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Abstract:

This paper deds with an empirical analyss of internationa trade data from EUROSTAT where the
export of red wine from France, Italy and Spain - to Belgium, Denmark, Japan, The Netherlands, UK
and USA - is invedtigated. Usng monthly data from 1993:1 to 1998:12, trade flows, measured in
quantities of red wine, from France, Italy and Spain to the before-mentioned countries are compared.
The wine trade flows are modelled in a VAR (vector autoregression) framework in order to perform
tests of causdity. From obvious reasons red wines from the Southern European countries are expected
to be close substitutes - & least concerning the recelving countries - which is tested, including price
effects and politica incidents as the French nuclear testings at Muroroa in 1995. The andysis reveds
that, generdly, the French wine export is not influenced by Itdian or Spanish wines, whereas wine
export from Itay seems more sengtive towards the competitors at the export markets. Concerning a
negetive influence on French wine export from the nuclear testing this seems to have been the case for
Denmark, Japan and (probably) the UK.
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1. Introduction

During the last decades, wine consumption has increased in a number of countries, epecidly in places
where beer has been the traditional beverage, e.g. the Northern European countries. The mgor wine
producers in Europe - France, Italy and Spain - al benefited from an expanding wine export due to the
shifts in consumer preferences towards wine. During the 1990s, wine growers in the '‘New World' as
Audrdia, Chile, South Africa and others dso have gained access to the markets in most of the wine-
importing countries. Obvioudy, wine from the different exporters must be relaively close subgtitutes in
the wine-importing countries - gpart from questions related to the pecific quaity segments of these
markets. In order to address this question, the present paper analyses the wine export from France,
Italy and Spain to Sx OECD countries: Belgium, Denmark, Japan, The Netherlands, the UK and the
USA that dl, except the latter, only have a negligible wine production. The data are obtained from the

EUROSTAT trade gtatistics where monthly data are available, but only from January 1993.

The interactions among the trade flow variables of red wine representing these three main European
wine-exporting countries are in the present analyss modelled in a VAR framework where each varigble
isafunction of past values of itsdf and other variables. This methodology alows for interactions among
the variables and thus e.g. reduces problems with smultaneity as the distinction between endogenous
and exogenous variables vanishes when dl varidbles are trested symmetricaly. The modd is used for
testing whether one varidble sgnificantly enters the equation for another variable and thus might
(Granger) cause this, e.g. Itdian wine export to a specific country will expectedly be influenced by the
sde of French wine at the same market. Additiondly, a variable representing the time period of the
French nuclear testing in the Pacific (autumn 1995) is added to the VAR modd in order to test for

political effects in the trade flows of wine. Section two shortly presents the data, section three



investigates questions related to seasona effects and unit root behaviour and section four applies the
data to the VAR andyss Section five deds with the French nudear testing and findly section Six

concludes.

2. The development in the export of red wine from France, Italy and Spain

Since the 1960s the export of wine from France, Italy and Spain has increased seadily and for mogt of
the time period Italy has been the greastest wine exporter. Figure 1 depicts the total annua export flows

of red wine from the three Southern European countries.

Figure 1. Theexport of red wine from France, Italy and Spain, 1961-1999 (1000 hl).
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Source: Anderson, K. and D. Norman: Global Wine Production, Consumption and Trade, 1961-1999. A Statistical
Compendium. Centre for International Economic Studies, Adelaide, 2001.

As evident from Figure 1 the cyclical component in the wine export is considerable and most likely due
to factors as the development of the generd business cycle, price effects, shifts in consumer
preferences, national wine export promotion campaigns, etc.

The montHly data used in the andysis span the time period 1993:1 to 1998:12. For some of the
countries data later than 1998 are available but as a mix of countries will enter the VAR andyss, the

time period hasto be smilar in al cases and therefore the data set ends with December 1998.



There is consderable seasonal variation in the data set and a seasona pattern may be due to the
growing season for wine, storage conditions, habits concerning the sdes sructure, etc. In order to
extract the long-term components of the trade flows, the data have been corrected seasondly by the
Census X11-procedure. Furthermore, the trend-cycle component is obtained (i.e. dso correcting for

the irregular components) and the results are reported in Figures 2, 3 and 4.

Figure 2. The export of red wine from France, Trend-cycle component, 1993:1-1998:12.
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Note: Log values of export in metric tons used in the graphs.
Source: Intra- and extra-EU Trade, EUROSTAT, var. issues.

Figure 3. Theexport of redwinefrom Italy, Trend-cycle component, 1993:1-1998:12.
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Source: Intra- and extra-EU Trade, EUROSTAT, var. issues.
Figure4. The export of red wine from Spain, Trend-cycle component, 1993:1-1998:12.
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Note: Log values of export in metric tons used in the graphs.
Source: Intra- and extra-EU Trade, EUROSTAT, var. issues.

In most of the cases, the trend-cycle components extracted from the morthly wine data in most of the
casesreved - even when applying log vaues as done in Figures 2, 3 and 4 - condderable fluctuations
that may reflect coser interrelationships which is the topic of the following VAR andysis. In the case of
export to Japan, the data exhibit two periods (late 1994 and 1997/98) of extreme variation, which may

be linked to internal developments of the Japanese economy.

3. Seasonality and unit roots

Before using the data as presented in section two for further analys's, the time series properties of these
variables are analysed. Many economic time series variables, e.g. income variables, are often found to
be non-dationary in levels, i.e. they are not meanreverting processes with congtant unconditiona

means and variances, and have to be differenced once (or more, when integrated of higher orders) in
order to obtain gtationarity as a precondition for standard Satistica inference. Furthermore, as monthly

data are used in the present andlysis, seasondlity has to be taken into consideration, both regarding the



question of unit root behaviour of the data series and the possibility of smilar seasond effects that may
be (falsdy) interpreted as interactions or causdity among the export of red wine from the respective
countries. One often applied solution is to adjust the data seasondly, eg. by the Census X 11
procedure, but this is not necessarily a neutrad method of correction as the seasond adjustment filter
itsdf may affect eventua stochadtic trendsin the time series and aso involve further Satistica problems,
see the discussion in Franses (1996).

Tedting for seasond unit roots is most often done by goplying the HEGY -methodology (Hylleberg,
Engle, Granger and Yoo, 1990), but a dightly smpler strategy is applied in the present andyss as the
man purpose is not to ded with seasond unit roots and further issues involving cointegration
relaionships. Assuming the seasond patterns are purdly determinigtic - with the economic arguments as
presented in the section two - a Dickey-Fuller type of unit root test is performed in a two-step
procedure, Enders (1995, 1996). In the first regression (1) of agiven variable z, seasond dummies are
included to remove the deterministic seasond components and dso a determinitic time trend is

included in order to give strength to an dternative hypothess of trend-dtationarity:

2,27 22t22,D, ??,D,?.....22 ,,D,,? 2, (1)

The resduds from (1) are used in the DF-ted, i.e. testing for whether the varidble isintegrated, I(1), or
gationary, 1(0), and are done by running the following regresson where lags are included on the right-

hand side of (2) in order to whiten the errors:

n
22?0 ?? %0 ? % )
22



The results of the Dickey-Fuller test for unit roots are reported in Table 1 for the respective variaoles,
i.e. in totd thirty cases. The notation is Q for the exported quantities of red wine (metric tonnes) and
P/P; for the relative prices derived as average wine export prices as EUROSTAT aso reports the

export values (ECU/Euro).

Table 1. Unit root tests.

Variable: Q Q Qs P /P P./ P Ps/ P,
Belgium -3.33(2) -4.48(1} -2.04(2} -3.26{1} -3.99(1} 3111}
Denmark -331{1} -2.39(1} -5.86{0} 3721 -6.70{0} -3.08{1}
Japan -2.42{0} -3.82{0} -4.00{1} -6.38{0} -7.83(0} -6.92{0}
TheNetherlands ~ -3.37{1} -7.47{0} -351{1} -6.16{0} -4.82(1} -6.66{0}
UK -2.89(2} -6.94{0} -6.69{1} 3071} -657{1} -3.39(1}
USA -2.83(1} -7.07{0} -8.66{0} -2.74{1} -443(1} -5.25{1}

Note: Log values of the variables used in the tests and the critical value of the DF ? -statistic is-3.50 and -3.18 at the
5% and the 10% levels of significance, respectively, N=50; critical values reprinted in e.g. Enders (1995). { } denotes
theincluded lagsin the Augmented DF test.

From amgority of the test results reported in Table 1 it is concluded that most of the variables seem to
be stationary when alowing for both atrend and deterministic seasond patterns. Therefore, level values
of the respective variables are used - dso including the deterministic components - when estimating the
VAR-modes and performing the subsequent causdlity tests. This may be an incorrect procedure in
some cases - especidly for the French data as evident from Table 1 - but differencing the time series
inevitably filters out any long-run information in the data and thus influences on the search for
interrelationships among the variables, see Enders (1995) and Doan (2000) for a discusson. As some
ambiguity exists from the unit root tests, the VAR models are dso estimated using data where the first

difference filter and the seasond filter have been gpplied and thus avoiding the determinigtic terms.



4. VAR models and causality tests

In order to andyse further the interactions among the export of red wine from France, Itay and Spain,
vector autoregressive modds (VAR) are estimated with variables representing trade flows of red wine
(measured in quantities) and relative prices. The VAR methodology is regularly applied in the empirica
internationa trade literature as questions of interrdationships and causdity often arise in these
connections. In this framework no digtinction is made between endogenous and exogenous variables as
al variables are treated symmetricaly. This might be an appropriate estimation methodology to choose
in the present case as it can be difficult a priori to decide on the endogeneity-exogeneity question The
VAR andysis is performed on a bivariate casg, i.e. for each of the x wine-importing countriesa VAR
modd is estimated for each pair of wine exporters (France-Itay, France-Spain and Itay-Spain). This
estimation strategy has been necessitated by the available number of observations as a VAR with three
variables and a reasonable number of lags - as monthly data are used - very quickly reduce degrees of
freedom. In a compact form the VAR iswritten as:

2. 7?72 27?272 7 27?7 2 ?27? (3)
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The 3x1 vector X, represents log values of the variables from section two, i.e. log Q, log Qi
log(P/PF)t, when andysing the French-Itdian case and smilar variables for the combinations France-
Spain and Italy-Spain. Ay is the matrix of intercept terms, determinigtic trend terms and the monthly
seasond  dummies. Additiondly, a dummy variable representing the French nuclear testings in the
Pecific (from September 1995 to February 1996) may be added to the VAR dlowing an exogeneous,

political shock to influence the export of French red wine. A; .... A, are 3x3 matrices of coefficientsto

the lagged values of X, and finally the error terms are represented by the vector ? ..



As the unit root tests in section three in most cases reved that the variables are reasonably described as
trend-dationary variables with a deterministic seasond pattern, the VAR models are estimated in levels.
Therefore, the dternative methodology of differencing, i.e. a firg-difference filter and a seasond-
difference filter gpplied to the time series data, was not pursued as the conclusons from such a
methodology not necessarily would be more reveding about the true interrelaionships among the trade

flows of red wine.

In order to find the gppropriate lag length of the VAR, the modd is tested down beginning with lag
length of order twelve, and subsequently stepwise reducing to the order of eight and Six, respectively -
and each time gpplying two different types of test satidtics. Firdly, the multivariate generdizations of the

Akaike information criterion (AIC) and the Schwartz criterion (SC) are calculated, see Enders (1995):

AIC ? Nlog|?|? 2k

SC ? Nlog|?|?klog?N?

k ? number of parameters

|? | ? determinant of the variance/ covariance matrix of the residuals.

(4)

The minimum vaues of these test criteria select the appropriate lag length. Additiondly, a likelihood
ratio test is used in order to decide whether the last lags in the modd can be deleted, and this test

datigic iscaculated as;



LR? N ?C""log|?,|?log|? |

C ? number of parametersin each unrestricted equation. ®)

1?.|.|? | ? determinants of the variance / covariance matrices
of the restricted and unrestricted systems, respectively.

The LR-test statistic is ? 2 distributed with degrees of freedom as the number of restrictions in the
VAR. Hopefully, the two sets of test Satistics will not be too contradictory with respect to the optimal
number of lags to include in the VAR. All regressons and test satidtics are caculated using the time

series software package RATS, see Doan (2000) or Enders (1995, 1996) for further detalls.

From the lag length test criteria VAR models were in most cases tested down to the order of six, cf. the
notes to Tables 2, 3 and 4. The likeihood ratio test indicates in most cases that lags above six months
are not binding restrictions in the VAR models, and therefore the fluctuations in the wine trade flows do

seem to be of aprimarily short-term nature.

Having determined the appropriate lag length order of the VAR modd, atest of Granger causdity is
graightforwardly done as a test of whether lags of one variable enter into the eguation for another
variable. In terms of the modd as sated in (3) the variable j does not Granger cause variablei if dl the
coefficients of A;j(L) - L is the lag-operator - are zero, and thisis usualy done by an F-test for a
redriction where dl the coefficients are set equa to zero. Thetest isnot atest for exogeneity among the
variables as only past vaues (and not current values) of the variables enter the analys's, Enders (1996).
Tables 2, 3 and 4 report the causality tests done on a bivariate basis including three varigbles in the

VAR, i.e. the exported quantities of red wine and the relative prices.



Table 2. Tests of Granger causality: F-testsfor France-ltaly.

Dependent variable:

Q i Q 5 P /P
L D L D L D

Belgium: i i

Q 186 479% 1 234 288* ' 116 095

Q 178 320+ 093 743+ 048 0.79

P /P 085 255 1 389+ 480°* 1 326% 2.40%*
Denmark: E E

Q 0.88 243+ 241+ 2.26¢ 2.00¢ 0.94

Q 150 063 ! 349 15 ' 0% 041

P /P 024 045 | 200 046 | 142 251%+
Japan: E E

Qe 6.92+* 08 | 110 08 | o7 095

Q 032 103 077 305+ 047 0.88

P /P 031 062 ' 0w 151 ' 0% 147
The Netherlands: i i

Q 324 2456 1 012 024 1+ 03 051

Q 077 087 | 102 200+ 1 056 0.9

P./P: 065 156 108 201* 129 168
UK: E E

Q 0.90 759+ 0.83 0.75 091 142

Q 043 030 ' 050 364 1 053 027

PP 0.42 019 | 029 014 | a37Ee 119
USA: E E

Qe 155 185 | 086 08 ! 029 054

Q 132 157 036 326+ 0.32 092

P /P 207 207% 1 0% 032 ' 239 172

Notes: The model estimated in levels (including trend and seasonal dummies) is marked by ‘L’, and the differenced
datamodel by ‘D’. A lag length of six isused in all cases, except USA (I=8, level model). The level of significanceis
denoted by * and ** for the 5% and the 10% levels, respectively.
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Table 3. Tests of Granger causality: F-testsfor France-Spain.

Dependent variable:

Q i Qs 5 Ps/ P
L D L D L D

Belgium: i i

Q 076 401** ' 018 058 ' 024 067

Qs 076 123 032 525+ 094 097

Ps/ P 117 117 o4 164 + 034 6.03**
Denmark: E E

Q 296+ * 152 036 106 0.86 091

Qs 045 104 ' 198 33+ 1 054 054

Ps/ Pe 097 166 | 110 162 | 036 254+ +
Japan: E E

Q 382+ 12 1w 085 | 150 172

Qs 077 091 181 114 110 2.04¢

Ps/ P 048 113 ' 063 180 ' 069 582+*
The Netherlands: i i

Q 239+ 254+% 1 35 190+ 303 233+

Qs 197+ 173 | 280 141 20 320

Ps/ P: 186 110 272+ 2.04* 307+ 851+ *
UK: E E

Q 131 9.08** 2.3+ 438 059 0.74

Qs 105 261* 1 108 543* 1 029 041

Ps/ Pe 063 128 | 040 124 | 065 288+
USA: E E

Qe 1.98* 174 1 o4l 025 | 08 127

Qs 052 092 0.38 5,04+ * 068 119

Ps/ P 136 048 ' 100 263* 1 066 5.02+*

Notes: The model estimated in levels (including trend and seasonal dummies) is marked by ‘L’, and the differenced
data model by ‘D’. A lag length of six is used in al cases, except for the Netherlands (1=8) and Japan (I=8, diff.
model). The level of significanceisdenoted by * and ** for the 5% and the 10% levels, respectively.
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Table4. Testsof Granger causality: F-testsfor Italy-Spain.

Dependent variable:

Q ! Qs : Ps/ P,
L D ! L D ! L D

Belgium: E E

Q 126 329 ' 04l 251* ' 075 066

Qs 2.38%* 0.85 : 034 732xx 0.80 107

Ps/ P, 461%* 164 067 2086 069 6.18+*
Denmark: : ;

Q 150 11.95+* 064 2.00 1.91* 1.30

Qs 039 366 ' 0% 2220 1 251 136

Ps/ P, 312+ 411** ' 103 106 | 409+ 245
Japan: E E

Q 312+ 304 ' 104 210 ! 149 1.99%

Qs 2.36%* 143 3.32¢ 052 1.80 2.76%*

Ps/P, 208+ 146 ' 119 13 ' 130 503+*
The Netherlands: | :

Q 160 169 ' 056 241 1 146 140

Qs 0.48 064 ! 286+ 218 ! 082 207+

Ps/ P, 1.69 195 0.97 177 1.00 307+ *
UK: ! !

Q 129 7197 | 059 0.29 : 034 081

Qs 214 323 126 1492 037 0.36

Ps/ P, 297+ 208** ' 115 090 ! 200* 304+
USA: E E

Q 152 517** ' 086 063 ' 193 2.35%

Qs 165 134 : 0.79 6.89** 082 1.32

Ps/ P 150 100 215 357 1 062 293+

Notes: The model estimated in levels (including trend and seasonal dummies) is marked by ‘L’, and the differenced
datamodel by ‘D’. A lag length of six isused in all cases, except for Denmark (I=8, level model; =12, diff. model) and
the Netherlands (1=8, diff. model). The level of significance is denoted by * and ** for the 5% and the 10% levels,
respectively.



In generd, there are only reatively few dgnificant parameters found in the Granger causdity tests
indicating that lags of one variable Sgnificantly enter the equation of ancther variable, eg. in Table 2 for
Denmark where French wine Granger causes Itdian wine according to both versions of the modd -
and no reverse effect is present. Additiondly, the test datistics from the levd modds and the
differenced models do not seem to differ that much - in some of the Sgnificant cases the effect refersto
a vaiddle Granger causng itsdf and therefore less rdevat concerning the discusson of
interrelationships. With respect to the Granger causdity, one of the main conclusons from Tables 4, 5
and 6 seems to be that French wines (Q-) only in afew cases are influenced by Itdian or Spanish wine
or by price dfects. Itdian wines, in contragt, are in more cases influenced by the other variables
according to ether the level verson or the differenced versgon of the VAR, and findly Spain ssemsto
be the middle case. For the rdative prices, fluctuations in these variables seem in most cases to be
influenced by the trade flows (quantities) and only to a lesser degree the opposte case shows up

sgnificantly.

5. The French nuclear testingsin 1995 at the Muroroa atoll

The tests for any effects on the export of French red wine from the 1995 nuclear testings can be
directly investigated in the VAR anayss. The testing period was from September 1995 until February
1996 and hence a dummy variable for this time soan can be added as an exogenous varidble in dl the
bivariate cases from section four which involve France. The dummy varigble enters dl the equations of
the VAR as an effect dso might show up as eg. an increase for the export of Italian red wine - while
the French red wine export stagnates. Then an exclusion restriction for the nuclear dummy istested, i.e.
ahigh p-vaue for this redriction indicates that the dummy belongs in the system, and thus a hypothesis

of a (probably) negative effect from the nuclear incident cannot be excluded. Of course, aso the Sgn of
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any sgnificant dummy variable will have to be evauated with respect to an economic interpretation of
the results.

Table5. Test resultsfor the ