purchases a/

Year Purchase Purchase Price b/ Release Price b/
(1,000 MT) (Won/Kg) (Won/Kg)
1990 575 1,393 1,317
1991 1,033 1,490 1,234
1992 1,382 1,580 1,208
1993 1,436 1,660 1,263
1994 1,512 1,660 1,306
1995 1,375 - 1,660 -
1996 1,267 1,725 1,562
1997 1,224 1,818 ' 1,650
1998 928 1911 1,850
1999 876 2,016 -
2000 906 - 2,097 -
2001 828 2,097 -
2002 789 2,097 -

a/ Source: MAF
b/ # 1Grade Japonica Variety Rice

Due to required reductions of the aggregate measure of support
(AMS), as a result of the WTO agreement, the government has
decreased its purchases by 17 percent in 2000. In 2001the government
introduced a direct payment program under which farmers are paid
money per hectare for paddy fields that they cultivate using

environmentally friendly methods.

Purchased quantities and price supports are limited by Korea's
Aggregate Measurement of Support (AMS) commitment under the
WTO. South Korea’s AMS commitment for the rice sector includes the
annual government purchase of rice production. South Korea agreed to
reduce the AMS over 10-year period(1995-2004) to 86.7 % of its base
period(1989-1991) AMS (Table 3.5). Traditionally, rice accounts for
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approximately 95 percent of total domestic support within Korea's

agricultural sector.

Government procurement of rice consisted of an average of 26 % of
total rice production between 1990 and 1997. By 2001 this share
decreased to 15% of total rice production. Under the WTO, Korea's
AMS yearly commitment will decline in increments until it reaches its
bound rate of Korean won 1,490 billion in 2004. In 1992, the Korean
government has stopped purchase of Indica varieties completely and
only purchased Japonica varieties rice.(Table 3.2). The government
purchase price has been continuously increased in the past decade,
while the gap between the purchase price and resale price has
narrowed.

Table 3.5 Korea's Policy Reforms: Minimum Market Access and
Aggregate Measure of Support

Minimum Market Access Aggregate Measure of

Year (MT) Support (billion won)
1995 51,037 2,183
1996 64,134 2,106
1997 76,961 2,029
1998 89,787 1,952
1999 102,614 1,875
2000 102,614 1,798
2001 128,268 1,721
2002 153,921 1,644
2003 179,575 1,567
2004 205,228 1,490
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The government purchase price increased by 26.4% since 1994, so by
2001 the purchase price of rice was 4.8 times higher than US rice price,
5.8 time higher than Chinese rice price, and 8.1 times higher than Thai
rice price. Given the imbalance in the supply and demand of rice and
substantial price difference between Korean rice and foreign rice, the
MAPF shifted its focus on rice production from expansion to reduction
in 2002.

The MAF will gradually decrease its involvement in rice policy and
encourage private markets. Concurrently, the MAF plans to reduce the
price difference between domestic and foreign rice to enhance market
competitiveness of Korean rice sector and provide a soft-landing for
the rice market liberalization. This transformation of the rice sector is
expected to result in some income loss of rice farmers and the MAF is
preparing to compensate the farmers with the DPS of rice paddy files.

The DPS makes it possible to eliminate the discontinuity between'the
prices paid by consumers and those received by farmers. The DPS has
several advantages over border measures such as tariffs and import
quotas in managing commodity markets. By paying the rice producers
direct payments, production of alternative crops can be encouraged,
while income of the rice farmers is maintained. Livestock producers
and consumers benefit from reduced price of alternative crops due to
increased production. Exporters are also less adversely affected by the
direct payment scheme than by tariffs or import quotas as the market
price of grain commodities is note distorted and consumption increases

with lower prices.

In order to increase the competitiveness of the Korean rice sector,
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the MAF is also encouraging production of high—quality rice to create
a premium market segment for Korean consumers. Quality
differentiation and branding of high-quality rice will be promoted.
Diversification of rice distribution channels will be promoted through
the private distribution system. The MAF established a new
"supergrade”specification for rice, which is a higher quality grade than
Korea’s No. 1 grade. This "supergrade”was introduced to differentiate

high—quality rice marketing and production.

Until 1996 the MAF stabilized the domestic rice retail price through
government-held stocks. So the rice retail price level reflected
government policies to stabilize the rice prices. Storage programs are
designed to reduce price fluctuations rather than to raise the average
level of farm prices (Tomek and Robinson 1990, p 281). A storage
program also helps rice producers cope with income instability
associated with price fluctuation. However, by stabilizing the rice price
in the market, the MAF could encourage the risk averse farmers to
continue or expand the rice production and as well as give them a
higher income. However, substantially large ending stocks in recent
years (Table 3.3) caused by oversupply and led to change in the MAF
policy for retail rice marketing.

Marketing and distribution of rice at retail level was restricted to
licensed rice vendors in order for MAF to effectively manage the rice
sector. However, this management of retail sales and price of rice was
discontinued in 1997 in order to enhance flexibility of rice marketing
system in South Korea. Under the revised system, any retail outlet
was allowed to sell bagged rice of up to 20kg.
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Also, the rice farmers were allowed to participate in the government
purchase program by signing forward contracts with the government.
Under the new system, rice farmers can sign forward contracts with
the government at the previous year's purchasing price. The contracts
would be signed during the planting season. Farmers would then be
eligible to receive up to 40 percent of total value in advance. After
harvest, farmers would have the option to sell the rice to the
government or to cancel the contract at no penalty except the interest

charges.

4. Korea : Rice Imports

Prior to 1995, Korea did not import any significant amounts of rice.
The exception is the period ,- 1981-1982, where imports occurred as a
result of severe underproduction in 1980 ‘caused by unseasonébly cold
weather. The Uruguay Round agreement in 1994 resulted in a
minimum market access (MMA) rate that required South Korea to
import rice equal to 1 to 2 % of domestic consumption for the period
1995 to 1999 and 2 to 4 % for the period 2000 to 2004. This translated
into rice imports of 50,000 MT in 1995 gradually increasing to 200,000
MT in 2004. Rice trade remains strictly under government control from
1995 to 2004 (Table 3.5).

The potential for Korea to import rice above annual minimum access
commitments depends on a number of variables. First, the Korean
government keeps a minimum four-month reserve stock of rice for
both price stabilization and food/military security reasons. Any shortfall
from a projected rice harvest will be made up in imports during the
year. So bad weather conditions that severely reduce rice production
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could result in increased rice imports. Thus, the rice stock situation is
an important factor determining quantity of imports above annual
quotas. The second important factor is the domestic rice price. If
domestic wholesale prices begin to rise substantially, the government
may import more rice to stabilize the wholesale price of rice. Other
factors such as the government’s position on rice processing, the
political environment are also important in projecting the potential for
rice imports to South Korea.

Until 1980s, rice processing was strictly forbidden in order for the
MATF to achieve its policy of self-sufficiency for table rice. During the
1980s, restrictions on the use of rice were gradually lifted. Currently,
the imported rice is mostly sold to processing sectors to produce
alcoholic beverages. This is partly due to Korean consumers’ strong
preference for domestic japonica rice, which translates to consumers’
willingness to pay a premium on domestic rice and create a wedge
between domestic rice prices versus imported rice price. Consequently,
food processors choose imported lower priced rice to process alcoholic

beverages.

In terms of competition among rice exporters, China has rice
varieties that meet Korean consumer taste preferences. China is also
competitive in terms of its price and low transportation costs due to
close proximity to South Korea. The Chinese rice price ranges from
about one fifth to one eighth the price of similar rice produced in
Korea. Other competitors include Vietnam, Thailand, Australia and the
U.S. Currently, South Korea imports MMA rice mainly from China and
the U.S. and Australia.
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Table 3.6 The price comparison between domestic and imported
rice after tariffication in Korea a/

2007 2008 2009 2010

2004 2005 2006
Dor(r:)s tie $/ton 2125 2125 2125 2125 2125 2125 2,125
Fob($/ton)
- Japonica 432 432 432 432 432 432 432
- Indica (Thai) 329 329 329 329 329 329 329
Tariffication 400% 387 374 360 347 334 320
Imported .
(-20% in 6 years)
(B)
Costs & profits 20% 20 20 2 20 20 20
(20% of FOB)
Sale prices
- Japonica (US) 2246 2,190 2134 2074 2017 1961 1,901
- Indica (Thai) 1,710 1668 1625 1579 1536 1,494 1,448
A/B Japonica (US) 0.95 0.97 0.99 102 105 108 112
Indica (US) 1.24 1.27 1.31 135 138 142 147

a/ Forecast by Lee Jun Won (2002).

Lee (2002) simulated the possible impacts of a possible new WTO

agreement on the price of domestic rice under assumptions that Korea

only protects its rice market with a tariff equivalent and reduces the

tariff by moderate amount during the implementation period. Table 3.6

reports his simulation results. Table 3.6 suggests that the Korean

Japonica rice price would be much higher than international Japonica

price, lowering Korea's price competitiveness significantly after the

tariffication process. This would increase demand for imported rice and

concurrently, destabilize income of the Korean rice farmers.
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Korea's rice sector is currently faced with considerable challenges
an oversupply of domestic rice, increasing imports and declining
consumption, all of which will put downward pressures on rice prices
and farmers’ income, Consequently, this heightens the MAF's
budgetary burden of subsidizing the domestic rice sector. With gradual
opening of the rice market under the WTO agreement, a successful
soft landing of the rice sector in South Korea will heavily depend on
how effectively the MAF’s comprehensive reform plan (e.g. expansion
of farm size and farmers’ income stabilization through DPS) will be
implemented during the liberalization process, and how the Korean rice
farmers maintain a premium image of domestic rice compared to
imported rice. It is expected that outcomes of the next round to WTO
negotiations will critically influence the transition of the Korean rice
sector.

Section 2. Grain Sector in Korea

After the URAA in 1994, the Korean government opened several
agricultural commodity markets that are heavily dependent on imports.
Currently the feed grain markets are extensively privatized and
primarily driven by price competition. Corn and barley imports are
managed with a tariff rate quota (TRQ), while wheat imports are
subject to a tariff. Demand for feed grains is tied closely with the
Korean livestock industry. With the exception of rice bran most of the
feed stuffs used for livestock and dairy farming are supplied by
imports. The feed grain market is highly price sensitive with high
positive cross-price elasticities. So the market prices of competing feed
grains will dictate the level of substitution among imported feed grains.
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Soy meal and rye are other substitutes in the feed grain market in
South Korea (Table 3.7). Feed stuffs are produced with mixture of feed

grains in different proportions.

Table 3.7 Korea: Feed Ingredient Use for Compound Feed Production

1999 2000 2001 2002 2003 a/
Wheat 1,014 1,000 1,100 1,500 1,500
Corn 6,543 6,600 6,800 6,700 7,000
Rye 407 200 200 100 100
Barley 2,131 2,200 2,200 40 40
asr‘z' zﬁzis 5,041 5,000 5,000 2,100 2,200

a/ FAS/ Seoul forecast.
Source: Korea Feed Association (KFA)

1. Korea’'s Wheat Supply and Demand

While per capita wheat flour consumption is significant in the Korean
diet, South Korea does not produce significant amounts of wheat,
(Table 3.8). So the Korean wheat market is dependent on import
supplies and exhibits stable demand for wheat demand for wheat-based
food products. There are three major suppliers of wheat, exporting
wheat to South Korea. The U.S. market share of total Korean wheat
imports stood at 53.2 percent, Australia at 40.8 percent and Canada at
10.0 percent in 2002 (KOFMIA). Wheat flour consumption in South
Korea consistently increased in the 1980s and 1990s with rapid growth
in the Korean economy and with the ongoing westernization of the

Korean diet.
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Increased female work force participation raised the importance of
convenience in diet. This translated into increased demand for fast
foods that include wheat based food products such as bread, noodle and
pasta. Wheat flour usage consists of the following categories: noodles
(48%), bread and confectionary (24%), and others (28%) (Figure 3.1).
Korean consumers have a particularly strong affinity for instant
noodles because of the taste and convenience. Consumption of wheat
flour in the form of noodles has increased from 23.6 percent of total
flour consumption in 1981 to 50 percent in 1998 in South Korea
(KOFMIA, 1999).

Table 3.8 Korean Wheat Consumption and Production (unit: 1,000 MT)

Year Total Consumption Per Capita Total Production
(1,000 MT) Consumption(Kg/year) (1000 MT)
1996 1,618 344 10.9
1997 1,708 356 74
1998 1,632 336 4.8
1999 1,770 36.0 56
2000 1,803 355 23
2001 1,779 34.1 2.8
2002 1,778 34.1 5.8

Data include animal feed use ranging from 85,000 to 86,000 MT annually prior to
CY2000.

Source: Korea Flour Mills Industrial Association (KOFMIA)

Total annual per capita consumption of instant noodles in South
Korea was estimated to be about 83.4 servings between 1988 and 1998,
which is one of the highest consumption levels in the world (Samyang,
1999). In addition demand for Korean instant noodles in oversea
markets continues to increase, which contributes to increases in the
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derived demand for wheat. Instant noodles were one of the top three
Korean agricultural products that were exported to the U.S. in 2000
(Table 3.9).

Table 3.9 Korean Noodle Exports to the U.S.

2000 2001 2002

Quantity 5,460 6,724 7,035
Value (US$) 107 M 127 M 132 M
Unit Value (US$) 1,965 1,892 1,881

Source: USDA ERS, Foreign Agricultural Trade of the U.S. (FATUS).

Korean consumer demand for wheat-based food products is
becoming more sophisticated with a larger share of wheat based food
in the diet. In other words they have willingness to pay a premium for
higher quality wheat based food products. Every year instant noodle
manufacturers in South Korea are responding to this consumer trend
by introducing several different new instant noodle products and are
attempting to create a premium niche market. The competition‘ among
instant noodle manufacturers in South Korea is intensifying with
heightened marketing efforts extensive product differentiation and
improvement of aesthetic and functional aspects of product packaging
(Kim 2001).Quality competition of the noodle manufacturers affects
competition among wheat suppliers as the demand for food wheat in
South Korea is highly differentiated by end usage. Thus, quality
characteristics of wheat variety are important in determining derived

demand for wheat.

There are approximately 12 different varieties of imported wheat that
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are used in processing wheat based food products (Figure 3.2).The U.S.
currently exports three different wheat classes to South Korea:
WW/SW, HRW and DNS. Canada exports one type class of wheat,
Canadian Western Red Spring (CWRS), with 13.5% protein content, to
South Korea (Kim 2001). Australia markets five different wheat classes
in South Korea: Australian Standard White (ASW), Australian Soft
(AS), 100% Australian Noodle Wheat, Australian Prime Hard (APH)
and Australian Hard (AH).

Millers in South Korea categorize imported wheat into three
categories: hard wheat, medium wheat and soft wheat based on protein
content. U.S. DNS, Canadian CWRS and Australian AH and APH fit in
the hard wheat category, while Australian ASW and U.S. HRW fit into
the medium wheat category. The Soft wheat category includes
WW/SW from the U.S. and AS from Australia. Depending on type of
end products, millers blend different proportion of wheat varieties to

producer certain quality characteristics of wheat flour.

2. Korea’s Wheat Imports

Wheat imports to South Korea were privatized in 1990. An import
quota was replaced with a tariff. Trade liberalization for milling wheat
imports began in 1983 and was completed by 1990. During this
liberalization period, the wheat import quota gradually increased from
2.28 MT in 1989 to 2.3 MT in 1990. In 1990, the fixed import quota of
2.3 MT was eliminated and replaced with a 5% tariff on imported
wheat. The wheat tariff is to be reduced to 1.8% by 2004 (Table 3.10).
Following trade liberalization, South Korean millers have used two
routes to import wheat. Millers can negotiate directly with exporters;
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or wheat can be purchased by tender from the Korean Flour Mills
Industrial Association (KOFMIA) which was formerly a Korean

government central buying agency.

Table 3.10 Schedule of Import Tariffs on Wheat and Wheat flou'r in
South Korea, 1980-2004

Year /a Wheat (%) /b Wheat Flour (%) /b
1980 5 N/A
1981 5 N/A
1982 5 N/A
1983 5 N/A
1984 5 N/A
1985 5 N/A
1986 5 N/A
1987 5 N/A
1988 5 N/A
1989 5 10
1990 5 10
1991 5 9
1992 5 7
1993 5 5
1994 5 5
1995 2.88 5
1996 2.76 5
1997 2.64 5
1998 252 5
1999 2.4 5
2000 2.28 5
2001 2.16 5
2002 2.04 ' 476
2003 1.92 448
2004 1.8 42

/a Source: Korea Flour Mills Association (KOFMIA), 1996.
/b Note that tariff rates are ad valorum rates.
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The Korean food wheat market is driven both by price and quality
competition, which are reflected in the price differentials among
different wheat varieties, while feed wheat market 1s driven by Korean

livestock production and price competition of substitutes.

Figure 3.1 Korean Wheat Flour Consumption by End-use
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Source: Korea Flour Mill Association (KOFMIA), 1996.

Figure 3.2 Market Share of the U.S., Australia and Canada in South Korea
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3. Corn Supply and Demand

Corn production in South Korea is relatively insignificant, with an
average of 73,000 MT between 1996 and 2003 (Table 3.11). This is
partially due to the MAF’s agricultural policy promoting rice production
for the past two decades. With MAF's 2002 rice reduction program
corn production may increase as rice farmers have incentives to
convert their crop cultivation. However, given that return from corn is
much smaller than rice, change in corn production is not likely to be
significant. Almost 99 % of corn requirements for feed and processing

1s supplied with imports.

Corn makes up the largest proportion in feed stuff production (Figure
3.3), and almost 75% of imported corn is used to produce feed stuffs.
Thus demand for imported corn is highly influenced by the production
of livestock industries in South Korea. For example, international food
safety issues such as BSE decreased Korean consumer demand for
imported beef, while demand for domestic beef has increased. This also
increases demand for feed grains that are used in the Korean livestock
industry.

4. Biotechnology and Labeling Regulation

Biotechnology is an important subject in the Korean corn market. In
November 2000, the Korean Food and Drug Administration (KFDA)
detected trace amounts of "Starlink”in U.S. origin food grade bulk corn.
It detained 125,000 MT of shipments over the period, which were used
later as non-food industrial purposes (USDA 2001).Korean corn
processors and buyers responded to this incident by purchasing corn
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from alternative suppliers. This incident was highly publicized in the

Korean news media and resulted in reinforcing Korean consumers’

resistance toward biotech-enhanced food products.

Table 3.11 Changes in Corn Supply and Consumption, South Korea a/

1996 1997 1998 1999

2000 2001 2002 2003

Domestic Production 72 87 80 82
Total Imports 8,336 7,700 7514 8,691
Total Supply 9,374 8877 8826 9,873
Feed Consumption 6,206 6,200 5560 6,541
Total Consumption 8,284 8074 7526 8640

64 57 73 70
8,723 8602 8900 9,200
10,033 10,076 10,314 10,611
6,460 6584 6,700 7,000
6,584 8735 8973 9,270

Source: NLCF (National Livestock Cooperative Federation), Livestock Price and

Supply Data. a/ unit: 1,000 MT

Figure 3.3 Koreas Corn Utilization
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In March 2001, the MAF established mandatory labeling on biotech-
enhanced commodities such as corn, soybeans and bean sprouts,
however there is no restriction on the use of biotech enhanced grains
in animal feed. Test supported certification is required to prove that

shipped commodities comply with new labeling requirements.

China and the U.S. are the main suppliers of corn to South Korea.
Prior to the Starlink incident, the U.S. had a dominant position in the
Korean corn market. For example, the Korean feed millers were willing
to pay a premium of $10 to $12 /MT for U.S. corn over other feed
grains, including feed wheat, rye, barley. Korean corn processors were
willing to pay a premium of $7 to 10 / MT for U.S. corn vis—a vis
Chinese corn for better quality. Chinese corn is considered to contain

high levels of foreign materials and broken kernels.

The Starlink case placed China and Brazil in an advantageous
position relative to the U.S because Korean corn processors prefer to
purchase corn from suppliers who are "perceived’not to be supplying
biotech—-enhanced corn. The U.S. corn suppliers have made efforts to
improve quality assurance of their products with non-GM/identity
preserved (IP) corn, which requires a substantial price premium for IP
processing. U.S. IP processed corn is not price competitive with highly
subsidized Chinese corn. Consequently, the U.S. market share in the
Korean corn market has decreased notably due to this food safety issue
(Figure 3.4). For example, Korea’'s corn imports from the U.S. for food
and industrial usage have decreased from 1.lmillion MT in 2000 to
111,000 MT in 2001 and none in 2002 and 2003.
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Figure 3.4 Korean Corn Imporis— Feed and Industrial/ Food Usage
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The increasing importance of food safety issues and biotechnology
concerns suggests that the prospects of food grain .imports in South
Korea will depend on how consumers, processors and livestock
producers respond to these issues. With regard to the demand for feed
grains, Korean feed grain millers and feed stuff producers will continue
to seek for price competitive grains since they can produce feedstuffs
with different proportions of different feed grains depending on relative
prices. Thus, demand for feed grains in South Korea will heavily
depend on relative prices of feed grains such as corn, wheat, soybean,
barley and rye in the international markets.

Section 3. Beef Sector in Korea

1. Korea’s Beef Imports

South Korea introduced an import quota system for beef, using the
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Livestock Products Marketing Organization (LPMO) as the beef import
agency (WTO, 1997). In the context of the Uruguay Round Agreement
on Agriculture (GATT), the Government of South Korea agreed to
gradual increases in its beef imports from 1993 to 2000 and to
discontinue the state trading of beef imports by January 2001. South
Korea beef imports became more liberalized through removal of import
quotas in the beginning of 2001 after six years of implementing a
phased liberalization program by the Korean government.

Table 3.12 Liberalization Schedule for Beef Importation by South Korea

Quota SBS Tariff Rate SBS
Year (tonnes retail Share of Quota %) Mark-Up

weight) (%) (%)
1993 99,000 10 20.0 100
1994 106,000 20 20.0 95
1995 123,000 30 436 70
1996 147,000 40 43.2 60
1997 167,000 50 42.8 40
1998 187,000 60 42.4 20
1999 206,000 70 42.0 10
2000 225,000 70 416 0
2001 Tariff only No quota 41.2 0
2002 Tariff only No quota 40.8 0
2003 Tariff only No quota 404 0
2004 Tariff only No quota 40.0 0

Source: LPMO (Livestock Products Marketing Organization), 2000.

The Korean government set a schedule to increase the yearly beef
import quota from a minimum of 123,000 (MT) in 1995 to 225,000 MT
by 2000. This quota expansion program was coupled with tanff
reduction from 43.6% in 1995 to 41.6% in 2000. The tariff on imported
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beef is to be further reduced to 40% in 2004.

Beef is Korea’s highest valued livestock product import, valued at
US$481 million in 1997 (KREI, 1999). Imports of beef have accounted
for 70 percent of Korean meat imports in recent years (OECD, 1998),
reflecting a rapid growth in demand for beef. The Korean beef import
market is the third largest beef export market for the United States,
accounting, on average, for some three percent of world imports of beef
and veal from 1994 to 1998 (USDA, 200la; Akerman and Dixit, 1999).
Although beef imports fell sharply in 1998, reflecting domestic income
pressures associated with the foreign exchange crisis that began to
affect Korea’'s economy in late 1997, imports recovered and grew in
1999 and 2000 (USDA, 2001a).

There is a significant market resistance against the supply of live
cattle from foreign countries. For example, the first shipment of live
cattle from Australia in 2001 faced a strong negative reaction from the
Korean farmers and resulted in a financial loss for the importer. This
experience led to increase in the price of Hanwoo cattle price and
farmers’ confidence in the market demand for Hanwoo beef. Australia
continues to export live cattle to Korea but these exports are
challenged not only by the Korean farm protests, but also by the
limited capacity of current quarantine facilities for live cattle imports.
Thus, imports of live cattle from foreign countries are not expected to

have a significant impact on the domestic beef cattle market.

2. Korea’'s Beef Consumption

Economic growth in South Korea since the 1980s has induced a
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substantial shift in their food consumption patterns away from a staple
based diet towards a meat-based diet. For example, per capita rice
consumption in South Korea has decreased from 132.4kg in 1980 to
99.2kg in 1998, while per capital meat consumption has increased from
11.3kg to 28.1kg for the same period (the Agricultural Cooperative
Yearbook, 1999). From 1990 to 2000, the growth rate of per capita
consumption of beef was highest at 7.6 %, while the growth rates of
per capita consumption for pork and chicken Wereh 34 % and 56 %,
respectively (Table 3.13). Income elasticity of beef is estimated to be
1.09 (KREI, 2000). This implies that further growth in Korean economy
will likely to contribute to an increase in beef consumption in South

Korea.

Table 3.13 Major Meat Consumption in Korea, 1970-2000

Year Total Meat Pork Beef Chicken
National Per National Per National Per National Per
Total Capita Total Capita Total Capita Total Capita
(000 t) (kg) (000 t) (kg) (000t) (kg) (000 )  (kg)
1970 165 5.2 83 2.6 37 1.2 45 14
1980 433 11.3 242 6.3 100 2.6 91 24
1990 850 199 505 11.8 177 4.1 172 4.0
2000 1510 319 780 16.5 402 85 327 6.9
Growth 7.7 6.2 7.8 6.4 8.3 6.7 6.8 55
Rate
(1970~
2000)
Growth 5.9 48 4.4 34 85 7.6 6.6 56
Rate
(1990-20
00)

Source: MAF 2001, Major Statistics of Agriculture and Forestry 2001, pp316-317.
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Since beef is considered to be a preferred meat in South Korea (Choi
et al. 2001), more competitive prices of imported beef may lead to a
substantial change in the composition of meat consumption for Korean
consumers. South Korea has been one of the fastest growing markets
for high-value cuts of imported beef; as beef imports grew from 82,000
MT in 1990 to 190,000 MT in 2000, increasing at an annual growth
rate of 8.7 percent (Choi et al. 2001). Total consumption of beef in
South Korea was 402,300 MT in 2000, and beef imports constituted 47
percent of the total beef consumption (USDA 2002).

3. Korea’'s Beef Production

A number of Korean cattle producers have responded to the market
liberalization by getting out of the beef industry (Choi et al, 2001).
However, contraction of the national Hanwoo herd stopped in 2002 as
farm gate prices for live cattle reached record high levels. These high
prices have been attributed to the liquidation of the Hanwoo herd, a

process that begun prior to 2000 in anticipation of market liberalization.

Table 3.14 Changes in Beef Supply and Consumption, South Korea
(Unit: 1,000 MT)

1990 1991 1992 1993 1994 1995 1996 1997

Domestic Production 949 985 996 1296 1473 1547 1737 2330
Domestic Consumption 949 985 996 1296 1473 1547 1737 2330

Import Supplies 816 1290 1330 990 1201 1481 1472 1670
Import Stock 42 8.4 9.8 9.8 7.3 89 3.8 420
Import Consumption 821 1247 1034 1034 1225 1465 1492 1288

Ffotal Consumption 4770 5933 9330 9330 2698 3012 3228 36L8
(Consumption per ‘ ' ; ; : - : i
Coonsumptl @h G2 63 63 6D 6H T 79
Source: NLCF (National Livestock Cooperative Federation), Livestock Price and
Supply Data, 1998.
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In 2001 the Korean government introduced the Hanwoo Integrated
Measures Program in order to help the Hanwoo farmers to cope with
structural change and to increase the competitiveness of the Hanwoo

industry. The main objectives of this program are:

- To raise the quality of Hanwoo beef to be comparable to that of
the Japanese Wagyu beef ‘
o Registration of the national Hanwoo herd to maintain purity
and improve breed quality. ‘
o A "prime” grade rating on 80 percent of slaughtered steers.
o To increase the incentive award given to top grade beef cattle,
from 80,000-120,000 won per head in 1999 (around 2.7 billion
won) to 100,000~150,000 won per head in 2000 (estimated at 4.1

billion won).

- To initiate branding of the Hanwoo beef .
o To increase the number of specialized stores and franchised
shops of branded packers.
o Increase the number of Hanwoo specialized shops: from 602
shops in 1999 to 2,000 shops by the year 2004.

- To subsidize and maintain the national Hanwoo herd at 2.25
million head (budget allocated up to 2.4 trillion won on the
Hanwoo sector). The Korean government provide industry
supports for this particular objective in three main areas:

a) Stabilization of Calf Production

a. A production stimulus package
b. Setting a new market floor price (minimum standard price)
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for calves.
c. Payment of the difference between the market and the
minimum standard price, up to 250,000 won per calf, if the

market price falls below the standard price.

b) Establishment of Calf Production Base
a. To encourage development of large farm operations specialized
in cow/calf production.
b. To establish 10 farms, specialized in this operation, each with
a minimum 20 hectares of grassland.

¢) Development of Multi-Production of Hanwoo Beef Cattle -
a. To encourage retention of Hanwoo breeding stock using an
incentive program based on live-Hanwoo calf births.
b. Payments to Hanwoo producers for each Hanwoo calf born to

a Cow.

These government programs encourage the Korean Hanwoo cattle
producers to resume increasing their herd size. The Hanwoo -cattle
producers are expected to build their inventories for next few years,
which will lead to a more stable market and an increase in the
cow/calf ratio.

The Hanwoo branding program by the Korean government is
intended to differentiate the Hanwoo beef as a high quality beef with
strict quality assurance and standard regulation. Branding may lead to
the development of a clear niche market for the Hanwoo beef. This
may allow the Hanwoo producers to command a price premium

compared to lower priced imported beef products. This trend will
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increase the producers’ confidence level with respect to the future of
the Hanwoo beef market and lead to a stable gradual increase in herd
size. The Korea beef demand is likely to be segmented by two main
sources of beef products: branded Hanwoo beef to accommodate high
quality consumption segment versus imported beef to supply more

price sensitive market segment.

4. Food safety and Labeling of Meat Products in South Korea

Food safety has become an important competitive factor in livestock
marketing and remains a primary focus of government marketing and
regulation of livestock products. Unprecedented media coverage of
European and North American BSE and domestic outbreaks of foot and
mouth disease (FMD) have increased the Korean consumers’ concern
for the safety of imported meat products. Consequently, consumer
preferences for meat have shifted to domestic products. Korean
regulators have responded by enhancing inspection and labeling efforts.
Also, to restore consumer confidence in meat products, the MAF has
initiated some consumer education programs to promote the
consumption of meat products from non-infected areas.

Fraudulent sales of meat products selling imported meat as domestic
meat -is reported to be a continued problem and this dampens the
Korean consumers’ confidence in the meat marketing system. Of 2,777
incidents of country of origin mislabeling reported in 2000, pork ranked
highest with 1,389 cases followed by beef with 499 cases.
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Section 4. Pork Sector in Korea

1. Korea’s Pork Consumption

Pork is the leading meat (Figure 3.5) in the Korean consumer market
due to its relatively lower price compared with beef. Pork consumption
has increased substantially for the past two decades, driven by rapid
income growth and price declines. For example, per capita consumption
of pork in South Korea has increased from 6.3kg to 169 kg from 1980
to 2001. During the same period, per capita consumption for beef and
chicken were 2.6kg and 2.4kg, respectively in 1980 and 8.1kg and 7.3kg,
respectively in 2001. Thus, pork consumption accounts for 52% of total

meat consumption in South Korea.

However, as cheaper imported beef enters the Korean market,
consumers may substitute away from pork to imported beef. In addition
to price effects, consumer meat consumption is affected by socio—
economic factors such as growth in disposable income, urbanization,
more female workers and westernized culture and diet. In particular,
time constrained urban residents are increasing their consumption of
meat products at fast-food restaurants. There are few pork dishes at
fast food outlets, while beef dishes and chicken dishes are becoming
increasingly popular. With further economic growth and changes in
dietary patterns and lifestyle, consumption of beef and chicken may
increase relative to pork. For example, the growth rate of pork
consumption between 1990-2000 was 3.4%, while the growth rate for
beef and chicken consumption for the same period were 7.6 % and
5.6%, respectively.
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2. Korea’s Pork Production

South Korea is self-sufficient in pork (Table 3.15). Pork and poultry
products are produced mostly with imported feed grains, including
wheat, corn, soybeans and barley. This makes the hog and poultry
sectors to be dependent on international prices of these grains and on
the exchange rate. Nonetheless, pork production is becoming
increasingly efficient and more responsive to the quality attributes that
are highly preferred by the Korean consumers. For example, pork
production doubled in the 1980s and grew by over 50% in the 1990s.
The number and weight of hogs slaughtered have increased significantly

over time.

