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Trade Factors Affecting Apple Exports from Chinato Thailand
Lina Cui
Auburn University
Abstract
Export supply and import demand factors are useexamine the apple exports from
China to Thailand. Error Correction Model (ECM) a@dchrane-Orcutt regression are applied
to examine the apple trade from 1976 to 2007. Chirmdeapexport supply to Thailand is only
influenced by domestic production cost. An increi@ms€hina apples production cost leads to a
decrease of export quantity to Thailand. The remiltonsistent with the Thailand import
demand function, where import quantity is negayivelated to the China apple export price.
The real exchange rate also plays an important irolthe apples trade between China and

Thailand. Thai baht appreciation would cause Timgiart less apples from China.
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Introduction and Background

Since the economic reform initiated in 1979, Chinésrmers have more freedom in
planting decisions. Many farmers have chosen fraitd vegetables production since they are
more profitable than grain production. Apples ane such cash crop, bringing an average net
profit $690 per acre versus an average of $148&per from grain production in 2004 (Huang
and Gale, 2006).

China’s apple production has increased dramaticdllying the last 30 years. Its
production quantity rose from 1.7 million tonnesl®76 to 27.9 million tonnes in 2007. China
has exceeded the U.S. as the world’s largest applieer since early the 1990s and became the
largest apple exporter in 2003, one year after tngop a WTO member. According to
Heckscher-Ohlin theory, international trade is dateed by difference in factor endowments.
Countries will export goods that make intensive atéocally abundant factors. Compared to
grain production, apple production is a labor istea industry, and China’s abundant rural labor
leads to increasing apple production. Abundantra@i®o gives China a comparative advantage
in apple production due to the low labor cost.

China mainly exports apples to the Asian area amssian, and the Southeast Asia is a
big market for China. In 2005, Southeast Asian ¢gest imported around 34% of China’s total
export apples. Before the Asian financial cridig United States is the major apple exporter to
Southeast Asia. In 1999, China surpassed UnitetesSts the leading supplier of apples to
Southeast Asia, and its share in volume grew talné®% in 2004. The U.S. share of the
Southeast Asian apple market fell from 50% in 18971.3% in 2004 (Huang and Gale, ERS,
2006). China has become a major competitor forl&mgt Asia markets.

(***Figure 1 is here***)

! Southeast Asian countries include Indonesia, j#a the Philippines, Singapore, and Thailand.
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(**Table 1 is here***)

Thailand imports about 7% of China total exportesent years, and more than 80% of
import apples in Thailand are from China. Figursh®dws that the apple export from China to
Thailand suddenly increased in 1999, and the igereate was significantly high in the past 10
years. In 2007, the apple export to Thailand reactwe 74,436 tonnes, increased 3 times
compared to 18,348 tons in 1999.

(***Figure 2 is here***)

This paper aims to analyze (1) what economic facafiect China’s apple export supply
to Thailand; (2) what economic factors affect Taad import demand for China’s apples.
Literature Review

Export quantity and price are taken as endogenaushle in a simultaneous equation
approach. Goldstein and Khan (1976) develop a s$amebus model to investigate the
relationship between export quantity and price. Tuoalel incorporates adjustment mechanism
which introduces lagged dependent variable intaribdel. The export of commaodities is

logXi= ay+ alog(PX/PXW); + alogYW; +aglogX:.; (1)
where

X = volume of export

PX = price of exports

PXW = weighted average of the export prices of tragiagners

YW = weighted average of real incomes of tradingreaist
The price of commodities is

logPX: = o+ PalogX: + BologP: + BslogY*( + BslogPXi.1  (2)

where



PX = price of exports

X = volume of exports

P = domestic price index

Y* = an index of domestic capacity

The export quantity is hypothesized to be negatovdbe a negative function of the
relative export pricd®X/PXW between the export country the country’s tradiagtrnger, to be
positive to the import country’s real income YW,dato be positive to the lagged dependent
variable X.;. The export price is hypothesized to be positiwetite export quantity X and
domestic price P, negative to the domestic prodaoatiapacity Y*, and positive to the lagged
dependent variableX.;.

Tayebi and Ghanbari (2008) studied the impact af'tr WTO accession on the Saffron
export market by applying simultaneous model dgwedoby Goldstein and Khan. In the Iran’s
saffron export supply function, real exchange ratel three dummy variables — WTO
membership, economic adjustment, and exchangeurdfieation are in the model. They used
the Spanish export price index as a proxy for Bamading partner export price, since Spain is
the major trading partner that imports about 80%lraf’s saffron. They found that WTO
membership significantly increased Iran’s saffroqpats, while two other dummies are not
statistically significant.

Bahamani-Oskooee (1998) studied the long-run dxuiln relation between volume of
imports and its determinants and the relation betvwtbe volume of exports and its determinants.
The import and export demand models are as foflows

logM= &+ alog(PM/PD); + &logNEX; +aglogY; (3)

2 Tested countries include Greece, Korea, PakigtarPhilippines, Singapore and South Africa, theich of
countries is dictated by the availability of quastelata.
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logXi= ay + alog(PX/IPXW); + alogNEX; +aglogYw (4)
where

M = volume of imports

PM = import prices

PD = domestic price index

NEX = nominal effective exchange reate

Y = domestic income

X = volume of exports

PX = export price

PXW = world export price level

YW = world income

Prices are taken as exogenous variables, the usiocl of the study is that currency
depreciation could improve the trade balance of EDCthe sample.

Andin et al. (2004) used both single equation aector auto regression framework to
estimate the export supply and import demand ferTtarkish economy. The results show that
exports are determined by the unit labor costsoexprices and the national income, and
imports are affected by the real exchange ratenatidnal income.

Fuller et al. (1992) examined Canadian and Japaotindemand factors for U.S. dry
onions. In the model, U.S. dry onions export pneas taken as an exogenous variable. Per
capital dry onions demand was hypothesized to foeeion of lagged dependent variable, U.S.

export price, exchange rate, import country’s inepand substitute commodity prices.



Empirical Model

In order to analyze (1) what economic factors affébina’s apple export supply to
Thailand, and (2) what economic factors affect Tmal import demand for China’s apples. We
developed export supply and import demand mods|seaively.

(1) Export supply model — export price and quantitgadogenous variables

We first will use simultaneous models to examineatvdetermines China’s export
guantity to Thailand. We cannot use Goldstein &mén’'s model to examine apple trade
between China and Thailand. According to Golds&id Khan’'s model, we need to find YW,
the trading partner’s export price. But Thailandisapple net import country, the apple export is
null since the humid and hot weather is not suidbt apple production in Thailand.

The demand for China apples is developed as

D=a+aP+aY+aE (1)
where

D = quantity of excess demand of apples in Thailémhe

P = apples export price, yuan/tonne

Y = Thailand real per capital GDP, baht

E = real exchange rate, baht/yuan

An increase in the yuan price of apples P loweesqtiantity of China exports demanded
by Thailand. Higher import country income Y leadshigher demand for export from China if
apples are normal good. Depreciation of Thailandericy baht relative to China currency yuan
(increase in E) lowers apple demand since the midghinese apples becomes higher for the
Thai consumer.

The quantity of China apples export to Thailandigten as



X=lp+ P+ Q+bC (2)
where

X = quantity of apples exports supplied by Chinant

P = apples export price, yuan/tonne

Q = quantity of apple production in China , tonne

C = cost of apple production in China, yuan/tonne

An increase in apple production leads to more esptw Thailand, if the increased
production quantity surpasses the domestic consampmuantity. China’s increasing export
market advantage lies in its low production cosiugng and Gale, ERS, 2006). Apple
production is a labor intensive industry, Chinabiadant rural labor supple leads to low wages
and labor costs, which makes producers get morggrieading to more production. Here we
use producer price as a proxy for production csiate low cost are reflected in low wholesale
price.

The supply of apple from the rest of the world fsiraction of price only

S=w+aP (3)
where

S= quantity of apples exports supplied by othemtoes, tonne

P = apples export price, yuan/tonne

From equation (1), (2), and (3), we can get reddoed equation,

PP=ap+a1Y+asE+asC+asQ (4)

Substitute (4) into (2), and China apples expoatfignction of the exogenous variables,

X=Bo+ BrY + BoE + BsC +aQ  (5)

We transfer the variables into log form to estinthgeelasticities directly.



INX®= Bo+ P1INY + B2ANE + BaINC + B4lnQ  (6)

Thus, we will use equation (6) to estimate exogenaariables Y, E, C, Q’s effects on
China apples export.

(2) Import demand model — export price as an exogexartiable

The humid and hot weather is not suitable for agptaduction in Thailand, its major
import countries are China and U.S. After the Adiaancial crisis, the apple import volume
from China has surpassed the U.S. In 2005, abd&t &3otal apples in Thailand were imported
from China, and only about 12% were imported from U.S. There are two important reasons
that China’s apples are attractive to ThailandstFi€hina enjoys geographic advantage near to
the Southeast Asia. Second, the labor intensivesing makes China’s apples cheaper than the
U.S.’s apples. The principle price-determining &z @are associated the domestic apple market in
China, so it is reasonable to view the import coyrthailand, as a price-taker.

Besides China apples export price, substituteepraze considered in the model. Since
U.S. is a major competitor for Thailand apple markigh China, we use U.S. apple export price
to examine the U.S. apples substitute effect om&hpples export. Thailand also imports large
volume of pears from China, so we also examineeffext of substitute commodity pear’s price
on Thailand demand for Chinese apples. D is dumamiable for Asian financial crisis. DIRE
and DInY; are interaction terms that attempt to examine Mdiaancial crisis’s impact on
Thailand exchange rate and real per capital income.

We develop the Thailand import demand for Chindespps:

INX; = ap + azlNPXc; + ool NE; + aslnY; + aslnPxa; + aslnPxp; + aglnXt.1 + a7D + agDINE; +

agDInY;  (7)

where



X = quantity of import apples from China, tons

Pxc = China apples export price, yuan/ton

E = real exchange rate, yuan/baht

Y = Thailand real per capita GDP, baht

Pxa = U.S. apple export price, yuan/ton

Pxp = China pear export price, yuan/ton

D = dummy variable, Asian financial crisis, 1976-689, 1997-2007=1

The effect of own-price on import demand is hypetbed to be negative and the sign on
the exchange rate variable is expected to be mnegathce baht depreciation (increase in E)
makes imported Chinese apple relative expensieeintport volume would decrease as a result.
The influence of income and price of substitutesngport demand is hypothesized to be positive.
The sign on the lagged endogenous variable is ¢éaghéa be positive.
Stationarity Analysis

For the China export model, Table 2 reports statiby analysis for the natural logs of
dependent and independent variables. Variabledransformed into natural logs to estimate

demand elasticities directly. An autoregressive &Rt examines whether the variable is 1(0)
stationary. The first order AR(1) model isgt+ayi1t+€: If a; <1, the variable yapproaches its

dynamic equilibrium. The test for a stationarityikether
| a+25 | <1 wheres is the standard error of @mplying a 95% chance thai<d. All of the
variables InX, InY, InE, InQ and InC are not staawoy in levels since} at+20 | >].

Difference stationarity is estimated through Digailler DF test with no constant,
adding a constant, time trend, and adding lagé®fdependent variable through the augmented

Dickey-Fuller ADF test until difference stationacannot be reject. All of the variables are



difference stationary. There is no evidence fooemitrelation through Durbin-Watson DW test
and for heterskedasticity through ARCH(1) teststh&oresidue is white noise and can be used in
the OLS regression.

(*** Table 2 is here***)

For the Thailand demand model, Table 5 reports #flathe variables are difference
stationary, although China export price, InPxds$® atationary in level.

(*** Table 5 is here***)
Regression Modd Results

Since all the variables are difference stationasyfirst use difference model

AlInX;= &+ aAlnY; + AINE;+ aAINQ; + AINC + Uy (8)
to capture the dynamic adjustment process.

Table 3 reports the spurious regression in levEle regression passed the Engle-
Granger EG test reported in the last column, suggethe variables are cointegrated. So we can
use error correction model ECM to estimate thetigiahip between dependent variable and
independent variables. The ECM includes the sparimodel in the difference model by
introducing the spurious residual.

(***Table 3 is here***)
AlnX;= &+ aAlnY+ &AINE + &AINQ; + aAINC + by&.1 (9)

Table 4 reports the difference model results anMBdel results respectively. We
cannot find statistically significant relationsthre difference models. In ECM model, an increase
in China apples cost leads to Thailand decreasigig imports from China. Every 1% increase in
the production cost would generate 9.27% decrea€ina exports to Thailand. If we take

dummy variable and interaction terms into accotlmg,export quantity can decrease to 9.65%.
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(***Table 4 is here***)

Table 6 reports the spurious regression in levEle regression passed the Engle-
Granger EG test reported in the last column, suggethe variables are cointegrated. So we can
use error correction model ECM to estimate thetigiahip between dependent variable and
independent variables.

(***Table 6 is here***)

For the Thailand import demand model, we also GkEnodel to estimate what factors
determines Thailand import demand for China apgiestable 7, we can see that every 1%
increase in the real exchange rate (deprecatiobaht) would generate 30.63% decrease in
demand for China apples. According to our expemtatvery 1% increase in China apple export
price leads to 14.93% decrease demand for Chinkesapp we take dummy variable and
interaction terms into account, it shows the sasmilts although the magnitudes are slight
different. The dummy variable has no significariéef on China’s export.

(*** Table 7 is here***)

Table 8 shows the Cochrane-Orcutt estimation, wisch procedure to adjust for serial
correlation in the error term. The result is ddittlifferent than ECM model. Thai per capital
income is positively related to the apple imporauagity, which indicates that apple is normal
good for Thai consumers. Every 1% increase in iretenad to apple import increasing by 21%
from China. The China apple export price is stdbatively related to the import quantity from
Thailand. But the magnitude is smaller than ECMneastion. Every 1% increase in production
cost leads to 7.3% decrease export to Thailand.

Both the U.S. apple export price and China peaokxprice are not significant in the

import demand function.
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(*** Table 8 is here***)

Conclusion

Since China economy reform, apple production hasndtically increased. China has
become the largest apple producer and exporte@anAarea is a critical market for China,
especially the southeastern Asia, where applesuptimeh is limited due to the hot and humid
weather and where people with relative high peritahjfncome would be paying more for
imported fruits compared to other Asian areas.his study, we employ two country trade
models to study what factors determine China apgte®rt supply to Thailand and what factors
determine Thailand apples import demand from China.

China apples export supply to Thailand is onljuehced by domestic production cost.
An increase in Chinese apple production cost léadsdecrease of export quantity to Thailand.
The result is consistent with the Thailand impoetm@nd function, where import quantity is
negatively related to the China apple export pridee increase in production cost will cause
export price increase, so Thailand import lessepfriom China as a result. The real exchange
rate also plays an important role in the appledetrbetween China and Thailand. Thai baht

appreciation would cause Thai import less appl@s fChina.
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Appendix

Dataset: 1976-2007

China export quantity/Thailand import quanity: UNdoade
China apple production: FAOSTAT-Agriculture

China apple domestic production price: FAOSTAT-Aghure
China apple export price: FAOSTAT-Agriculture

China pear export price: FAOSTAT-Agriculture

U.S. apple export price: FAOSTAT-Agriculture

Real exchange rate: ERS/USDA

Thailand per capital GDP: World Bank
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Tables

Table 1. Major AppleImport Countriesfrom China, 2005

Country Quantity Percer
Russian Federatis 12473¢ 15.1¢
Indonesi 8777( 10.6¢
Philippine: 6093¢ 7.3¢
Kazakhsta 6069 7.37
Thailanc 5878: 7.1%
Malaysie 4796 5.82
Kyrgyzstar 36717 4.4¢
China, Hong Kon 2675 3.2k
Singapor 2608! 3.17
Southeast As’ 28153t 34.1¢

'Southeast Asia includes Indonesia, Malaysia, Riiiligs, Singapore and Thailand.
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Table 2. Stationarity Table

AR(1) DF DFc DFt ADF ADF(2)
InX 0.90<1 -1.87
F 3.53
DW 2.29
ARCH(1) 0.88
InY 1.01>1 6.06 -1.24 -0.95 -1.94 -1.59
F 1.53 1.00 5.05 3.36
DW 0.98* 0.95* 1.95 1.95
ARCH(1) 7.14* 7.25*%
InE 1.03>1 -1.22
F 1.48
DW 1.75
ARCH(1) 3.83
InQ 1.04>1 3.19 -0.69 -1.86
F 0.47 1.78
DW 2.66* 2.39
ARCH(1) 491
InC 1.09>1 1.93 -0.17
F 0.03
DW 2.17
ARCH(1) 0.29
Critical
values
TDF -1.95 -2.93 -3.50 -3.50 -3.50
¢ 6.73 5.13 5.13 5.13
DW 1.52,
2.48
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Table 3. Spurious Regression

constant InY InE InQ InC EG3.18
-158.90** 15.14 4.17 1.91 -4.26 ajur’ 0.487 -5.91*
(-2.12) (1.21) (0.78) (0.45) (-1.04) DW 2.03 DW 2.19
ARCH ARCH
1.01 0.86
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Table4. ECM Model

Intercept AlnY AlnE AlInQ AInC D DAInY | DAInE Res;

0.65 -1.69 | -8.25 1.39 | -9.27* -1.07** | adjR

(0.59) (-0.09) | (-1.24) | (0.28) | (-2.39) (-5.96) |0.536
DW2.33
ARCH
1.6

-0.71 13.21 | -10.27 | 2.45 | -9.65* | 1.89 | -12.69 | 0.62 | -1.11** |adjR

(-0.27) (0.34) | (-1.16) | (0.44) | (-2.30) | (0.60) | (-0.21) | (0.03) | (-5.61) |0.485
DW2.41
ARCH
2.25
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Table5. Stationarity Table

AR(1) DF DFc DFt ADF ADF(2)
InX 0.90<1 -1.87
F 3.53
DW 2.29
ARCH(1) 0.88
InY 1.01>1 6.06 -1.24 -0.95 -1.94 -1.59
F 1.53 1.00 5.05 3.36
DW 0.98* 0.95* 1.95 1.95
ARCH(1) 7.14* 7.25*
InE 1.03>1 -1.22
F 1.48
DW 1.75
ARCH(1) 3.83
InPxa 1.01>1 2.58 -1.87
F 3.50
DW 2.05
ARCH(1) 3.49
InPxc 0.98<1 1.85 -2.35
F 5.50
DW 2.18
ARCH(1) 2.56
InPxp 0.96<1 1.63 -2.72 -1.86
F 7.40* 3.62
DW 1.57
ARCH(1) 1.48
Critical
values
TDF -1.95 -2.93 -3.50 -3.50 -3.50
0 6.73 5.13 5.13 5.13
DW 1.52,
2.48
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Table 6. Spurious Regression

constant InY InE InPxa InPxc InPxp EG.18
-15.29 10.16* -12.53 8.29 -10.29 -6.95 ajuR? -6.14*
(-0.30) (2.01) (-1.412) (1.17) (-1.18) (-1.05) 0.557 DW 2.13
DW2.22 | ARCH
ARCH 0.75
1.26
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Table7. ECM Model

Intercept| AlnY AlnE AlnPxa | AInPxc | AInPxp| D DAInY | DAInE Res;

1.92 -24.37 | -30.63*** -2.35 |-14.93*| -3.86 -1.14% | adjRF

(1.42) | (-1.08) (-2.95) (-0.24) | (-1.90) | (-0.48) (-5.81) | 0.532
DW2.26
ARCH
0.05

0.27 0.84 | -37.57*** -4.48 |-16.53*| -1.85 | 1.67 | -27.26 | 13.26 | -1.19*** | adjR

(0.10) | (0.02) (-2.91) (-0.43) | (-1.98) | (-0.21) | (0.49)| (-0.42) | (0.56) | (-5.57) | 0.490
DwW2.31
ARCH
0.28
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Table 8. Cochrane-Orcutt Estimate Thailand Import Demand for China Apples

Variable Coefficients
Model 1 Model 2
Intercept -231.74** -188.23
(-2.90) (-1.71)
InY 21.53* 24.41
(1.82) (1.56)
InE 5.75 -0.60
(1.10) (-0.07)
InPxa 1.85 -0.51
(0.46) (-0.11)
InPxc -7.30* -71.27*
(-1.84) (-1.73)
InPxp 0.42 -2.76
(0.18) (-0.40)
D 100.40
(0.27)
DInY -9.86
(-0.29)
DInE 8.77
(0.41)
Adj. R 0.597 0.563
D-W 2.29 2.37
LB 0.72 1.14
F 9.90 5.85
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Figures

Figure 1.
China surpassed the U.S. in Southeast Asian import market for apples*
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Figure 2. China apples export quantity to T hailand
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Figure 3. Data Series
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Figure 4. Difference Stationary
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Figure5. Difference Stationary with 1997 Structural Break

0.3
0.2 —
A \

0.1
O.A.‘......‘.//...“.... .
018 A0 N> > yo;\, < N > &
-0.2 v
-0.3
-0.4

AlnY(baht) AlnE(baht/yuan)

25




Reference

1. Andin, M. Faruk, Ciplak, Bur, and Yucel, M. Eray. 2004. “Export Supply ancpbrt
Demand Models for Turkish Economylhe Central Bank of the Republic of Turkey,
Research Department Working Paper No: 04/09.

2. Bahamani-Oskooee, Mohsen. 1998. “Cointegration 8agh to Estimate the Long-Run
Trade Elasticities in LDCs/International Economic Journal, 12(3): 89-96.

3. Fuller, Stephen, Melanie Gillis, and Houshmand #ariz1996. “Effect of Liberalized
U.S.-Mexico Dry Onion Trade: A Spatial and Intergoral Equilibrium Analysis.”
Journal of Agricultural and Applied Economics, 28 (1): 135-147.

4. Fuller, Stephen, Nicolas Gutierrez, and Oral Capp92. “International Dry Onion
Trade: Factors Affecting Import Demands for US @nyions.” Agribusiness, 8(5): 445-
455.

5. Goldstein, Morris and Mohsin S. Khan. 1978. “The@@y and Demand for Exports: A
Simultaneous ApproachThe Review of Economics and Statistics, 60(2):275-286.

6. Huang, Sophia and Fred Gale. 20068China’s Rising Profile in the Global Market for

Fruits and Vegetables.” Amber Waves, 4(2), Avaiadl
http://www.ers.usda.gov/AmberWaves/April06/Datakbieat

7. Huang, Sophia and Fred Gale. 2008China’s Rising Fruit and Vegetable Exports
Challenge U.S. Industries.” Economic Research 8efJiISDA, Available at
http://www.ers.usda.gov/Publications/FTS/2006/0ZF&532001/fts32001.pdf.

8. Tayebi S.K. and A. Ghanbari. 2008. “The impactrahls WTO Accession on the
Saffron Export Market.American-Eurasian Journal of Agriculture and Environmental

Science, 2 (Supple 1): 54-57.

26



