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Dynamic Relationship between Agricultural Trade
and FDI in China

FEI Ping", XU Li-qing
School of Food Science, Jiangnan University, Wuxi 214122, China

Abstract On the basis of time series data from 1984 to 2006, co-integration analysis and VAR model are used to carry out empirical analysis on
the dynamic relationship between the foreign direct investment in agriculture and the variable volume of international trade of agricultural products.
Result shows that there is long-term co-integration relationship between the two. But it is probable that foreign direct investment (FDI) has substitu-
ted for import in the short term and shows deviation from the long-run equilibrium relationship. Therefore, we put forward two policy proposals,

which are improving market system and strengthening the import management of foreign-funded enterprises.
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Since the reform and opening up, government has gradu-
ally expanded the investment in agriculture, and has allowed
the foreign investment in agriculture. Thus, agriculture has be-
come one of the earliest industries using foreign direct invest-
ment (FDI). Foreign investment utilization of agriculture in Chi-
na has experienced sustained growth since the 1990s. FDI has
gradually become the main form of foreign capital utilization of
agriculture in China, and accounts for 95.6% in the year 1995.
Almost all the foreign investment in agriculture in recent years is
in the form of FDI. According to the data from customs and the
website data of the National Bureau of Statistics of China, total
import and export of China’s agricultural products in 2006 has
reached 63. 02 billion U. S. dollars, increasing by 12.88% com-
pared with the last year. Among them, the export is 310. 3 bil-
lion U.S. dollars with the growth rate of 14.16% ; and the im-
port of agricultural products is 319. 9 billion U. S. dollars with
the growth rate of 11.66%. Exports of agricultural products in
foreign-invested enterprises have eventually taken the leading
position. According to the data of the National Bureau of Statis-
tics of China, contract price of FDI has increased from 2. 276
billion U. S. dollars in the year 2003 to 3. 199 billion U. S.
dollars in the year 2006. FDI makes up for the lack of domestic
capital, improves the agricultural production condition, pro-
motes the development of agricultural science and technology,
stimulates the exports of agricultural products, speeds up the
reform and management of agricultural industrialization, and
brings along the development of agricultural export-oriented
economy.

1 Data and research method

Lu Li-cai and Huang Zu-hui (2006) carried out research on
the FDI and the relationship between agricultural products and
food trade in China. They argued that FDI had positive, long-

Received: March 29, 2009 Accepted; April 19, 2009
« Corresponding author. E-mail. 2001fp @sina. com

term stable, and equilibrium relationship with the total import
and export volumes of agricultural and food products in China.
That is to say, there is complementary relationship between the
FDI and the trade of agricultural products and food in China'"’.
Qi Jian-hong and Wang Ping (2007 ) conducted co-integration
test on the effect of FDI on agricultural import and export trade
based on the data of China from 1983 to 2004. Result shows
that FDI is the reason that causes the changes of import and
export of agricultural products, but the import and export of ag-
ricultural products is not the causation for the changes of FDI.
FDI in agricultural department of China has substitution effect
on agricultural import, and promotion effect on agricultural ex-
port’?’. This conclusion is in contradiction with the research re-
sult of Lu Li-cai and Huang Zu-hui (2006). Research on the re-
lationship between FDI and agricultural products trade has of-
fered strong evidence for the future study, and has also provid-
ed useful reference for the agricultural trade policy and foreign
policy adjustments in China.
1.1 Data sources and description Agriculture in this paper
includes agriculture, forestry, animal husbandry, fisheries and
their service industry, which are the entire contents of primary
industry according to industry classifications of the National Bu-
reau of Statistics of China. Agricultural product is the primary
products of agriculture, that is, the plants, animals, microor-
ganisms and their products during agricultural activities.
According to the website data of FAO, WTO, UN
Comtrade Database and the China Statistical Yearbook, con-
sidering the availability and consistency of statistical data, this
paper uses the trade volume of SITCO, SITC1, SITC2 and
SITC4 commodity in UN Comtrade Database, and discounts
the metalliferous ores and metal scrap. FDI data only use the
1984 - 2006 agreement value of agriculture, forestry, animal
husbandry and fisheries FDI in China Statistical Yearbook. This
is because the actual amount of foreign investment announced
by China is only since 1996. Variables in this paper include the
agricultural products export (EX) , import (IM), total volume of
trade ( TElI) and FDI. Logarithmic transformation will not
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change the main characteristics of variables. Meanwhile, it can
eliminate or reduce the heteroscedasticity that may exist in the
data. Hence, the natural logarithm of variables EX, IM, TEI
and FDI is obtained; and the new variable sequences of them
are denoted as LnEX, LnIM, LnTEl and LnFDI.