Figure 3.5 Per Capita Meat Consumption in South Korea (1980-2001)
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Table 3.15 Changes in Pork Supply and Consumption, South Korea
(Unit: 1,000 MT CWE)
1996 1997 1998 1999 2000 2001 2002 2003

Domestic Production 865 872 992 950 1004 1077 1153 1270
Domestic Consumption 871 913 940 083 1057 1197 1325 1240
Total Imports 49 106 66 155 172 123 151 160
Total Supply 924 985 1078 1127 1207 1320 1424 1643
Ending Stocks T 2 22 31 120 - 120 213 363
Total Exports 46 70 116 100 115 43 14 40

Source: NLCF (National Livestock Cooperative Federation), Livestock Price and
Supply Data.

Hog production costs have progressively declined with increased
farm size over the last decade. Currently, farms with more than 100
hogs dominate the swine sector, with some farms having more than
10,000 hogs. The MAF identifies the pork industry as one of commodity
markets, which is internationally competitive. Thus, the Korean government
has been providing support for the sector through expansion of rural
infrastructure, export promotion for pork and improved swine genetics.
This changed the way pork and chicken products are marketed in the
Korean market.

3. Korea: Pork Imports and Exports

Under the 1994 URAA frozen pork and poultry imports to South
Korea were liberalized. Since July 1, 1997 the tariff rate has been
reduced from 33.4% to 24% in 2004 (Table 3.16). Prior to 1997 chilled
pork and poultry imports were free from quotas and had lower tariffs

than those for frozen products. Total pork import volume increased
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from 49,000 MT in 1996 to 151,000 MT in 2002 (Table 3.15). South
Korea prefers imports of specific cuts such as pork bellies and front

legs for processing.

Table 3.16 Schedule for Pork Market Liberalization

Year Quota MT CWE ’(I;)?lr;g I({(;:)e Tariff (%) Di(t)}lfl?‘i )
1995 21,930 .25 35.8

1996 29,240 25 34.6

1997 18,275 25 334

1998 322

1999 . 31.0

2000 29.8

2001 , 28.6

2002 27.4

2003 26.2

2004 25.0 25.0

Source: MAF

The pork import market has several players such as the U.S,,
Denmark, Canada, Hungary, Belgium, and some other European
countries and Mexico. Canada and Denmark are the big players in
South Korea with largest market shares. Exporters from these two
countries have smaller operations than other countries which enables
them to meet the Korean importers’ specific product specifications
more precisely. Increasing efficiency and scale of the Korean hog
industry has lead to increased pork exports. Particularly, South Korea
has exported tenderloin cuts to Japan for several years. For example,
the Korean pork exports to Japan increased from 11,150 MT in 1994 to
88,049 MT in 1998, accounting for 75 % of total pork export.
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However, two outbreaks of Foot and Mouth Disease (FMD) in 2000
and 2002 put a significant dent in South Korea’s pork exports to Japan.
The Japanese government responded to these FMD cases by banning
pork imports from South Korea. Consequ'ently, the pork producers in
South Korea who had increased their production to meet anticipated
expansion in the Japanese market incurred a serious financial loss. The
loss of export markets due to FMD resulted in a substantial build up
of stocks (Table 3.15). For example, ending stocks of pork in the
Korean market was 31,000 MT in 1999 and 363,000 MT in 2002. As are
result of these development there has been downward ‘pressure on the
pork price in South Korea and the hog producers will likely to respond
to this price signal by contracting their herd size.

While South Korea mostly exports tenderloins cuts Korean pork
imports consist of high volumes of pork bellies. Given relative small
price differences between domestic and imported pork and because
Korean pork dishes do not place high priority on premium cuts,
imported pork are mostly purchased in frozen cuts which are lower
priced.

4. Pork Marketing in Korea

Korean meat producers are increasing their marketing efforts to
create a premium market for domestic chilled pork. Prior to the market
liberalization in 1997, pork products in South Korea were mostly
marketed as a commodity instead of a differentiated product. Markets
for specific cuts and for quality grades were not effectively established.
Pork products were sold mostly in frozen form. However, market

liberalization increased the supply of imported pork by six —fold
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between 1997 to 2002. Imported pork consumption is 18.8 % of the total
pork consumption in Korea. With increased competition from
international pork suppliers, the Korean pork producers are pushing for
brand identification and extensive product differentiation (i.e. specific
cuts, chilled and grade). This should enable the Kore’én pork producers
and exporters to market their products with specific premiums. This
industry trend is matching the increasing sophistication of Korean
consumers’ tastes and their preférence for convenience and higher
quality. The Korean consumers also have an interest in seeing more
specific cuts to prepare certain dishes given their time constraints and
interest in expanding the variety of foods they eat. As the industry
creates several niche markets for pork products, the pork price of some

specific cuts is expected to rise above world market price.

Section 5. Rice Sector in Japan

1. Rice Supply and Demand in Japan

Both Korea and Japan consider rice to be a staple food, and the rice
situation in Japan has a number of similarities with Korea in terms of
food security and farmer welfare. Rice is Japan’s principal agricultural
product, accounting for around 35 %of the value of all agricultural
output and using almost 41 % of the total area devoted to agricultural
and fodder crops (MAFF 1999). Japan has been self sufficient in rice

production for several decades.
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Figure 3.6 Japan: Rice Production, consumption, stocks and trade
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Total supply of rice in Japan has been usually been greater than the
total domestic consumption. Domestic consumption has continued to
decrease(Figure 3.6). Ending stocks of rice reached the highest level in
1997 and gradually leveled off as the Japanese government implemented
policy changes to improve the chronic imbalance between supply and
demand situations in Japan’s rice sector.

Rice has been a main food staple for consumers for several decades.
With westernization of the Japanese diet, slower growth in population
and diversification of eating patterns among the younger generation,
per capita rice consumption decreased from 118.3kg in 1962 to 63.6kg in
2002. Annual per capital rice consumption in Japan is expected continue
a downward trend(Figure 3.7) as consumers spend less time on

preparing rice at home and increasingly eat away from home.
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Figure 3.7 Annual Per Capita Rice Consumption in Japan
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Japanese consumers pay a high price for rice. For example, Japan’'s
rice price is 2.5 to 3 times higher than U.S. price, although quality and
packaging differences make the comparison imprecise (USDA 2003b).

2. Rice Policy Reforms in Japan

The Japanese government has controlled rice production and
distribution under the Food Control Law since 1940s because of its
socio—economic and political importance. The Food Control Law
authorizes the Ministry of Agriculture, Forestry and Fisheries (MAFF)
to guarantee a minimum producer price and to regulate marketing and
distribution of rice. Using this price support system, the MAFF
managed to insulate its rice sector from the world market and
maintained a domestic price at a higher level than world level in order

to support rice farmers. This guaranteed price support system for rice
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farmers, production subsidies, and advances in rice production
technology and infrastructure have resulted in large surpluses.
Consequently, the MAFF adopted crop diversion programs to control
surplus in the rice sector since 1971, while maintaining the internal
price of rice.

Rice reduction program in Japan is called "gentan” and still in effect
with a slight modification in its focus. The initial purpose of the gentan
program was to reduce rice output by paying rice farmers not to plant
rice. This has been modified to encourage the diversion of crop
allocation away from rice to wheat and soybeans. Currently, the MAFF
pays farmers who switch from rice to other crops. The compensation
is based on annual forecasts of how much rice area is needed to bring
a balance of supply and demand in the rice sector.

The largest payments are offered to those farmers who converted to
wheat, soybean or barley production (Figure 3.8). In the long term, this
policy may affect wheat, soybean and barley production so as to
decrease the demand for imported wheat and barley. The crop
diversion program also includes other alternative crops such as fruit
trees, and the diversion to the so-called multifunctional purposes such
as landscape conservation. Diversion also includes conservation of
paddy fields without cropping, diversion to vegetables, land improve-

ments during the production period, and conservation management
(JFA, 1998).
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Figure 3.8 Maximum Diversion Payments by Crop 2001 in Japan
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Since the late 1990s, the Japanese government has introduced several
policy measures to transform the rice sector to a more open market
system, in anticipation of rice market liberalization under the WTO.
These new rice policy measures are intended to enhance competitiveness
of the Japanese rice sector in coping with increasing competition from
foreign suppliers.

The MAFF lowered both the purchase and resale prices of rice in
the late 1990s as part of new rice policy initiatives to reduce rice
production and reinforce production of alternative crops (Figure 3.9).
The Japanese government introduced the Rice Farming Income
Stabilization Program in 1998 to provide income compensation for
falling rice prices. The rice producers are paid for the difference
between the market price and a standard price that is moving average
of past prices. This deficiency payment to rice farmers, combined with

the crop diversion program allows for a significantly high return for
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Japanese farmers. For example, Japanese farmers’ return for rice was
$113/CWT and U.S. farmers’ return for rice was $6.50/CWT. Japanese
farmers also received $80/ bushel for wheat, while U.S. farmers
received $3.21/ bushel in 2001. Thus, Japanese farmers receive

considerably higher returns on crops compared to farmers in foreign
countries.

Figure 3.9 Average Japan’s Government Purchase and Resale
Prices of Rice
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The Japanese government eliminated restrictions on the marketing
and distribution of rice in Japan by allowing farmers to choose among
alternative marketing channels. This led to increased competition at the
retail and wholesale levels 1 and falling retail and wholesale prices.
(Figure 3.10). This relaxation of restrictions on the marketing and

distribution of rice has led to increased product differentiation and
branding of rice.
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In 2002, the Japanese also announced a new framework for Japan's
rice sector, in which government control of rice production, distribution
and marketing will be completely abolished by 2008 and the rice sector
is to become market oriented. As the Japanese government discontinues
its production adjustment program by 2008, farmers and farm organizations
must decide on production choices. Thus, supply and demand of rice under
the privatized system will be determined primarily by price signals.

Figure 3.10 Retail Price of Rice in Tokyo Area
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Since the BSE outbreak in Japan in 2001, MAFF has had a serious
interest in implementing "traceability” in the food supply chain. This
new focus includes the rice marketing system as part of the
traceability implementation. The rice policy reform in 2002 contains a
plan for DNA monitoring to guarantee quality assurance in rice and to
trace seed varieties, chemical usage and the distribution of rice.
Applications of the traceability concept to the rice sector in Japan have
the potential to facilitate branding of domestic rice products.
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3. Rice Imports 1in Japan

For the past few decades, Japan imported an insignificant quantity of
rice (Figure 3.6). However Japan did agree to open its rice sector to
foreign rice in the URAA of 1994. The Japanese government agreed to
increase the volume of imported rice over the 1995-2000 implementation
period (Table 3.17). Currently, Japan’'s import quota for rice and rice
products is 682,000 MT per year, representing 7.2 % of average
consumption in the 1986-88 period. Most of imported rice is imported
through simultaneous buy and sell (SBS) system, whereby importers
and wholesalers offer tenders simultaneously for.the selling and buying
prices of each variety of rice. The prices offered by the buyers reflect
the market demand and differences between these prices and the prices
quoted by importers are the market evaluation of the price differentials
on imported rice (ABARE 2001). The Food agency collects this price
differential. Imported rice is stored for certain periods prior to release

in the market or to be used as food aid.

Figure 3.11 Supply and Demand of Wheat, Japan
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In 1999, the Japanese government the Japanese government introduced
tariff protection for rice. and reduced the volume of minimum access
imports (Table 3.17), in order to curtail the downward pressure of
imported rice on domestic rice prices. Within the quota, the MAFF has
exclusive right to import rice and tariff level is ineffective. Although
rice imports outside of the quota are not subject to the MAFF
regulation, this route to rice imports is effectively blocked with a
prohibitive tariff level (a specific duty of 351.17 yen per kilogram).
Border measures on rice imports effectively keep foreign rice out of
the Japanese market and a significant mark-up added to imported rice
makes the landed price of imported rice comparable to the price of
domestic rice. Thus, price competition between Japan’s domestic rice and

imported rice is essentially eliminated through this import arrangement.

Table 3.17 Access Levels to the Japanese Rice Market under the
WTO Agreement on Agriculture

Year Initial Access Revised Access After Tariffication
1995 379.0 370.0
1996 454.8 454.8
1997 530.6 530.6
1998 606.4 606.4
1999 682.2 644.3
2000 758.0 682.2

Source: WTO (1998).

Current negotiations on agricultural trade under the WTO are likely
to put pressure on Japan to open it’'s rice market by altering border
measures (i.e. TRQs) and domestic support (producer subsidy). As the
Japan reforms its rice policy regime, the rice sector will be forced to
improve its competitiveness. Japanese government support to rice

producers will decrease and this inevitably will result in reduced prices
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for domestic rice. Consequently, small scale and less efficient rice
farmers who do not have competitive operating structure will be forced
to exit the market. Further reductions in tariff levels and increases in
quota portion of the TRQ will also make the Japanese rice market to

become more responsive to international price movements.

Section 6. Grain Sector in Japan

1. Japan's Wheat Production and Consumption

Domestic wheat production supplies 11% of the total domestic wheat
consumption in Japan (Figure 3.11). Other crops such as corn and
soybeans are mostly supplied through imports and used intensively in
livestock production as feed stuffs (Figure 3.13). These feed grains are
subject to relatively low border measures. However, for wheat and
barley, which are produced domestically and utilized in human consumption,

imports are subject to tariffs despite low levels of domestic production.

Figure 3.12 Supply and Demand of Barley, Japan
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Figure 3.13 Supply and Demand of Corn, Japan
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Wheat and barley consumption have been stable since the
implementation of the Uruguay Round agreement. Growth in Japanese
consumption of wheat took place in the 1970s and 1980s, driven by a
rapid economic growth and a high level of wurbanization and
westernization of the Japanese diet. This was coupled with reduced
demand for rice and coarse grains for human consumption. However,
demand for wheat and barley leveled off in the 1990s and remain
stable.

2. Wheat Marketing and Import System in Japan

Japan Food Agency (JFA) is a government agency, which has an
exclusive authority over marketing, pricing and distribution of wheat,
barley and rice. This agency was enacted with a mandate to stabilize
domestic supply of cereal grains. The JFA managed the marketing of
both domestic and imported wheat under “Wheat and Barley
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Management Improvement Measures” since 1960s, until "New Wheat
and Barley Policies” was introduced in 1998. The JFA used two
instruments to regulate the Japanese agricultural sector, border
measures and domestic subsides. In terms of border measure, the JFA
sets annual import quota for wheat that is used to clear the domestic

shortage of wheat.

Based on annual projections of domestic production of wheat, the
JFA arranges import agreements with three major wheat exporting
countries the U.S., Australia and Canada. The import quota allocation
to these three players in the Japanese wheat market has been very
stable for past three decades, despite the changes in the preferences of

end-users of imported wheat.

The JFA also uses two-tier pricing mechanism in marketing of
imported wheat, buying imported wheat at international prices and
selling the wheat to end-users (i.e. millers) at substantially higher
resale prices. The JFA sells imported wheat to millers at approximately
double the CIF import price. This pricing system effectively protects
the Japanese wheat producers from intensive price competition from
imported wheat, while it imposes considerable costs on Japanese millers
and consumers. For example, the Japanese millers paid $ 402 /MT for
domestic wheat and paid $ 486 /MT for imported wheat, while the JFA
paid $1445 /MT to domestic wheat producers and purchased imported
wheat at $ 245 /MT. Thus, the price of domestic wheat is insulated
from import competition and international price signals do not reach the
Japanese wheat market. Consequently, the demand for wheat in Japan
remains quite stable, regardless of the international wheat price

fluctuations.
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The JFA introduced a reform policy, called "New Wheat and Barley
Policies” in 1998 (MAFF, 1998), which were implemented in the
2000-2002 period. The new policies include:

"(1) establishment of a mechanism for private marketing of domestic
wheat; (2) introduction of new measures for stabilizing management of
domestic wheat producer with high productivity-the Wheat and Barley
Farming Income Stabilization Fund. This fund will assist improving
productivity of domestic wheat production. Level of compensation and
payment will determine based on production cost; (3) implementation of
the Simultaneous Buy and Sell (SBS) for imported wheat and barley for
feed use” (MAFF, 1998 p.3-9).

The stated objective of this policy is to improve the competitiveness
of domestic wheat producers and to enhance self-sufficiency for food
grains in Japan. More importantly, opening the livestock sectors to
international competition made it necessary for Japanese livestock
producers to have competitive feed costs. Relaxing restrictions on the
marketing of wheat and barley for feed use aims to increase price
competition among international feed grain suppliers and lower the feed
costs of Japanese livestock producers.

The JFA no longer guarantees the unlimited purchase of domestic
wheat. Privatization of domestic wheat marketing will inevitably result
in direct competition with imported wheat. This competition will be
reflected more in quality aspects than in price as the JFA is expected
to continue to fix internal prices of both domestic and imported wheat.

Wheat and barley imports for food consumption are subject to

tariff-quotas. During the Uruguay Round negotiations, Japan allowed
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tariff-quota access of 5.74 MMT of wheat and 1.369 MMT of barley
for 2000 are levels which are virtually the same as the access levels in
1995.Japan decreased its within quota tariff on imported wheat from
53,000 yen a tonne in 1995 to 46,500 yen tonne in 2000, while
maintaining the over—quota tariff at the same level during this period.
This allows the price of imported wheat in Japan to be more than
twice the world price. Given the limited changes in the border
measures with respect to wheat and barley imports, imports have not
increased notably since the implementation of the Uruguay Round.

Table 3.18 Summary of Tariff Rates for Japanese Grains Tariff-Quota’

Wheat Barley
Minimum Access
1995 5565 MMT 1.326 MMT
2000 5.740 MMT 1.369 MMT
World market price
1995-96 25000 Yen / MT 17000 Yen / MT
Within quota tariff
1995 Government markup of Government mark up of
53000 Yen / MT 34000 Yen / MT

2000 Maximum government Maximum government

Mark up of 46500 Yen/MT Mark up of 29500 Yen/

MT

Beyond quota tariff
1995 65000 Yen / MT 46000 Yen / MT
2000 55000 Yen / MT 39000 Yen / MT

Source: Young (1994): Country Schedules for the WTO Agreement on Agriculture.
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Section 7. Livestock Sector in Japan

1. Japan's Livestock Imports

The Japanese beef industry faced significant market reforms in early
1990s, that resulted in trade liberalization and a reduction in tariffs.
The liberalization of the Japanese beef market started in 1989, and
involved a gradual elimination of import quotas and their replacement
with a tariff only regime. The tariffication process in the beef sector in
Japan was further liberalized in the Uruguay Round agreement in 1994.

Under the Urﬁguay Round agreement, Japan agreed to reduce its
applied tariff on beef imports. A special safeguard clause allowed Japan
to raise the tariff above the bound rate of 50 % if imports exceeded a
critical level or if prices fell below a threshold. The tariff equivalent
was reduced from 50 % in 1993 to 385 % in 2000. During the
tariffication process, wholesale prices for beef have declined. This is
especially true for lower quality cuts used for meat processing, and this
resulted in decreases in the prices of domestic dairy steer beef because
of higher quality imports. Also, retail beef prices fell from 76 % above
world market prices in 1986-88 to 40% above world prices in 1999
(OECD 2000). Decreases in the price of beef in Japan led to an increase
in beef consumption, which was largely supplied through imports.
Prices for domestically produced Wagyu beef (higher quality specialized
beef from traditional Japanese breeds) have not declined as much, since
substitution with imported beef is more limited (ABARE, 2001).

Prior to the liberalization of the beef market, the Livestock Industry
Promotion Corporation (LIPC)- a state trading agency had total control
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over beef trade. It used imported beef as a buffer to help stabilize
market prices (ABARE 2001). As a result, under the state— trading
framework a large proportion of the imported beef was marketed in
frozen form. Frozen beef was lower priced commodity. With the
tariffication of beef imports in 1991, there was a substantial growth in
high quality chilled beef imports , which was driven by the Japanese
consumer’s preference for fresh chilled beef. However, the extent of
the impact of the beef market liberalization on consumer demand for
imported beef has been constrained as the concentrated retail sector in
Japan has managed to absorb the benefits of lower wholesale prices
into their margins. Consequently the decline in prices has not been

passed on to consumers.

Figure 3.14 Market Share of Major Beef Export Countries in Japan
(1999-2000)

Canada
New Zealand 3%
2%

u.s.
48%

Australia
47%

Others
0%

Source: MAFF 2001.

Currently there are four major beef suppliers to Japan as it restricts

imports of meat products from countries that have FMD or BSE
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(Figure 3.14). The U.S. and Australia share large proportion of this
market with 97 9% of the total beef imports.

While the Japanese government has progressively liberalized its beef
sector, its border measures, for the pork sector, have been maintained
at a relatively high level. Japan has tariff- only protection for pork.
Prior to the Uruguay Round (UR) agreement in 1994, Japan applied a
system of variable levies for pork imports. This system was replaced
with the gate price system. Under this system, if imported pork enters
Japan and is priced at or above the gate price simple tariff is applied.
If the price of imported pork is lower than the gate price, the importer
must pay thg difference between the import value and the gate price as
a duty that is applied in addition to the tariff. The main purpose of this
border measure is to ensure that competition from imports will not
depress internal pork prices below the administratively set stabilization
prices. The additional duty is calculated as the difference between the
gate price and the "average” value of the invoice on a shipment of
pork. This duty calculation causes exporters to strategically mix pork
cuts to avoid additional duties. For example, low priced pork bellies are
mixed with high priced tenderloins to bring down the average value of

the shipment to be equal to the gate price.

Exporters are nonetheless are inclined to ship some high valued pork
since lower valued pork would have the same transportation cost.
This system skews the cuts or qualities of pork products that are
shipped to Japan. Therefore, the gate price system effectively
disconnects the linkage between demand in Japan and import supply,

creating inefficiencies in the marketing of imported pork in Japan.
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Japan also has special safeguard that was agreed under the WTO
which can be temporarily applied to increase tariff protection. The
special safeguard, that is contained in the UR agreement, allows a
country to raise its tariffs if the volume of imports in a given period
exceeds 105 9% of the average volume recorded in the same period over
the previous 3 years, or if the import price falls by more than 10%
below the 1986-88 average reference price for the product. Special
safeguards were triggered several times in 1995, 1996 and 1997. The
border measures that are applied to the Japanese pork sector have
inflationary effects on the price of pork in Japan. For example, when
the safeguards were in effect Japanese internal prices for pork were
122% above world market prices compared to 73% above world prices
in 1986-88 (OECD 2000).

2. Japan’'s Livestock Production

Japan’s livestock production is constrained by relatively high priced
imported feedstuffs which have additional transactions costs because of
distance, high labor costs, limited land and the costs associated with
strict environmental regulations. If free competition is allowed in the
Japanese pork sector, the hog farmers in Japan would be faced with
considerable market losses because of competitively priced foreign pork
suppliers.

The Japanese government provides support to livestock sectors with
the maintenance of high internal prices of domestic livestock products
and support of producers’ incomes. Government support for pork
industry is high relative to support levels in other livestock sectors,

such as the beef industry, and is comparable support provided to
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Japanese grain producers. Since the Uruguay Round agreement,
Japan’s beef production was leveled off to an average of 543,900 MT
between 1994 and 2003. Approximately 57 % of the total beef supply in
Japan consists of imported beef, while 38% of the total pork supply

consists of imports.

Japan sets a standard stabilization price for pork each year and when
the market price falls below this standard price, the government is
authorized to take actions to raise the market price. These activities
include reduction in supply of pork by government purchase and
subsidization of the storage of frozen pork. The Japanese government
supports hog fa_'rmers primarily through deficiency payments on
producer returns, which do not have direct impact on the market price

for pork.

3. Meat Consumption in Japan

The removal of the import quota and tariff reductions have lowered
the wholesale price of beef because of increased imports, and as a
consequence, consumption of beef in Japan has increased. Japanese
total beef consumption has increased 6.5% annually throughout 1990s
since beef liberalization in 1991. Until liberalization, import restrictions
constrained imports to the lower quality segments of the Japanese
market. At the same time, the LIPC allowed imports of frozen beef
because they were effective in stock management because of a longer
shelf life. Beef market liberalization allowed substantial growth in
imports of chilled beef in Japan, allowing an increase in the supply of
higher quality imported beef in the Japanese beef market.
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Japanese demand for beef is highly differentiated by quality
attributes of beef products, creating a wide range of pricing of beef
products. Since Japanese consumers prefer highly marbled beef
products, beef grading is based on the amount of marbling. Japanese
Wagyu beef has a high level of marbling commanding 67 % premium
compared to domestic dairy steer beef. Imported beef is considered to
be quite lean by Japanese standards, and as a result its price is heavily
discounted in the Japanese market.

There was a significant decline in consumption and imports of beef
in Japan in 2002. This was primarily due to detection of BSE in Japan
in 2001 (Figure 3.15). Given that pork and beef are major substitutes,
consumption and imports of pork increased in 2002 as Japanese
consumers switched away from beef in favor of pork for their protein
intake. (Figure 3.16).

Figure 3.15 Supply and Demand for Beef in Japan

1800

1600

1400

1200

1000

800

unit: 1,000 MT

600

o b
400 | | —®—Production '\/~‘

sl TOTAL Imporis
200 =g TOTAL SUPPLY L C o . o e e e e e e e e e e e e e e o
w=edf=TOTAL Dom. Consumption

0 ’ . . . . ‘ .
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Source: MAFF Livestock Production Statistics

- 74 -



Figure 3.16 Supply and Demand of Pork in Japan
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In the pork sector, Japanese consumer preference is clearly reflected
in the price differences between domestic and imported pork products.
For example, domestic shoulder cuts are sold at about a 12 % premium
to imported shoulder cuts; and that domestic loins and legs have sold
for about 28 % more than imports over the last 8 years (USDA 2003).

4. Food Safety and Labeling Policies

Japanese consumers and food processors are highly concerned with
food safety issues such as E.coli, BSE and FMD. On September 2001,
there was an outbreak of BSE in Japan, which was reported to be
paused by use of BSE-contaminated feedstuffs on domestic cattle. This
resulted in temporary increases of chicken and pork consumption in
2002. The food safety scare due to BSE in Japan was worsened by
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discovery of mislabeling, of origin of beef products, by Japanese
distributors in 2002. Mislabeling damaged the public confidence in
Japan’s meat industry and regulatory authorities (i.e. MAFF and
MHLW- Ministry of Health, Labor and Welfare). In response to the
BSE incident, the wholesale price of beef in Japan has declined as a
result of weak demand.

Figure 3.17 Market Share of Majof Pork Suppliers in Japan (1999-2000)
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Source: MAFF 2001.

Japan also protects its foot and mouth disease (FMD) free status by
prohibiting imports from countries that have FMD. This regulation
effectively limits imports from countries in Asia, North America and
selected parts of Europe. Denmark and the U.S. are leading pork
suppliers in Japan’s pork import market, with market shares of 31%
and 33% respectively (Figure 3.17). South Korea had 11% of the
Japanese imported pork market prior to FMD outbreaks in 2000. Japan
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put temporary ban on pork imports from South Korea in 2001 (Figure
3.18). South Korea is planning to resume pork exports to Japan by
early 2004.

In response to heightened concerns on food safefy by Japanese
consumers, Japanese retailers are implementing tracking system (i.e.
traceability) which allow consumers to scan meat packages at
computer terminals to learn about the history and origin of the product.
This may increase transaction costs of meat marketing, which may
have inflationary pressures on the price of beef products at wholesale
and retail levels. However, whether or not this additional cost will be
accepted by consumers will be discovered eventually as premiums on

identity preserved (IP) meat products emerge.

Figure 3.18 Korea’s Pork Exports to Japan
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Section 8. EU Agriculture

Agriculture in the European Union has a number of similarities with
Korea, including farmer support goals and rural welfare, farm size, and
multifunctionality of agriculture goals. The European Union (EU)
supports its agricultural producers through a system of price supports,
direct payments to farmers, supply controls, and border controls
limiting imports. Until the reform of the Common Agricultural Policy
(CAP) in 1992 the largest share of producer support came through a
system of intervention purchases where if the market price fell below
the intervention price, surplus production was purchased by EU
intervention authorities. Excess stocks were disposed of on international
markets through a system of export subsidies known as export
restitution. The system of intervention purchases and export restitution
applies to cereals, beef, dairy products, sugar and fruits and vegetables.

With the 1992 reform of the CAP, intervention prices were reduced
and compensation was provided to farmers in the form of direct
payments. The direct payments were tied to historic criteria such as
past yields and new supply control measures were required. For the
cereal, oilseed and protein crop sectors these supply controls were land
set-asides. For beef and sheep production the controls were in the form
of maximum stocking densities and compensation was provided with

headage payments.

Table 3.19 describes intervention prices for cereals, beef and dairy
for the periods prior to 1992, prior to 2000, and the current prices.
Table 3.19 also describes how the direct compensatory payments have

changed over time.
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Table 3.19 EU Intervention Prices and Direct' Payments Euro/metric tonne

Intervention Prices : Compensatory Payments
Cereals Beef Butter* Cereals Beef *x Dairy*
pre-1992  155/mt  3197/mt  3444/mt NA ~ NA NA
1999 119/mt  2780/mt  3282/mt 54/mt 145 /animal

2002 101/mt  2220/mt  2799/mt* 63/mt 200/animal 17/mt milk*
= dairy reform after 2005 so the prices shown and subsidies are after 2005
** suckler cow premium

A second round of CAP reform took place in 2000 where intervention
prices were further reduced, but the direct payments only compensated
farmers for half of the reduction in the support prices. Figure 3.19
illustrates the how EU farm prices have fallen in the period since the
first reform of the CAP in 1992. For instance, cereals intervention
prices were reduced by 1/3 in first set of reforms starting in 1992 and
reduced by a further 15% as result of the 1992 reforms.

Figure 3.19 EU Farm Price Evolution
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Further reforms are being contemplated in anticipation of the
enlargement of the EU with new members from eastern Europe. On 22
January 2003, the EU Commission adopted a package of proposals to
reform the CAP(EU Commission 2003). The reform would continue the
process of reducing intervention prices. But the system of compensation
would change from one that is at least partially tied to the production
of specific commodities to a whole farm payment that is independent
from production. There would be cross-compliance conditions attached
to these payments that relate to regulations for food safety, animal
welfare, health and occupational safety standards, a requirement to
keep farmland in good condition, and environmental stewardship. As
well there would be a reduction in payments for larger farms and the
savings would be redirected to rural development and financing further
reforms.

At this time it is unclear if the EU will proceed with further reforms
and they are currently engaged in a contentious internal debate about
CAP reform. Nonetheless there is a general trend to redirect spending
to rural development, and issues like animal welfare, food safety and
food quality. This change in where financial support is directed to is
consistent with the EU’s view on multifunctionality. The Europeans
"look to agriculture to ensure safe and high quality goods, protect the
environment, save finite resources, preserve rural landscapes and
contribute to the socio—economic development of rural areas including
the generation of employment opportunities.” (EU Commission 1999a)

The idea of multifunctionality is that agriculture produces un-priced

spillover benefits that occur in addition to the provision of food and
fiber. These benefits range from environmental benefits, rural employment
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and development, to food security. The belief is that agriculture is
integral to the rural community, that it shapes the landscape, and that
the sector 1s necessary to feed the nation. The economic arguments are
that the spill over benefits are not just positive externalities but have a
public good aspect as well. Public goods are non-rival (consumption by
some does not reduce the availability for others) and non-excludable
(no- one can be excluded from consuming the good). The policy
implication of public goods, and positive externalities, is that the
market fails to provide an adequate amount of the good. Therefore
government intervention is called for. The Europeans argue that there
is territorial dimension so they are looking not just to preserve the

rural landscapes but also prevent the de-population of remote areas.

The final argument with respect to multifunctionality is that the
spillover effects are joint products with agricultural production. Some
proponents of multifunctionality propose that since coupled production
subsidies induce more agriculture output, they are the appropriate

instruments to induce other multifunctional spill-over benefits.

The European view on multifunctionality differs somewhat from the
Japanese and Korean view in that the Europeans are seeking interventions
where the support should be targeted specially at the spillover benefits.
The phrase non-trade concerns is frequently used as a synonym for
multifunctionality. "The EU’s proposal says non-trade concerns should
be targeted (e.g. environmental protection should be handled through
environmental protection programmes), transparent and cause minimal
trade distortion.” (WTO). It is unclear if the EU would support coupled
production subsidies to promote multifunctionality when the Commission

is proposing to convert their direct producer payments to decoupled
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support and advocate that multifunctionality payments are to be
targeted. The EU Commission argues, "Ensuring the fulfillment of the
multifunctional role of agriculture requires policies encompassing

agriculture as a whole.”

~ Of particular importance for enhancing the multifunctional role of
farming are investment aids, less favoured areas (LFA) schemes and
the LEADER programme. Investment aids, including those to the
agro—food chain, permit structural adjustment and adaptation to
higher standards, whether for environment, quality or safety
purposes. LFA compensatory allowances for natural handicaps aim at
the continuation of farming where, notwithstanding these more
difficult natural conditions, rural settlements are part of the European
cultural heritage. This is the case in particular in hilly and
mountainous areas, Nordic zones, small islands but also in zones,
under strict criteria, where traditional farming plays a predominant
role. The LEADER programme, promoting the bottom-up approach,
notably encourages on and off farming activities, thanks to local and
often co-operative initiatives, like diversification, promotion of
regional quality products, local processing and direct marketing,
and/or alternative farm schemes for countryside conservation, that
strengthen social cohesion and help to preserve rural viability.(EU
Commission 1999b)

Section 9. US Crop Farm Policy

U.S. agricultural exports for many commodities are relatively large,
and the U.S. price is sometimes considered as an approximation of
world price. While U.S. policy and intervention for meat is limited, U.S.

policy regarding grains is significant and can affect world grain prices.
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The U.S. writes new farm legislation at regular intervals every three
to seven years. These pieces of legislation have become commonly
known as Farm Bills. The first farm bill was passed in 1933. Until
1973 farm bills provided a wide variety of techniques to Support
farmers including price supports, production controls, two priced
systems and other methods of providing assistance. The 1973 farm bill
introduced systematic direct commodity price supports. Between 1973
and 1996 the farm bhills were of the same general set of policy
instruments: loan rates, target prices and deficiency payments. The
1996 farm bill which is sometimes described as "Freedom to Farm”
marked a fundamental change in the way that commodity support is
provided. |

The 1973 act continued the loan rate provisions that were established
earlier. The loan rate effectively established a floor price for crops.
From a practical sense, the loan rate is the price per unit (pound,
bushel, bale, or hundredweight) at which the Commodity Credit
Corporation (CCC) provided commodity-secured loans to farmers for a
specified period of time. If the market price was less than the loan rate
then crops what were offered as collateral for the loan were ceded to
the CCC. In effect the CCC maintained the floor price by purchasing
the excess product, at the loan rate, adding to government stocks. The
1973 farm bill introduced the target price (for wheat, feed grains,
cotton, and rice) that was based on a national average estimate of the
cost of production. The target price was supported with a deficiency
payment that was the difference between the target price and the
greater of the loan rate or the market price on the eligible quantity of
the product in question. The eligible quantity was not the total amount
of commodity that would be provided at the target price. The eligible
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quantity was established with a program base area for each crop. To
access loan rates, target prices and deficiency payments, farmers had
to agree to take a percentage of their land out of production with
acreage set—aside programs. The 1985 farm act is best know for
lowering the loan rate and for the introduction of the export

enhancement program.

The 1996 FAIR act retained the loan rate but got rid of target prices
and deficiency payments. Producers were no longer required to
maintain base areas for program crops and to have mandatory land
set—asides(the conservation reserve program of environmental set-asides
was maintained). Money that had historically been paid through
deficiency payments continued to be paid to producers, but in a method
that did not vary with market conditions. Production flexibility contract
payments (PFC) converted the same amount of money that was
historically paid in deficiency payments into a direct payment. Farmers
could not affect the size of this payment because it was based on a
historic area multiplied by a historic yield times a fixed dollar amount.
This type of payment is similar to a lump sum transfer because the
recipient cannot affect the size of the payout by changing his actions.
Therefore these payments were described as decoupled payments and
reported as green box measures in the US domestic support notification
to the WTO. The way the loan rate was implemented was changed as
well. The CCC no longer purchased excess stocks to maintain the
market price above the loan rate, but rather a loan deficiency payment
was made which was equal to the difference between the loan rate and
the lower market price times all of the production of the crop in
question.
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The 2002 Farm Bill continued on with some aspects of the 1996
FAIR act. The PFC payments were continued and are now called
annual fixed direct payments. The direct payment for an individual

crop would be calculated as:

- DPcop = Payment rateqo, Payment yield cop [Base acres crop * 0.85]

The 2002 Farm Bill also re-introduced target prices for program
crops, including are wheat, corn, grain sorghum, barley, oats, rice,
upland cotton, soybeans, minor oilseeds, and peanuts. Target prices are
used with the new counter-cyclical payments(CCPs) program. The
payment amount is equal to the product of the payment rate, the
payment acres, and the payment yield. For example the payment for an

individual crop is determined as:

- Payment rateqop = (Target price)eaop (Direct payment rate)crop
Max(commodity price, loan rate)crop
~ CCPeuop = [(Base acres)eop X 0.85] (Payment yield)aop (Payment rate)crop

Farmers are given almost complete flexibility in deciding which crops
to plant, however land must be kept in agricultural uses and they must
comply with certain conservation and wetland provisions. There are
upper limits on amount of counter—cyclical payments and direct
payments that each producer can receive. Since there virtually nothing
that a producer can do to affect the size of payout -in DP and CCP
payments— by changing his level of output, he is assumed to react to
market signal and not to program payments. Therefore these programs
are considered by some to be at least partially decoupled. There is
great deal of the debate concerning the degree of decoupling with the
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current US programs and not all commentators believe that the effects
of these programs are neutral. However, the degree of program induced
production predicted by even the most cynical is not large nor are the

effects on world crop prices.

Figure 3.20 shows that although the overall US government outlays
have varied over time, the general level of support has not dramatically
increased. While there have been significant changes in how the US
provides farm support over the three decades and the degree to which
programs are tied to production has changed, it is unlikely that
international grains markets would have evolved much differently if the
pre-1996 legislation had applied over the last eight years.

Figure 3.20 Commodity Credit Corporation Net Outlays
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Chapter 4. Results and Analysis

Price transmission results for Korea are examined in this chapter.
The bulk of the econometric results in this study are monthly from
1996-2002, in order to present most current results and changes in
various markets. However, some caution should be used in interpreting
results as two commodities can often differ by form, such as by
variety, grade, standard, level of processing, or level of value added.
The linkage between domestic and international markets can be
described by the elasticity of price transmission and price ratios. The
price transmission elasticity is a measure of the co-movement of two
prices and shows, for example, the extent to which changes in world
prices are transmitted back to import prices or within—country prices
(Nather and Weaver, 1999). One of the objectives in this study is to
compare international prices with Korean import and domestic prices,
and examine price transmission levels and price ratios, and their
implications regarding liberalization for then the Korean agriculture.
This is a timely topic, as the Korean government is preparing the
domestic agricultural sector to have a smooth transition to more
market-oriented structure, which is expected to proceed accordingly
with the WTO negotiation.

Another objective is to examine farm to retail prices, in order to
examine the rate of price increases between farm and retail levels.
Additionally, macro prices will also be examined to assess their

relationship with agricultural prices. The impact of exchange rates on
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import prices will be examined to assess the magnitude of import price
changes resulting from a change in the exchange rate. The relationship
of the consumer price index with farm and retail prices will also be
examined, to assess the relationship of farm and retail prices with
inflation.

Section 1. Properties of Data

Results in the three stationarity tables (Tables 4.1- 4.3) below
indicate that most prices analyzed in the study are not stationary, and
this is expected. Agricultural price data, like most time series economic
data 1s often expected to display considerable variability and
non-stationarity. On the demand side, prices are influenced by factors
such as changes in income, population, prices of substitutes, inflation,
and consumer habits. On the supply side, prices are influenced by
variables such as technology, input prices, government policies, price of
substitutes, and weather. Imports also play a role for many agricultural
prices, with import prices largely influenced by world prices, exchange
rates, and possible tariffs. Upward price trends brought on by inflation
are most likely one of the main causes of the non-stationarity. When
the data trend was removed by using price changes rather than price
levels were examined, many of the variables became stationary,
indicating that much of the non-stationarity was likely due to trends.
Tests of the data found only limited evidence of generalized conditional
heteroskedasticity, therefore OLS models were used rather than GARCH
(generalized autoregressive conditional heteroskedasticity) models.
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Table 4.1 Stationarity Statistics for Korean Monthly Prices in $US,

1996—-2002
Market Level Commodity Currency ADF Test Statistic
Farm Level
Corn $US -2.07
Soybean $US -1.66
Barley $US -2.12
Rice $US -2.10
Beef $US -1.44
Pork $US -2.24
Chicken | $US ~3.78%
Wholesale Level
Soybean $US -3.99%
Barley $US -2.43
Rice $US -2.09
Beef $US -2.21
Pork $US -2.21
Chicken $US -1.59
Import Level
Corn $US -1.49
Soybean $US -1.12
Wheat $US -1.92
Beef $US -2.56
Chicken $US -2.13
Retail Level
Rice $US -2.10
Beef $US -0.70
Pork $US -1.79

a/ ADF is augmented Dickey Fuller Statistic, null hypothesis is non-stationarity.
Asterisk indicates reject null hypothesis at 10% level of confidence. All variables are
in logarithms.
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Table 4.2 Stationarity Statistics for Korean Monthly Prices in Won,

1996-2002
Market Level Commodity : Currency ADF Test Statistic
Farm Level
Corn Won -0.96
Soybean Won -1.15
Barley Won -0.69
Rice Won -1.60
Beef - Won -0.03
Pork Won -2.22
Chicken Won -4.00%*
Wholesale Level V
Soybean Won -1.89
Barley Won -1.82
Rice Won -1.47
Beef Won -1.10
Pork Won ~-2.28
Chicken Won -2.58*
Import Level
Corn Won -2.11
Soybean Won -1.95
Wheat Won -2.17
Beef Won -2.71
Pork Won -0.90
Chicken Won -2.02
Retail Level
Rice Won -1.60
Beef Won -0.36
Pork Won -0.77

a/ ADF is augmented Dickey Fuller Statistic, null hypothesis is non-stationarity.
Asterisk indicates reject null hypothesis at 10% level of confidence. All variables are
in logarithm.



Table 4.3 Stationarity Statistics for United States Monthly Prices in
$US, 1996-2002

Market Level Commodity Currency ADF Test Statistic
Farm Level .
Corn $US -4.00*
Soybean $US -156
Wheat $US -2.14
Barley $US -2.00
Rice $US 0.30
Beef $US -2.49
Pork $US -1.70
Chicken $US -1.01
Retail Level
Rice $US - -101
Beef $US -0.10
Pork $US -3.04%
Chicken $US -2.77*
Korea Consumer 199
Price Index (CPI) '
Exchange rate -2.08

a/ ADF is augmented Dickey Fuller Statistic, null hypothesis is non-stationarity.
Asterisk indicates reject null hypothesis at 10% level of confidence. All variables are
in logarithms.

Cointegration statistics for a number of price relationships are shown
in the two cointegration tables (Tables 4.4 and 4.5).Nearly all price
relationships shown in the tables are found to have no cointegration,
and this was expected for a number of reasons. Cointegration implies
that two prices series must move very closely together. Cointegration
between prices or markets would most likely be expected to be found

within countries where markets differ only across space and by a short
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distance, rather than markets which differ in form. For example, farm
price for corn in Iowa and Illinois would likely be cointegrated because
these products have the same form and are only a short distance apart.
Markets which are unlikely to be cointegrated would be, for example,
linkages between Korean farm and Korean retail prices, or farm prices
between countries such as U.S. and Korea. Markets which differ by

form e.g. corn vs. wheat would be unlikely to be cointegrated.
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Table 4.4 Cointegration Equation Statistics For Monthly Prices,

1996-2002
Commodity ADF
Import US$ & Corn -2.13
Korea Farm US$ Soybean -1.72
Beef -147
Pork -2.51
Chicken -4.11%
Import US$ & Soybean -3.96*
Korea Wholesale US$  Beef -2.02
Pork -2.37
Chicken -1.94
Import US$ & Corn -191
US. Farm US$ Soybean -3.03
Wheat -1.69
Beef -2.55
Pork -1.58
Chicken -1.34
Import, Won & Corn -1.98
Exchange rate Soybean -1.48
Wheat -1.74
Beef -3.67*
Pork -0.92
Chicken -1.68
Korea Farm, Won & Corn -2.34
Korea CPI Soybean -3.00
Barley -241
Rice -1.37
Beef -1.55
Pork -2.24
Chicken -4.03*
U.S. Retail US$ & Rice -2.38
US. Farm US$ Beef -1.15
Pork -3.01
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Table 45 Cointegration Equation Statistics For Monthly Prices,

1996-2002
Commodity ADF
Korea Retail, Won & Rice -2.80
Korea Farm, Won Beef ~1.74
Pork -0.54
Korea Retail US$ & Rice -2.09
U.S. Retail US$ Beef -1.48
Korea Retail, Won & Rice -2.60
Korea CPI Beef -0.99
Pork -2.19

Section 2. Comparison of US Farm versus Korean

Import Prices

Korean grain import prices in the Table 4.6 below show relatively
high price transmission from U.S. farm grain market prices, indicating
relatively efficient markets for grain imports. As well, import grain
prices appear to have converged to closer U.S. levels after allowing for
transfer and other costs, indicating liberalization of the market.
Findings of efficiency in the import grain markets are important
because Korea imports a large amount of feed corn and soybeans for
the livestock industry, as well as wheat for human consumption.
However, meat import markets were found to have reasonably low
price transmission from the U.S.
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Price movements of US farm prices and Korean import prices are
compared to examine the price linkage between US producer level and
Korean import level. The price differential between the U.S. farm level
and the Korean import level reveals efficiency in the spatial price
relationships. Under an efficient market, spatial price relationships are
primarily determined by transportation costs between regions. The
closer price movement between the U.S. farm (world price) and the
Korean import prices implies the higher the market integration between
the U.S. farm sector and the Korean import markets.

The price transmission elasticity between U.S. farm price and Korean
import price is measured by the Beta coefficient in Table 4.6 below.
Beta represents an elasticity measure since both the independent and
dependent variables are in logarithms. If two markets are fully
integrated, then Beta should equal one, and if there is no transmission
between the markets, then Beta would equal zero. The coefficient of .74
in the table below implies that when U.S. farm corn price increases by
one percent, Korean import price for corn is expected to increase by .74
percent on average. The R’ statistic of .76 indicates that 76 percent of
the corn import price variation is explained by the variation in U.S.
corn farm price. A higher R? value indicates a stronger price
transmission relationship between the two variables. The T-value of
16.13 indicates that the Beta coefficient is statistically different from
zero at the 5 percent level. Therefore, this represents a statistically
significant relationship between U.S. farm corn price and Korean corn
import price. For large sample sizes such as in this study, a T-value
of approximately 2.0 or greater represents statistical significance at the
5 percent level.
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All coefficients in the table are above a level of one, along with a
fairly good statistical fit, as measured by relatively high R® values.
Increased liberalization of the Korean grain market over time and
relatively few restrictions on Korean grain imports allow a fairly high
price transmission elasticity and efficient market between the U.S. farm
grain market and the Korean grain import market.

Korean beef import price appears to have fairly limited price
transmission from the U.S. beef farm price as the Beta has only a .04
value. The R? value is almost zero, indicating basically no relationship
between the two markets. This is poor transmission is likely partly due
to the remaining trade restrictions on beef, which disconnect the beef
import price from the U.S. farm price. Secondly, the U.S. beef farm
price is for live animals, whereas the import beef price is at the
process stage in a different form that represents a higher value, and
another disconnection between the two prices. Pork import price
transmission showed a higher relationship than beef because Korean
pork is competitive on the world market and therefore tied more closely
to a world or US. price. However, chicken showed a relative weak
relationship between U.S. farm price and Korean import price, with
only a .11 R® value. Overall, price transmission results indicate
considerably less liberalization effects in the meat sector than the grain

sector.
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Table 4.6 Monthly Price Transmission Elasticity from U.S. Farm
Price to Korean Import Price, 1996-2002, Prices in $US a/

Constant B° R?
Corn e 6.1 0.76
-
Beef 1658 020 0.0007
Pork PN e 0.50
N

a/B is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses.

Causality and time lag results are presented in the Tables 4.7 and 4.8
below. Overall, these indicate fairly efficient pricing, based on the two
month lag time found for price information to fully flow from U.S. farm
level grain markets to Korean import grain markets Table 4.8). The
primary relationship of interest in the causality analysis is the lead-lag
time between U.S. farm price and Korean import price for corn, wheat,
and soybeans, all of which are quite heavily imported into Korea.
Livestock prices are not analyzed regarding lag times, because these
prices would be expected to have a considerably long lag time, given

that the price transmission elasticity was low for livestock.

While the rest of this study uses price levels, data for causality and

time lag results in this section uses first differences of logarithims of
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price (percentage change in price). This is because causality and time
lag analysis is primarily interested in price changes and short-term
analysis of price linkages, rather than long-term price movements.
Both Fishers Kappa and Bartlett’s Kolmogorov-Smirnov tests failed to
reject the null hypothesis of white noise in all six equations as shown
in Table 4.7 below, indicating that all statistically important information
has been captured by the model and only while noise remains in the

residuals.

Table 4.7 White Noise Tests of the Residuals from Causality
Equations, 1996-2002

“Barrlettss

Commodity K-S Statistic ®Fishers Kappa
US Corn Farm—> Korea Corn Import 0754 2.96
Korea Corn Import—> US Corn Farm 0859 3.74
US Soybean Farm—> Korea Soybean Import 0952 3.03
Korea Soybean Import—> US Soybean Farm .1766 4.08
US Wheat Farm—> Korea Wheat Import 0910 4.85
Korea Wheat Import—> US Wheat Farm 1901 4.03

a Tests failed to reject the null hypothesis of white noise residuals at the ten
percent level of significance in all 6 equations.

The causality F statistics, equation F statistics, and R? values are
shown in the table below. All of the six equations show significant F
statistics at the five percent level, indicating significant explanatory
power for the equations. The R? values are all below .32, however, this
1s not unexpected. Equations with monthly price changes would not be
expected to have nearly as high R values, as for example, undifferenced

annual data (price levels).
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All three grains were found to have a two month lag between the
U.S. farm price and the Korean import price, according to the AIC
statistic for identification of the causality equations (Table 4.8). For
example, U.S. farm corn price is found to lead or "cause” Korean corn
import price by two months. This was expected to find that U.S. farm
markets lead Korean import markets for grain. It would indicate that
the price is determined primarily in the U.S. market, and then the price
information is transmitted to Korea. This shows that the price is
determined primarily on the exporter side or supply side. The importer
side, or demand side in Korea, has less influence on initially determining
the price compared to the supply side in the U.S. This could be
partially because there may be more significant supply shifts in the
market than demand shifts. However, it is more likely that the U.S.
being a large country in the world grain market, that it has more

influence on price than a smaller country such as Korea.

The lag time between markets can provide an estimate of relative
pricing efficiency between two markets. A shorter lag time indicates
higher price efficiency bétween markets. The results below showing
that prices take about two months to be transmitted from U.S. farm
level to Korean import level for grains seems reasonably efficient. It is
interesting that the price transmission if found to be the same, two
months, for each commodity, and indicates that each commodity has a
similar pricing efficiency level. This is within range of results of Boyd
and Brorsen (1986), for example, who found that international price
transmission between the U.S. and Europe typically takes between
about three and nine weeks. One reason for the lag time and longer
information flow and price transmission between markets may be

shipping and transportation time. Since Korea is considerably further
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than Europe from the U.S., the two month price transmission time
appears reasonable to transport grain from the farm to the end user in
Korea. Some pricing rigidities may also account for the two month lag
in prices. For example, merchants in the Korean import market may be
reluctant to change their prices until they are certain that the shift in
supply or demand is justified. Overall, the grain import market pricing
appears to be reasonably efficient.

Table 4.8 Monthly Price Causality Lead-Lag Relationships and
Equation Results for Corn, Soybeans and Wheat, 1991-96

Commodity Causality Equation |
Wald F-Statistic F-statistic
US Corn Farm— 2° Korea Corn Import 8.81% 7.86% 29
Korea Corn Import— 2° US Corn Farm .08 9.35% 32
US Soybean Farm — 2* Korea Soybean Import 5.93x 3.44x 15
Korea Soybean Import = 2% US Soybean Farm 46 2.73* 13
US Wheat Farm— 2° Korea Wheat Import 867+ 9.87x 34
Korea Wheat Import—> 2° US Wheat Farm 1.16 3.25% 15

* Indicates significance at 5 percent level.
a For example, US corn farm price leads or causes Korean corn import price by 2
months, as evidenced by the significant causality Wald F-statistic

Graphically, the data can be examined from the figures below. The
Korean government relaxed border measures for several commodities
trading under the Uruguay Round agreement in 1994 and the impacts
of market liberalization are revealed in this price comparison. Figure
4.1, 4.2 and 4.3 report price comparison U.S. farm and Korean import
prices for corn, soybean and wheat and Figures 4.4, 4.5 and 4.6 report

price comparison for beef, pork and chicken sectors.
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Figure 4.1 Corn: US Farm vs. Korea Import Prices
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Overall, prices of U.S. farm level and Korean import level were more
correlated in grain sectors than in meat sectors. The import price in
Korea and the U.S. farm price in the corn sector were highly connected
and the difference between these two price levels may imply
transaction costs of trading corn from the U.S. to Korea, including
transportation and import costs.

The U.S. farm price and Korean import price of wheat had a
relatively close price movement, which may be primarily due to the
wheat trade liberalization that took place in 1990 in South Korea.
Imports of soybeans and corn continue to grow with decreasing
domestic production and with the increased demand for animal feed.
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Figure 4.2 Soybean: US Farm

vs. Korea Import Prices

Unit: US $/ MT
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Figure 4.3 Wheat: US Farm vs. Korea Import Prices
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The livestock industries in South Korea are heavily dependent on
imported feed grains and the Korean government allows the livestock
producers to have competitive input costs by eliminating border
measures on imported feed grains. Consequently, the import prices of
corn and soybeans stay at much lower level compared to the farm
prices. Reduction in the border restrictions for grain ‘translates into a
closer price movement between the U.S. farm price and the Korean

import price of grains.

Some caution has to be paid in comparing U.S. price and Korean
import price of meat sectors. The U.S. farm prices are the price of live
animal, while the Korean import prices are the price of processed meat
products. Thus, the price gap between the Korean meat import price
and U.S. farm prices is fairly wide as the processing costs of U.S.
meat products are not included in the U.S. price level, so the prices

differ by form as well by space.

Figure 44 Beef: US Farm vs. Korea Import Prices

Unit: US $/ Kg
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The price gap between the Korean import price and the U.S. farm
price for both pork and chicken sectors narrowed substantially since
1998. The complete market liberalization of pork and poultry imports in
1997 contributed to this narrowing price gap. The tariff rate for frozen
pork was 33.4% in 1997 and scheduled to be reduced to 25 % by 2004,
which is reflected in the price movement of the Korean import price. In
contrast, the import price of beef in Korea does not appear to move
closely with the U.S. farm price despite the market liberalization in

2000.

Figure 45 Pork: US Farm vs. Korea Import Prices

Unit: US $/ Kg

—&—US Pork-farm —>¢—Korea pork-import }

- 104 -



Figure 46 Chicken: US Farm vs. Korea Import Prices
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Overall, comparison of the U.S. farm prices and the Korean import
prices indicated that there were several factors affecting the price
movement of Korean import prices of selected commodities that were
different from the price movement of the U.S. farm prices. First, the
financial crisis in 1997 had a significant impact on the import price of
all commodities in Korea. The import prices (in US $ term) declined
significantly in 1998 due to devaluation of Korean won against U.S.
dollar and gradually recovered through 1999 and 2000. Another
important factor that influenced the price movements was extensive
market liberalization scheme in various commodity sectors in South
Korea. Under the Uruguay Round agreement, the Korean government
reduced border measures in most of the import—dependant sectors. The
Korean import prices in most commodity sectors had closer price
movements to the U.S. farm prices since mid-1990s, with market

liberalization process.
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Grain imports have been priced from a high of around $50/MT above
U.S. farm prices, to a low of about $10/MT above U.S. farm prices. In
more recent years, the price difference between the two markets
appears to be narrowing slightly. On the meat side, import prices
dropped substantially for beef, chicken, and pork in relation to U.S.
farm prices. This likely reflects the lagged effects of increased
liberalization in the Korean market, combined with lower income
following the financial crisis, resulting in moderated demand for meat
imports.

For example, the Korean pork import price to U.S. farm price ratio
dropped from about 3.5/15 = 2.3 in 1997/98 to about 1.7/9 = 1.9 in
2000. For beef, the ratio dropped from about 3.3/15 = 2.2 to 2.7/15 =
1.8, while chicken dropped from about 1.7/.8 = 2.1 to about .9/.7 = 1.3
level. These results indicate that considerable liberalization has began
to take effect for the Korean meat market by the year 2000.

However, there are some counteractive factors that decelerate the
market integration between the U.S. farm level and the Korean import
level. For example, some commodity end-users and buyer groups (e.g.
millers and grain processors) in Korea have sizeable purchasing power,
partially gained through market privatization and consolidation. This
may have price distorting effect in the Korean import markets. Also,
comparing prices of products with different nature (i.e. live-animal vs.
processed meat products) may factor into less price linkage in the meat
sectors, as rigidities in value added process create additional price

diversion.
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Section 3. Comparison of Korean Import and Farm &
Wholesale Prices

Results in Table 4.9 below show that price transmission for grains
from import price to Korean farm price is fairly low. For example, Beta
is .09 for soybeans, compared with a Beta of .82 from U.S. farm price
to import price, as indicated in the earlier table. This is expected as
grain markets in Korea for wheat, corn, and soybeans are relative open
and reflect world price, whereas Korean farm level grain markets are
not as closely linked to world price. Therefore, the U.S. price, e.g.
world price connection to import price is greater than the import price

connection to Korean domestic price.

However, Korean beef import prices showed a relatively close
connection to Korean farm prices, with a Beta of .97 and an R® with a
60 value. Therefore, Korean beef import price appears to be linked
more closely to Korean farm beef price than U.S. farm beef price, e.g.
world price. This likely reflects that the Korean beef market still faces
some barriers to imports. In contrast, import chicken and pork markets
in Korea appear slightly more closely linked to U.S. farm price e.g.
world price than Korean farm price.

The financial crisis from October 1997 through January 1999 appears
to have a major impact on Korean farm prices. Price transmission
results from Korean import price to Korean farm price in Table 4.9
below show a statistically significant T-value for the binary variable in
each equation representing the financial crisis. Beef showed the largest
impact from the financial crisis, as the binary variable for beef for the
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financial crisis had a large coefficient of -51 for the financial crisis,
indicating a large drop in Korean domestic beef prices during this time
when measured in U.S. dollars. The drop in Korean beef price in U.S.
dollar terms can be linked to the drop in the exchange rate as well as
the drop in demand for beef in Korea, given the lower income and
credit during the financial crisis. This is expected that beef imports
would be most impacted compared to other commodities, because beef
would be most sensitive to changes in income compared to other
meats, as beef has a high income elasticity.

Table 4.9 Monthly Price Transmission Elasticity from Import Price to
Korean Farm Price, 1996-2002, Prices in $US a/

Constant B D1 R?
Comn (14:507) <g§j) (—_1()i278) o7
Soybean 1650 e 109 057
Beef (ggg) (2221) (ig;) 060
Fork <§i§§> (g:gi (:gﬁ‘;l) 053
I T

a/P is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses. D1 represents a binary variable for the financial crisis
from October 1997 through January 1999.

The Table 4.10 shows price transmission results from Korean import
price to Korean wholesale price. The most important result is that once
again the financial crisis shows a large impact on Korean prices, in

this case wholesale prices. In the case of all commodities, the binary
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variable for the financial crisis has a T-value greater than 2.0 and so
is statistically significant. Beef once again shows a large -.46
coefficient on the financial crisis binary variable, indicating the beef
wholesale price as measured in U.S. dollars was substantially impacted
by the financial crisis. As well, the wholesale soybean price was
impacted substantially by the financial crisis as well, as indicated by

the large negative sign on the binary variable with a -.52 coefficient.

Table 4.10 Monthly Price Transmission Elasticity from Import Price
to Korean Wholesale Price, 1996-2002, Prices in $US, 1996-2002 a/

Constant i D1 R?

6.30 0.29 052

Soybean (8.83) (2.24) (-8.35) 0.46
133 055 ~0.46

Beef (5.81) (2.57) (-8.66) 0.2
057 041 036

Pork (12.10) (7.13) (~7.75) 051
0.66 053 024

Chi 34

icken (23.08) (5.88) (-4.03) 03

a/B is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses. D1 represents a binary variable for the financial crisis
from October 1997 through January 1999.

Examining the figures below, the price of agricultural commodities
show higher fluctuations relative to non-agricultural products as the
result of a complex mixture of changes associated with seasonal,
cyclical, trend and irregular factors. Prices of storable commodities (i.e.
grains) have a seasonal pattern of change, while prices of perishable
commodities (i.e. meat and vegetables) exhibit cyclical behavior. Price
cycles for agricultural comrriodities vary in length and amplitude of

fluctuations.
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Price movements of Korean farm and import prices are compared for
each commodity selected for analysis in this study. Figures 4.7, 4.8 and
49 present a comparison df Korean import and Korean farm prices of
grain commodities such as corn, soybean and wheat, while Figure 4.10,
4.11 and 4.12 present price comparisons of Korean import and Korean
wholesale for three major meat commodities.

Overall, there were limited connections between Korean farm and
Korean import prices and domestic prices for the meat and grain
sectors in South Korea. Import prices of corn, soybean and wheat
remained relatively stable since 1996, while import prices of pork,
chicken and beef showed more variance in the price movement. While
the import prices of grain remained at relatively low and even level,
farm prices of grain soybean and corn had more fluctuation. Thus, there
were limited connection between import and farm prices of corn aﬁd
soybean.

Figure 4.7 Corn: Korea Farm vs. Korea Import Prices
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The Korean farm price of soybeans is at considerably higher level
compared to corn (Figure 4.7 & 4.8), and this may be due to the
importance of soybean in making to for human consumption. Imports of
barley, corn, and soybeans for feed grains were liberalized in 1995 and
allowed for end-users, while imports of these grains for human
consumption are subject to tariff rate quota. The import quantity
restriction and differential tariff rate imposed on barley, soybeans for

food led to a higher farm price level than feed grains.

Figure 48 Soybean: Korea Farm vs. Korea Import Prices
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The Korean government has price supports for soybean to ensure
stable supply of domestic soybeans for human consumption, and
loosens its control on supply of imported soybeans which are mostly
used in producing feedstuffs(75 % of import volume). For soybeans, the
Price Differential Compensation Program (PDCP) has been implemented
since 1989. The government purchases soybeans at its guaranteed price

from farmers and resells to soybean processors.
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Also, the tariff rates for soybean and corn were 5% and 3%,
respectively. The MAF’s current rice policy that encourages planting of
alternative crops to reduce rice production may also have effects on the
farm price of corn, soybean and barley. As the Korean rice farmers
switch away from rice to alternative crop production with financial
support from the MAF, supply of these crops is likely to increase in
long term.

Figure 4.9 Korea Wheat Import Prices
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There was more variation in the price movements in the meat sectors
(Figure 4.10, 4.11 & 4.12). For meat sectors, the import prices were
compared with the wholesale prices since farm price of meat sector are
the prices of live-animal, while import price of meat includes costs that
incur due to processing of meat.
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Figure 4.10 Beef: Korea Import vs. Korea Wholesale Prices
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The import price of beef remained within a range between US$
2.00/kg and US $ 4.00/kg, while the wholesale price of beef in Korea
showed a high variance in price movement (Figure 4.10). The import
price and the wholesale price of beef converged in 1998, which is due
to a significant decrease in the price of the Korean wholesale price.
This is viewed to be a consequence of the 1997 financial crisis. Rapid
devaluation of the Korean won during the financial crisis in 1997 made
the import price of feed grains very high,' which led the cattle
producers in Korea to release their herds into market. During this
period, Korean consumption of beef declined significantly low as
consumers’ disposable income decreased and consumers substituted
beef with alternative meat. Shocks from both supply and demand sides
led to significant fall in the wholesale price of beef. However, the
wholesale price of beef recovered rapidly as the Korean economy

regained its strength.
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Figure 4.11 Pork: Korea Import vs. Korea Wholesale Prices

Unit: US $/Kg

4.00

350 +-

3.00

250 |

200 -
1.50 -
1.00 |

0.50 -

0.00

1996
1997
1998
1999
2000
2001
2002

} —m— Korea pork import price —»— Korea pork w holesale price J

Figure 4.12 Chicken: Korea Farm vs. Korea Import Prices
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The pork sector showed a closer price gap between the import level
and the Korean wholesale price level compared to other meat sectors
(Figure 4.11). For past two decades, the size of Korean hog farm has
significantly increased, which resulted in improved efficiency and

competitiveness in the Korean pork sector.

Wholesale price of chicken in Korea (Figure 4.12) showed more
fluctuations than those of other meat sectors. This is primarily due to
relatively short production cycle of poultry sector, ineffective marketing
structure and low production adjustment capability of the Korean
poultry industry (KREI 2000, pl146).

Section 4. Comparison of Macroeconomic Variables and

Korean Prices

The farm price of a commodity is influenced by changes in
microeconomic factors that originate within the agricultural sector, but
it is also influenced by macroeconomic variables, including monetary,
fiscal and trade policies (Tomek & Robinson 1990, p 179). Therefore, it
is important that agricultural market and price analysis should be
viewed in national and international scope to examine macroeconomic

forces that externally impact the agricultural sector.

The currency exchange rate is of particular importance given its
impact on import prices during the financial crisis. The currency
exchange rate has a significant impact on commodity prices as it
becomes embedded in the import price of commodities through trading
process. The prices of commodities that are heavily dependent on
imports are especially sensitive to changes in the exchange rate that is
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the price of one currency relative to another. Exchange rate pass
through hypothesis suggests that the import price of commodity has a
high positive correlation with exchange rate, if the market in a given
country and 1s sufficiently small to not substantially influence world
price, and if the market is efficient. In other words, as the Korean won
devalues, the import price of commodity increases in Korean won
value, since more Korean currency must be paid to purchase the
imported commodities. If markets are fully integrated and efficient, and
the country is small and is only an importer of the commodity, then
the exchange rate pass through coefficient could have a Beta value of
near one. In other words, if the exchange rate pass through coefficient
is equal to one, then if the Korean Won/USD rate increases, (meaning
the Won devalues) by 1%, then corn imports valued in Won would
increase by 1% as well.

Table 4.11 results below show the exchange rate pass through (price
transmission) coefficient for 1996-2002 for various commodities. Beef
shows the highest exchange rate pass through coefficient, with a
relatively high value of .75, and a relatively high R? at the .73 level.
Since beef retailers have not found it overly difficult to pass on price
increases to consumers (as later analysis shows), it appears that beef
retailers would be able to pass on exchange rate changes in the form
of higher or lower prices to the customer, thus allowing a relatively
high exchange rate pass through for beef. Pork and chicken show
basically no relationship regarding exchange rate pass through with
very low R? values near zero, possibly because there are more limited
imports of chicken and pork. Corn and soybeans also show relatively
low exchange rate pass through of .21 and .38, and low R® values of

08 and .18, indicating very limited relationship to the exchange rate.
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Table 4.11 Monthly Price Transmission Elasticity from Exchange
rate (Won/$US) to Import Price (Won), 1996-2002 a/

Constant B R?

Corn 3.48 0.21 0.08
(6.16) (2.59)

Soybean 3.00 0.38 0.18
(4.87) (4.30)

Wheat 2.67 37 0.30
6.07) (5.93)

Beef 2.79 0.75 0.73
(7.89) (14.96)

Pork 7.85 -0.26 0.000
(7.25) (-0.02)

Chicken 5.37 0.26 0.05
(5.86) (2.00)

a/B is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses.

However, the Table 4.12 for exchange rate pass through for the
1997-98 financial crisis (data October 1997- January 1999) shows very
high exchange rate pass through coefficients. All coefficients are above
one, are statistically significant, and most have relatively high R?
values. This indicates that the exchange rate has a very large impact
on import prices during the financial crisis. When the exchange rate
devalues by one percent, imports increase in price by more than one
percent. This may be due to merchants anticipating the exchange rate,
and then over reacting due to the crisis and adjusting import prices by
amounts larger than the actual exchange rate changes. The excessive
exchange rate pass through illustrates the extent of excessive import
price volatility brought on by the financial crisis, and disruption to the

import market.
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Table 4.12 Monthly Price Transmission Elasticity from Exchange rate
(Won/$US) to Import Price (Won), 1997-1998 a/

Constant A’ R?
@ m
Sovbean <fﬁ§§> <éé§) 0o
Wheat 2 s o7
Beel <?$ﬁé§> (éiié) 008
S E
Chicken (:8:23 (islag) 06

a/P is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses. Data covers the financial crisis from October 1997
through January 1999

CPI measures the change in the cost of a market basket of consumer
goods relative to the cost in some base period. Results in Table 4.13
show price transmission elasticity from Korean consumer price index
(CPD) to Korean farm meat and farm grain prices. The grain prices
consisting of corn, soybeans, and barley have kept up with inflation
over the period, with coefficients of 1.08, 1.56, and 1.25, and reasonable
R? values. However, rice did not keep up with inflation, as evidenced
by a coefficient of .81. Beef , pork, and chicken prices showed
relatively low correlation with inflation, and appear to be changing at
less than inflation except for beef, with a 1.39 coefficient.

The three grain prices kept up with inflation because of the policy of
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government support for these commodities. The rice coefficient is lower
than other grains, as rice prices began to drop around 2001. Overall,
these results indicate sufficient farmer welfare for the grain sector on
the price side as grain prices have kept up with inflation, except for
rice. Both pork and chicken show very low coefficients on of .04 and
21 and low R values, indicating these meat prices did not keep up
with inflation. This may be because these commodities have been
liberalized considerably, and are no longer supported like the grain
sector. Therefore, meat prices of chicken and pork have adjusted more

downward toward world price levels.

The Table 4.13 results also show transmission from consumer price
index to retail prices for rice, beef, and pork. Results show that beef
and pork have fairly high price transmission from the CPI, with
coefficients of 2.15 and 3.25, respectively. This indicates that retailers
have been able to pass on price increases to consumers at rates greater
than the inflation rate. However, the rice coefficient is .82, indicating

that retail rice price increases have been lower than the inflation rate.
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Table 4.13 Monthly Price Transmission Elasticity from Korean Consumer
Price Index(1983=100) to Korean Farm & Retail Price (Won), 1996-2002 a/

Constant B R?

a) Price Transmission Elasticity from Korean Consumer Price Index (1983=
100) to Korean Farm Price

Comn ((1):3;1) (22%87) 0.89
T
Barley (:8}132) (21i.2657) 08
Beef ((1):22) (4112291)) 0.18
Eom
Chicken (2:23) (8:231) 0.0049

b) Price Transmission Elasticity from Korean Consumer Price Index (1983=
100) to Retail Korean Price

. 327 0.82
Rice (14.09) (18.91) 081
182 215
Beef .
e (-1.09) (6.93) 0.37
868 395
Pork .
or (-10.12) (20.40) 0.84

a/ £ is the price transmission elasticity, since the model is in log-log form. T-values

are in parentheses
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Examining the exchange rate figures below, the Korean Won
exchange rate (won/USD) variable is compared with Korean import
prices to assess possible impacts. Figures 4.13 and 4.14 present
comparison of exchange rate with Korean meat and grain import
prices. Figures 4.13 and 4.14 show a clear indication of the significant
impact of the financial crisis on the commodity import prices. Between
1998 and 1999, the Korean won devalued and the exchange rate had a
sharp increase, which raised commodity import prices. Since beef was
more import—-dependent compared to pork and poultry sectors, the beef
import price appears to increase more than pork and chicken import

prices.

The grain import prices did not show as high an increase in the
price level as meat import prices during the financial crisis. This is due
to availability of credit from exporting countries for Korean grain
buyers in importing grains during the financial crisis. The Korean
millers have access to GSM-102 (a credit guarantee) that is provided
by the U.S. government. The GSM-102 allows mills to repay their debt
with a lower amount of Korean currency (Won) at the end of a credit
term. Thus, the Korean millers who purchase imported grains directly
could minimize the negative impact of the financial crisis by using this
credit guarantee. The grain import prices were not as severely affected

as the meat import prices in 1998.
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Figure 4.13 Exchange Rate vs. Korean Meat Import Prices
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Figure 4.14 Exchange Rate vs. Korean Grain Import Prices
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Examining Figures 4.15 and 4.16 shows a comparison of Consumer
Price Index (CPI) and Korean meat and grain farm prices. Comparison
of the CPI and commodity farm prices allows an evaluation of the
value of each commodity relative to other goods that are included in a

market basket.

Figure 4.15 CPI(1983=100) vs. Korea Meat Farm Prices
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Figure 4.16 CPI (1983=100) vs. Korea Corn & Soybean Farm Prices

3500.00

300000 b - - ool

2500.00 4 -« -« e "
2000.00 4 -« el : e
1500.00 4 - - - o oo ] |

Unit: Won / Kg

100000 - o o N

S
§§
©

—e— CP| (1983=100) @ Korea corn farm price —a&— Korea soybean farm price '

- 123 -



Figure 4.15 shows that the farm prices of beef and pork increase at
different rate. The relative value of beef to other general goods is
much higher than that of pork. Figure 4.16 and 4.17 are comparisons of
the CPI versus grain farm prices. Figure 4.16 shows that the farm
price of soybean increases at much higher rate than that of corn price.
This may be primarily due to large proportion of soybean used as
human consumption (i.e. tofu), adding demand-pull inflationary pressure

on the farm price of soybean.

Figure 4.17 CPI (1983=100) vs. Korea Barley & Wheat Farm Prices
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The rice farm prices in Korean increased consistently from 500
won/kg in 1980 to 2000 won/kg in 2002 (Figure 4.18). This price
movement was induced by the Korean government’s agricultural policy
objective to achieve a high self-sufficiency in rice supply. The Korean
government continues to purchase approximately 20 % of the domestic
rice production at a guaranteed price in order to support the Korean
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rice farmers. The government purchases continued to rise for past
decade at a rate faster than the CPL This suggests that the relative
value of rice to other goods in a market basket has increased
substantially for past few decades (Figure 4.18), though rice price has

decreased in more recent years.

Figure 4.18 CPIl (1983=100) vs. Korea Rice Farm Prices
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Since 1970,, the farm price of beef increased at a high rate relative to
the retail price other commodities. This implies that the relative high
value of beef would likely to result in higher return for the beef
producers than producers of other commodities. However, this does not
automatically translate into an indicator of well being or of relative

income changes among producers of different commodities.
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Section 5. Comparison of U.S. Farm and Korean Farm

Prices

In this section, farm prices of U.S. commodities and Korean
commodities are compared in order to assess the competitiveness of
each commodity market in Korea relative to the international market
(i.e. the U.S. agriculture). Price ratios results are presented rather than
price transmission elasticities, as there is limited price transmission
between U.S. farm prices and Korean farm prices, especially for grains.
This is because government support of Korean farm prices attempts to
place prices well above world levels with objectives to provide farmer
welfare consistent with urban welfare and also provide sufficient food

security.

Figures 4.19, 4.20, 4.21, 4.22 and 4.23 show comparisons of U.S. farm
price and Korean farm price in the grain sectors, while Figure 4.24,
425 and 4.26 show comparisons of farm prices in the meat sectors.
Overall, the U.S. farm prices in both grain and meat sectors are
relatively stable for the period between 1970 and 2002.

In the Korean agricultural market, farm prices of commodity sectors
that are import dependent had a sharp price fall (in $US) relative to
the international price during the period of 1997 to 1999 due to the
financial crisis. These commodity sectors include beef, rice, soybeans,
barley, corn and wheat. In general the farm price of commodities in
Korea increased gradually for past three decades, except chicken and
pork. The increasing farm price in Korea can be attributed to

government price support programs on several grain commodity
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sectors. Price of commodities such as pork and poultry have not been
supported directly, although support programs on feed grains have

influenced the prices of these commodities.

In Korea, the principal objective of government intervention in
pricing farm products has been to enhance farm incomes and to
achieve self-sufficiency in staple food products (ie. rice) and to
conserve foreign exchange by decreasing dependence on imports. In
addition, the Korean government aims to sustain rural communities by
providing supports to agricultural producers and to stabilize domestic
agricultural prices with the combined management of price and supply.
These primary mandates in agricultural policies are reflected in
substantially higher prices of commodities price in Korea relative to the

International prices.

Figure 4.19 Rice: Korea Farm vs. US Farm Prices
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Figure 4.20 Wheat: Korea Farm vs. US Farm Prices
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Figure 421 Soybean : Korea Farm vs. US Farm Prices
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Figure 4.22 Barley: Korea Farm vs. US Farm Prices
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The farm price gap between the U.S. and Korea for the grain and
beef sectors has widen gradually for past three decades. A number of
farm commodity prices in Korea are three to five times higher than
that of the U.S. However, the agricultural policy reform "A
Comprehensive Plan on the Rice Industry”that was introduced in 2002
is expected to have wide ranging implications on various grain sectors
in Korea by reallocating resources from the rice to other alternative
crop sectors. The rice reduction program that is coupled with an
alternative crop enhancement program may eventually stabilize the

farm price of rice and of other crops.

Figure 424 Beef: Korea Farm vs. US Farm Prices
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Pork and poultry sectors show large price fluctuations between 1996
and 2002 (Figure 4.25 and 4.26). However, the Korean farm price of
pork and chicken has a narrower gap with that of U.S. prices, as the
pork market quotas were liberalized in 1997 and increase in pork import
led to a decline in the pork farm price in Korea. This may result in
reduced profitability of hog industry, causing decreased hog production,

while it benefits consumers with lower retail price.
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Figure 4.25 Pork: Korea Farm vs. US Farm Prices
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Figure 426 Chicken: Korea Farm vs. US Farm Prices

3.00
2.50
2.00
1.50
1.00
0.50

Unit: US$/Kg

-—¥—Korea chicken farm price —®—US chicken farm price

Table 4.14 below shows a comparison of farm price ratios for
Korea/U.S. and Korea/Japan. Results show that Korean farm prices for
corn, soybeans, and barley were about 2-3 times those of U.S. levels in
1970, though rice prices were about the same as U.S. rice prices. But
by 2000, Korean farm corn, barley, and rice prices were about 5-7
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times the level of U.S. prices, and soybeans were 14 times the level of
U.S. prices. Therefore, lower priced imports have been allowed into the
country in order to provide a more reasonable cost of feed for livestock
producers. Less grain is being produced in Korea due to the high cost,
except for rice, the staple commodity. Overall, these relatively high
farm grain prices indicate that Korean policy has been prepared to
support farmer welfare by providing prices well above world levels, in

order to keep the Korean farmer income within reach of urban citizens.

Korean farm beef and pork prices were about even with U.S. prices
in 1970 according to the Table 4.14, except for chicken that was about
twice the level of U.S. chicken prices. However, by 2000, Korean farm
beef prices were 3.5 times U.S. levels, and Korean pork prices were
about twice U.S. levels, and chicken prices were about 1.5 times U.S.
levels. This indicates that only Korean pork and chicken would have

the opportunity to be competitive on the work market.

Part b) of Table 4.14 indicates that Korea and Japan have had
roughly the same farm price levels for grain in 1970, though Korean
farmers received considerable less than Japanese farmers, with a farm
price ratio of only the .68 level. By 2000, Korean rice prices were 78
percent of Japanese levels, while barley farm prices were only 53
percent of Japanese levels. However, Korean soybean prices were about
the same level as Japanese soybean prices. Overall, results indicate that
Korea and Japan have similar farm price policies, especially for rice,

with main objectives being sufficient farmer welfare and food security.
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Table 4.14 Farm Price Ratio Comparison for Korea, U.S., and Japan a/

a) Korea Farm Price / U.S. Farm Price

1970 2000
Corn 3.80 6.58
Soybean 2.59 14.00
Barley 325 6.92
Rice 0.92 5.92
Beef 132 353
Pork 0.85 2.12
Chicken 1.94 ' 1.48

b) Korea Farm Price / Japan Farm Price :
1970 2000

Soybean 0.96 ‘ 1.16
Barley 0.89 0.53
Rice 062 (1977) 0.78 (1999)

a/ Korea and U.S. farm prices are data for January, 1970 and 2000. Japan farm
prices are annual data.

Section 6. Comparison of Retail and Farm Prices in the
U.S. and Korea

The relationship between farm and retail prices, also known as the
farm-retail price spread or marketing margin, provides insights into
marketing efficiency and consumer and farmer welfare. Overall,
important results are that Korean beef and pork retailing appears to
have undergone structural change following the financial crisis, with
considerably higher retail prices that may be linked to higher
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concentration of firms at the retail level. Results in the Table 4.15, part
a), are first presented for price transmission from U.S. farm price to
U.S. retail price. Results show limited price transmission from farm to
retail for U.S. food commodities. Rice shows a farm to retail
transmission coefficient of only .17, though with a good statistical fit
and high R® .84 value. This indicates that as farm rice prices change in
the U.S. over the period by 1 percent, only .17 percent of the price is
passed on to the retail level. This likely indicates that much of the
value of rice at the farm level is quite small in the U.S., and that
considerably more value is added beyond the farm level, in processing,
packaging, distribution, and retailing. The beef coefficient is higher at
66, indicating that when farm price changes by 1 percent, that .66
percent of the price change is passed on to the retail level. This may
indicate that a relatively large share of the value of U.S. beef is

derived from the farm value.

Korean farm price to Korean retail price transmission results are
shown, part b), in the Table 4.15 below. Korean rice shows a very high
price transmission farm level to retail level, with a .89 coefficient and a
high .92 R* value. This may be because a goal of Korean agricultural
policy is to ensure that farm price increases for rice are consistent
with retail price increases, in order to ensure that rice farmer welfare
is linked to urban welfare. Beef retail price also appears to be linked to
farm price up until the end of the financial crisis, with a high .86
coefficient value. However, a period of structural change appears for
the beef and pork retaill markets, following the financial -crisis.
Structural change in the beef market is significant, as evidenced by the
statistically significant binary variable representing the period following
the financial crisis, February 1999 through December 2002. During this
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time following the financial crisis, Korean retail beef prices increased
considerably relative to farm beef prices. This possible structural
change in beef retailing may have been linked to imperfect competition

in the beef retailing industry.

While Korean pork price transmission from farm to retail is relatively
weak, significant structural change appears to have occurred in the
pork retail market as well the beef market, as indicated by the
significant binary variable for the period following the financial crisis.
Pork retail prices for Korea have increased considerably relative to
farm pork prices, after the financial crisis. Again, it appears that a
structural change has taken place in the pork retail market following

the financial crisis, resulting in higher retail pork prices.
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Table 4.15 Monthly Price Transmission Elasticity from Farm Price to
Retail Price, 1996-2002 a/

Constant B R? D2

a) Price Transmission Elasticity from U.S. Farm Price to U.S. Retail
Price, Prices in $US

: -0.87 0.17
Rice (~18.05) (20.89) 0.84
163 0.66
Beef (39.71) (6.26) 0.32
170 -0.01
Pork (264.8) (-0.45) 000

b) Price Transmission Elasticity from Korean Farm Price to Korean Retail
Price, Prices in Won

. 0.96 0.89
Rice (4.42) (30.83) 0.92
234 0.86 0.07
Beef (391) (12.17) 0.75 (2.09)
823 0.04 0.46
P .
ork (12.41) (0.50) 083 (19.7)

a/B is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses. D2 represents a binary variable for structural change
in the meat market following the financial crisis, for the period February 1999
through December 2002.

Figures 4.27 to 4.32 reports price spread between retail and farm
price levels, for both Korea and the U.S. Vertical price transmission
among various levels of the food market has become an important
issue since increasing concentration has been occurring both in the food
processing industry and in the distribution sector. This concentration
may modify the competitive positions of different economic agents
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participating in the market and may alter the price transmission

processes (Serra and Goodwin 2002).

Many previous studies on farm to retail price relationship over the
last two decades have shown that asymmetric price transmissions are
quite common. The studies of Kinnucan and Forker (1987), Hahn
(1990), Aguiar (1990), Bernard and Willet (1996), and Aguiar and
Connor (1997) found that price increases are more rapid and fully
transmitted than price decreases. Ward (1982), Punyawadee, Boyd and
Faminow (1991) have found contrasting outcomes price decreases were
transmitted more rapidly. Price asymmetry may be due in part to

market power of merchandisers (Ward, 1982).

Some of other features of price relationship in food chains are; (1)
changes in farm (wholesale) prices are not fully or more than fully
transmitted in consumer prices; (2) changes in consumer prices are not
related to short run changes in farm prices and follow medium and
long run changes in farm prices with a lag; and (3) downstream
changes in consumer prices show a longer time lag than upstream
changes do (Bunte and Peerlings, 2003). Farmers and consumers are
disadvantaged by these asymmetries if they are due to the exploitation
of market power by processing industries or retail organizations
(McCorriston et al. 1998).
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Figure 427 Rice: US Retail vs. US Farm Prices
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Farm level price of the U.S. pork and beef sectors remain low, which
brings financial stress to beef and pork producers, while the retail price
of beef and pork continued to rise throughout the last three decades
(Figure 4.27 and 4.28) . This is viewed to be due in part to industry
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concentration, consolidation and vertical integration, which endows
wholesalers, retailers and processors substantial market power.

Over the past two decades, the U.S. livestock processing industry
has seen increased market concentration. The majority of hogs are now
grown and marketed under contract to large packers (i.e. vertical
integration) and terminal auction markets have greatly diminished in
their importance (Harper and Goodwin, 1999). This change was
accompanied by decrease in the number of producers, with significant
increases in the scale of operations. Firms may choose to vertically
integrate to reduce the risk of supply uncertainty and to increase the
efficiency of the firm by reducing costs in the production process.
However, a high level of market concentration may have work as a
barrier to market entry and increase the likelihood of noncompetitive
pricing. The increasing price spread between the retail and farm level
prices in the beef and pork sectors in the U.S. indicates that buyers
(processors) and retailers in the U.S. are likely to have the ability to

influence their and selling prices under imperfectly competitive markets.

Figure 429 Pork: US Retail vs. US Farm Prices
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Since 1995, the Korean beef industry has experienced significant
structural changes and consolidation at different levels of beef supply
chain. For example, number of cattle producers in Korea has decreased
from 620,000 producers in 1990 to 290,000 producers in 2000. A number
of Hanwoo producers are exiting the industry in anticipation to
heightened competition from imported beef in 2000, which may lower
the supply of Hanwoo beef products. Consequently, the retail price of
Hanwoo increased, which lead to decreased consumption of domestic
Hanwoo beef and increased consumption of imported beef in 2001
(Figure 4.29).

Figure 430 Beef: Korea Retail vs.Korea Farm Prices

35000

30000
25000
20000
15000

Unit Won /Kg

10000
5000

AR RLES SRS AR N ARSI N NS E ARSI R R

g P &FL &L &£ ® L & &
N8 N N T N N T .

}—-0— Korea beef retail price @ korea beef farm price

As the beef market quotas liberalized in 2000, several major trading
companies and wholesale buyers in Korea entered the beef import
business, directly purchasing beef from packers in foreign countries.
Many of these major trading companies have vertical integration in the
food supply chain, having ownership of retail chain, beef trading and

processing subsidiaries. Vertical integration, in principle, reduces
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marketing costs. However the integrated firms may not always pass on
such cost savings to consumers as lower retail prices or to producers
as higher farm prices unless driven to do so by competition (Tomek &
Robinson 1990, p 125).

In contrast, smaller wholesale buyers and import trading companies
that entered meat import market in 2000 as the beef import quota
dismantled, were bankrupted due to lack of‘capital‘ to cope with severe
demand and supply shocks that resulted in price fluctuation of beef
market. Thus, the Korean beef market is experiencing extensive market
consolidation and changes in the framework of beef marketing. Major
retailers with market power may raise the price of domestic Hanwoo in
respond to increasing preference of Korean consumers for domestic
meat products. The farm price of beef and pork remained stable
between 1996 and 2002, however, the retail price of beef and pork has
increased significantly in 2001 (Figure 4.29 and 4.30).

Figure 431 Pork: Korea Retail vs. Korea Farm Prices
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In contrast to the meat sectors, the rice sector in Korea consistently
exhibits a stable price spread between the retail and farm prices, which
is due to extensive government involvement in rice marketing. There
are three main routes that domestically grown rice can be distributed
in Korea. The Korean government purchases rice directly from farmers,
which consists of 17 % of the total rice production, and the rice
processing complexes (RPCs) purchase most of non-government purchased
rice. There are approximately 300 RPCs in major rice production areas
in Korea, in which extensive rice processing takes place, including
purchasing, drying, storing and selling rice. The last group of rice
distributors is agricultural cooperatives and private rice handling
companies that own and manage their own RPCs. The Korean
government sets stable standardized rice prices throughout the supply
chain, thus the marketing margin in rice sector is transparent and
stable (Figure 4.31). Due to this orderly marketing structure of rice
sector, retailers and wholesalers are not allowed to raise the retail and
wholesale price of rice, while rice producers receive a significant share

of the consumer’s dollar for rice.

Figure 4.32 Rice: Korea Retail vs. Korea Farm Prices
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Section 7. Comparison of Korea Retail Prices vs. U.S.
Retail Prices

Price transmission results from U.S. retail prices to Korean retail
prices are shown in Table 4.16. There appears to be a reasonable
amount of price transmission from U.S. retail prices to Korean retail
prices. Price transmission coefficients for rice, beef, and pork were 1.24,
A48 and .95. Inflation has likely provided some common linkage for the
retail prices between both countries. However, an important result
appears to be the effect of the financial crisis. The binary variable
representing the Korean financial crisis is statistically significant in all
cases for rice, pork, and beef. When analyzed in U.S. dollars, Korea
food prices faced a large price drop relative to U.S. levels during the
financial crisis. Effects of retail prices for beef allear greatest for beef
during the crisis, as it is a relatively expensive food, and also has a

fairly high share of consumption that is imported.

Price levels can be compared at the retail level for Korea and the
U.S. in Figures 4.33, 4.36. Retail prices are higher for Korea for beef
and rice. However, while pork price appears higher, it is still within
range to be competitive with the U.S. price. Chicken retail price
appears competitive with the U.S. price during the entire period. The
financial crisis of 1997/1998 can be observed when most of the Korean
retail prices shown fell briefly to levels near U.S. price levels. Beef
retail price has appeared to increase relative to U.S. retail levels since
the crisis, as well as in relation to Korean farm price levels, import
price levels, and U.S. farm price levels. One explanation for these
increases may be increasing concentration in the beef retailing industry

and possible imperfect competition.
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Table 4.16 Monthly Price Transmission Elasticity from U.S Retail
Price to Korean Retail Price, 1996-2002 a/

Constant i R? D1

. 053 1.24 033
Rice (20.40) 6.61) 0.60 (-106)
1.92 0.48 43
Beet (3.00) (1.43) 0.44 (-6.39)
0.24 0.95 -0.41

p .

ork (0.56) (375) 0.68 (-11.1)

a/P is the price transmission elasticity, since the model is in log-log form.
T-values are in parentheses. D1 represents a binary variable for the financial crisis
from October 1997 through January 1999.

Retail food price levels for selected rice, beef, pork, and chicken be
compared for Korea and the U.S. in Figures 4.33-4.36. Retail prices are
higher for Korea for beef and rice. However, while pork price appears
higher, it is likely still within range to be competitive with the U.S.
price. Chicken retail price appears competitive with the U.S. price
during the entire period. The financial crisis of 1997/1998 can be
observed when most of the Korean retail prices shown fell briefly to
levels near U.S. price levels. Beef retail price has appeared to increase
relative to U.S. retail levels since the crisis, as well as in relation to
Korean farm price levels, import price levels, and U.S. farm price
levels. One explanation for these increases may be increasing
concentration in the beef retailing industry and possible imperfect

competition.
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Figure 4.33 Rice: Korea Retail vs. U.S. Retail Prices
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Figure 4.34 Beef: Korea Retail vs. US Retail Prices
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Figure 4.35 Pork:Korea Retail vs. US Retail Prices

~Unit: US $/Kg
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Figure 4.36 Chicken: Korea Retail vs. U.S. Retail Prices
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Section 8. Comparison of Korea & U.S. Output/Input

Price Ratios

Output/input price ratios, also known as product-factor ratios, are
often used to analyze the relationships between output prices and input
prices in agriculture. These ratios are shown for Korean meat including
beef, corn, and chicken in the figure below. For example, Korea
output/input price ratio for meat, such as beef, is beef farm price/kg
for divided by import corn price/kg. A high output/input ratio is often
assocliated with higher profitability in livestock, and increased livestock
numbers. For beef, the ratio was as high as 50 to 60 according to the
figure, but during the financial crisis, it dropped to around 20, creating
a very unprofitable situation for Korean beef producers. The high
variability in the output/input ratio illustrates that livestock production
has been relatively risky and cyclical due to the variation in both
output prices and input prices. Beef , with a ratio range of about 20 to
60, appears to have a about twice as high an output/input ratio
compared to pork, which ranges from about 10 to 25. The ratio for

chicken is considerably lower than pork, at around the 5 to 12 range.

The financial crisis of October 1997 through January 1999 placed a
large stress on livestock profitability in Korea, especially for beef.
During the later months in 1997 the output/input ratio for beef dropped
from about 40 to 20 in a period of about two months. The crisis caused
corn import price to increase substantially in value due to devaluation
of the Won. At the same time beef price dropped due to less demand
from the consumer from lower income and credit during the crisis. The

beef market was especially impacted because beef is a relatively
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expensive and highly income elastic food. Some beef producers were
forced to stop raising livestock as they were unable to afford feed, fuel,
heat, and other imported inputs. Pork output input rations also dropped
significantly during the financial crisis, as pork production is dependent
on imported feed, and pork consumption is also fairly responsive to
changes in income. As well, chicken output input ratios appear to have

been significantly impacted by the financial crisis.

Figure 4.37 Output/Input Price Ratio: Korea Beef, Pork, and Chicken
vs. Import Corn Prices

Meat-Grain Price Ratio

—e— Korea farmbeef/corn price ratio  —#— Korea farm pork/corn price ratio
—a— Korea farm chicken/corn price ratio

For comparison, U.S. output/input ratios are given for livestock. For
example, U.S. output/input price ratio for meat, such as beef, is beef
farm price/kg for divided by farm corn price/kg. Overall, beef output/
input ratios are higher for Korea than the U.S, especially beef. However,
pork and chicken output/input ratios are much closer to U.S. levels.
Since corn prices paid by Korean and U.S. producers are somewhat

similar, it would appear that the higher beef prices received by the
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Korean producer are the main factor causing the higher beef ouput/

input ration for Korea compared to the U.S.

Figure 4.38 Output/input Price Ratio: US Beef, Pork, and Chicken
vs. US Corn Prices

Meat Grain Price Ratio

—e— US farm beef/corn price ratic - —#— US farm pork/ corn price ratio
—a— US farm chicken/corn price ratio

Overall, it would appear that the Korean beef producer has received
favorable output input price ratios, however, increased imports from
liberalization may drop beef prices and put downward pressure on the
beef output/input ratio. Therefore, beef producers may need to enhance
their competitive position in beef production in order to cope with

lower output/input price ratios.
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