1.2 Research method'® (1) This paper uses ADF ( Aug-
mented Dickey-Fuller) to carry out unit root test on the agricul-
tural trade and FDI inflows. The optimal lag phase (P) in this
paper is determined by AIC and SC criterion. And AIC and SC
are selected as the minimum lag phase. 2) Engle-Granger two-
step test, namely EG method, is used to estimate the co-inte-
gration relationship among variables. The short and long-term
relationship between variables in error correction model is es-
tablished. (3 In order to explore the dynamic relationship be-
tween agricultural FDI and trade growth of agricultural products,
vector autoregression (VAR) method put forward by Sims is
used for variance decomposition and technique impulse re-
sponse in order to study on the dynamic characteristics of mod-
el. Impulse response function describes the impact of a stand-
ard deviation from random disturbances (information) on the
current and future values of variables in VAR model. It can
more objectively reflect the dynamic interaction between varia-
bles and their effects. Variance decomposition is a further eval-
uation of the importance of different impact structures by analy-
zing the contribution degree of each structural impact on the
change of endogenous variable (usually using variance).

2 Econometric test

2.1 Co-integration test This paper uses Eviews 5. 0 soft-
ware to test the unit roots of LnEX, LnIM, LnTEIl and LnFDI
and to determine the stability of variables. According to the
morphology of sequence, we adopt the test including intercept
term and trend term. Test type of differential sequence is deter-
mined according to corresponding principles, test result of
which is shown in Table 1.

Table 1 Result of ADF test

Variable '(I'gsitTt?/'E? ADF statistics  Critical value Test result
LnEX (C,T,0) -1.8270 -3.2547°  Non-stationary
ALNEX (C,0,0) -4,100 3 -3.788 0" Stationary
LniM (C,T 1) -3.2203 -3.2615° Non-stationary
ALnIM (C,0,1) -4.6323 -3.808 5" * Stationary
LnTEI (C,T,0) -1.9057 -3.2647" Non-stationary
ALNTEI (C,0,0) -3.740 0 -3.012 4" Stationary
LnFDI (C,T,0) -1.990 2 -3.254 7" Non-stationary
ALNFDI (C,0,0) -4.310 6 -3.788 0" * Stationary

And there might have co-integration relationship among them.

The E-G two-step method can be used to test the co-inte-
gration relationship between two groups of time-series data
having the same integrated order. LnEX, LnIM and LnTEl are
used as explained variables and LnFDI as the explaining varia-
ble. After regression, stationary test on the residual terms is
carried out. Hence, we have the regression equations by using
Eviews5.0 software:

LnEX =4.223 2 +0. 364 2LnFDI (1)
(51.7810) (10.1966) R?=0.8320 DW =0.8006

LnIM =3.861 8 +0.512 9LnFDI (2)
(25.8779) (7.8473) R2=0.7457 DW=0.5476

LnTEl =4.743 1 +0.441 4LnFDI (3)
(43.5788) (9.2601) R®=0.8033 DW =0.620 5.

From the above equations, we can see that there might be
a significant positive correlation among sequences. Stationary
test of residual series in the model need to be carried out in or-
der to determine whether the regression estimation model can
be used to represent the long-run equilibrium relationship be-
tween the two variables or not.

Table 2 shows that the ADF test statistic of residual errors
in equations (1) and (2) is significantly less than the critical
value at 5% significant level. And the residual sequence is sta-
tionary series, that is 1(0) , indicating that the co-integration re-
lationship in equations (1) and (2) is significant. According to
the Granger theorem, it is bound to have certain kind of long-
run equilibrium relationship among the variables if they are
co-integration.

Table 2 Result of ADF test on residual series

Regressmn Test type ADF statistics Critical value Conclusion
variable

LnEX and LnFDI (N,0) -2.108 7 -1.9572"" Stable
LnIM and LnFDI (N,1) -2.246 0 -1.958 1" Stable
LnTEI and LnFDI (N,0) -1.583 8 -1.608 2" Unstable

Note . Data in the table is calculated by Eviews5.0 software. N stands
for the trend term without constant term. =, = % and * % % mean
significant at 10% , 5% and 1% levels, respectively.

Table 3 Long-term relationship between agricultural FDI and ag-
ricultural trade

Note: C in the test type means having constant term; T stands for hav-
ing both constant term and trend term; K means the lag order adopted.
#, % % and * * = mean significant at 10%, 5% and 1% levels,
respectively.

Result shows that the original time-series data are non-sta-
tionary at 10% significant level with unit root. While the se-
quence after first order difference is stationary at no less than
5% significant level. In other words, the original time series are
first-order integrated variables which are all 1 (1) sequence.

Dependent variable LNEX LNIM
Intercept term 4,2232°"" 3.8618" "
Coefficient of LnFDI 0.3642""* 0.5129° "
R after adjustment 0.832 0 0.7457

Note: #, = = and * = x stand for significant at 10%, 5% and 1%
levels, respectively.

As the extension of co-integration relationship, we estab-
lish the error correction model. The optimal lag order can be
found out by AIC and SC. Meanwhile, considering the auto-
correlation and heteroscedasticity factor, lag order of the vector
error correction model (VEC) is second order. Table 4 reports
that the symbols of parameter evaluation values of the explana-
tory variables are in accord with economic significance, though
the fitting degree is low, which does not affect the general rela-
tionship between variables. Short-term fluctuation of FDI has
no significant impact on export trade, but has a negative impact
on the import of agricultural products. Correction term of import
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equation is significant, indicating that import might deviate from
the long-term equilibrium of FDI in the short term, and shows
the short-term negative impact. However, the coefficient of cor-
rection term is —0.124 8, and the non-equilibrium degree in the

Table 4 VEC between FDI and agricultural trade volume

previous year is 12.48% , indicating that the adjustment speed
from short-term non-equilibrium to long-term equilibrium is rela-
tively fast.

ALNEX = -0.0735 EC(-1) +0.3793 ALREX( —1) -0.3138 ALREX( -2) +0.0027 ALnFDI( —=1) +0.080 0 ALNnFDI( —2) +0.064 6

(-0.4931) (1.7097)" (-1.4057)"

R =0.3553
ALnIM=-0.1248 EC(-1) +0.3463 ALnIM( -1) —0.443 1
(-0.7960) " (1.6424)" (-1.9790) "~

R =0.418 9

(0.038 1) (1.2191) " (1.8079) "~

ALnIM( -2) -0.134 5 ALnFDI( -1) +0.118 0 ALnFDI( -2) +0.138 0
(-1.0584)"

(0.8952)" (2.2207) "

Note: =, * * and = = x stand for significant at 10% , 5% and 1% levels, respectively.

2.2 Analysis of impulse response function and variance
decomposition based on VAR model In order to explore the
dynamic relationship between FDI and growth in agricultural
trade, vector autoregressive (VAR) technology put forward by
Sims is used to carry out variance decomposition and technology
impact reaction to study the model’s dynamic characteristics.

Fig. 1 illustrates the simulated impulse response function
based on VAR(3) and asymptotic analytical method. In the fol-
lowing diagrams, the transverse axis means the lag phase of
impact action (unit; year) ; and the longitudinal axis is the re-
sponse degree of dependent variable to explanatory variable.
Solid line is the calculated values of impulse response function.
Dotted lines on both sides are the deviation zone of double
standard deviation of impulse response function value. The lag
phase of impact action is set to be 10 years.

Fig. 1a shows an impulse response function of the changes
in agricultural exports caused by the impact of a standard devi-
ation in agricultural FDI. Fig. 1a indicates that there is a positive
response in the growth of agricultural exports at the beginning
of 1.0 to 4.5 years after giving one standard deviation impact
on agricultural exports (increase in agricultural FDI). The posi-
tive response is the biggest at the third year, and then negative
response comes into being. Eight years later, there is positive
response again. Indication of the convergence of interactive re-
sponse is stable and weak after 4.5 years. This phenomenon
shows that agricultural FDI and the growth of agricultural ex-
ports have close and long-term relationship. In the short term,
growth in agricultural exports shows a positive significant re-
sponse to agricultural FDI. But in the long run, agricultural FDI
has longer impact on the growth of agricultural exports with
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(@) Response path of agricultural exports
to agricultural FDI information
Fig.1 The curves of impulse response function

According to the result of predicated standard deviation,

weak intensity, which coincides with the result of co-integration
analysis mentioned above. Its economic meaning is that foreign
investment in agriculture is difficult to form a stable and expec-
ted income due to the restriction of investment environment of
China’s agriculture and the lack of effective agricultural support
and protection system, which leads to the strong short-term be-
havior of agricultural FDI, and has significant promotion effect
on the growth in agricultural exports. After a certain period of
negative response, agricultural FDI plays a weak role in promo-
ting the growth of agricultural exports in the long run. There-
fore, when enlarging the scale of foreign investment, govern-
ment should consider taking a long-term policy, and should
guide the rational flow of foreign capital.

Fig. 1b illustrates an impulse response function of the
changes in agricultural imports caused by the impact of a stand-
ard deviation in agricultural FDI. Fig. 1b shows that there is a
negative response in the growth of agricultural imports at the
beginning of 1.0 to 2.5 years after giving one standard devia-
tion impact on agricultural imports ( increase in agricultural
FDI). The negative response is the biggest at the second year,
following with a stronger positive response. Indication of the
convergence of interactive response is stable and weak after 5
years. This phenomenon shows that agricultural FDI and the
growth in agricultural imports have close and long-term relation-
ship. In the short term, growth in agricultural imports shows a
negative response to agricultural FDI, showing that FDI has
substitution effect on the agricultural imports. And in the long
run, impact of agricultural FDI on the imports growth of agricul-
tural products is similar to that of exports.

0.3
0.2

T 7 3 4 § 6 7 8 9 10
(b Response path of agricultural imports
to agricultural FDI information

fluctuations in the import and export volume of agricultural prod-
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ucts at the first year are influenced only by fluctuations of their
own. Impact of agricultural FDI on the agricultural exports
(contribution rate of prediction error) appears only in the sec-
ond year. However, its impact is relatively weak, accounting
for 2.18% and 2. 37% of the agricultural exports and imports,
respectively. And the impact is basically stable after the sixth
year. Fluctuations in the import and export volumes of agricul-
tural products due to their own impact are gradually weakened.
And the impact also tends to be stable after the sixth year. Ag-

Table 5 Variance decomposition of ALnFDI, and ALnEX;

ricultural FDI is affected by their own fluctuations at the first pe-
riod, as well as the growth in the import and export volume of
agricultural products. And the influence of agricultural FDI is
greater than the growth in the import and export volume of agri-
cultural products, followed by a decline effect of its own fluctua-
tion on agricultural FDI. The impact becomes stable after the
fifth year. This is basically the same with the analysis result of
impulse response function mentioned above.

Variance decomposition of agricultural FDI

Variance decomposition of agricultural exports

Period Predicated standard deviation ALNFDI, /% ALNEX, /% Predicated standard deviation ALNEX, /% ALNFDL, // %
1 0.337 983 97.119 97 2.880 027 0.083 992 100. 000 00 0.000 000
2 0.387 307 82.285 15 17.714 85 0.087 445 97.820 00 2.180 001
3 0.409 989 73.738 88 26.261 12 0.092 237 88.076 60 11.923 40
4 0.425 265 74.044 29 25,955 71 0.092 624 87.815 72 12.184 28
5 0.441 236 75.654 71 24,345 29 0.093 674 87.076 84 12.923 16
6 0.441 603 75.621 51 24.378 49 0.094 536 85.649 47 14.350 53
7 0.447 334 75.424 57 24.575 43 0.094 910 85.123 19 14.876 81
8 0.451 943 75.842 59 24,157 41 0.094 998 85.056 62 14.943 38
9 0.452 976 75.801 49 24,198 51 0.095 352 84.520 20 15.479 80
10 0.453 943 75.742 76 24.257 24 0.095 487 84.281 21 15.718 79

Table 6 Variance decomposition of ALnFDI, and ALnIM,

Variance decomposition of agricultural FDI

Variance decomposition of agricultural exports

Period Predicated standard deviation ALNnFDI, // % ALnIM, /% Predicated standard deviation ALnIM, /% ALNFDL, // %
1 0.329 703 90. 565 89 9.434 105 0.209 944 100. 000 00 0.000 000
2 0.334 093 88.464 84 11.535 16 0.219 065 97.630 77 2.369 232
3 0.425 473 55.339 23 44.660 77 0.243 738 95.775 52 4,224 479
4 0.425 622 55.370 12 44,629 88 0.255 475 90.583 28 9.416 722
5 0.458 556 48.913 96 51.086 04 0.255 557 90.584 57 9.415 428
6 0.469 072 48.376 91 51.623 09 0.257 735 89.236 77 10.763 23
7 0.470 545 48.367 49 51.632 51 0.259 203 88.972 76 11.027 24
8 0.474 408 48.948 97 51.051 03 0.262 471 89.195 38 10.804 62
9 0.476 393 48.694 90 51.305 10 0.262 562 89.197 60 10.802 40
10 0.477 993 48.399 31 51.600 69 0.263 802 89.024 00 10.976 00

3 Result and conclusion

Empirical analysis is carried out based on the data of the
years 1984 —2006. Result shows that there is long-term co-in-
tegration relationship between the agricultural FDI and agricul-
tural import and export in China. In other words, each addition-
al one percentage point of agricultural FDI will lead to the
0.364 2 percentage point increase in agricultural exports and
0.512 9 percentage point increase in agricultural imports. FDI
might restrict the import trade in the short term, thus deviated
from the long-term equilibrium relationship. But it will soon re-
turn to the long-run equilibrium state. Impulse response curve
shows that agricultural import and export volume have long-
term positive response to the agricultural foreign investment;
but in the short term, agricultural import shows negative re-
sponse to the agricultural FDI.

Though developed countries have technological advanta-
ges in export, their agricultural products mainly rely on natural
resources and the input of labor force, reflected in the advanta-
ges of natural resources and labor force. Advantages of natural
resources and labor force in China are difficult to be significantly

enhanced in short term. Therefore, the existence of long-term
and stable relationship is reasonable. However, the above test
results have also showed that the short-term fluctuation might
deviated from the long-term equilibrium. According to the im-
pulse response curve, China’s agricultural export can be in-
creased by attracting the FDI in short term. In recent years,
export in foreign-invested enterprises has accounted for more
than 40% of that of the agricultural products in China. After en-
tering the agricultural fields, especially the processing industry
of agricultural product, by using the advanced technology,
management experience and sales network around the world,
multinational corporations have effectively stretched the agricul-
tural industry chain, have exerted the associated investment
effect and the technology demonstration effect, have led to the
rapid development of agricultural export-oriented economy in
China, and have promoted China’s exports of agricultural
products.

Agricultural FDI and agricultural import have a complemen-
tary relationship of short-term substitution and long-term stabili-
ty, which shows that the effect of agricultural FDI on import ta-
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de can not be generalized. This is probably due to the restric-
tions and barriers for the agricultural import of China, though
there is huge consumer market. Foreign capital has to invest in
China so as to obtain market share. Accordingly, import of ag-
ricultural products from China is reduced. With the development
of foreign-funded enterprises in China, they begin to use the
cheap labor force and technological superiority to conduct deep
processing of the raw materials and primary products from
abroad, so as to achieve value-added agricultural products,
and to promote China’s agricultural import in a relatively long
period of time.

4 Policy suggestion

4.1 Improving the market system Government should en-
hance the speed and strength of technology transfer of foreign-
funded enterprises in China, reinforce the absorption technolo-
gy and innovation capacity of China, and fundamentally im-
prove the quality and level of Chinese export commodity. The
continued technology transfer of foreign-funded enterprises to
China is determined by the perfection and openness of China’s
market, and by the stability of policy for attracting foreign in-
vestment. Besides, policy support for technology transfer of
foreign-funded enterprises is also important.

4.2 Strengthening the import management of foreign-
funded enterprises Foreign-funded enterprises in China have
exceeded the state-owned enterprises, and have become the
biggest import and export entity of agricultural products. How-
ever, we should notice that many of the foreign-funded enter-
prises are mainly interested in the huge market in China. And
their agricultural products are mainly sold in domestic china,
supplemented with export. In order to occupy the high-end
market in China, some foreign-funded enterprises have impor-
ted large quantities of raw materials and primary products from
abroad. Low level of imported materials and equipment is
bound to produce low-level exports, which is not conducive to
the export of high value-added products, and weakens the

overall competitiveness of Chinese industries and export prod-
ucts in international markets. This is contrary to the original in-
tention of the use of foreign direct investment. In order to trans-
fer from the labor-intensive products to high value-added or
high-tech exports, government should pay great attention to the
imported materials and parts, especially the imported second-
hand equipment in the form of investment. Meanwhile, govern-
ment should guide, adjust and improve the structure of impor-
ted goods in foreign direct investment enterprises, increase the
import of capital-intensive goods and intermediate inputs of pro-
duction type, which is conducive to update equipment, intro-
duce new technigues, and enhance the competitiveness of
exports.
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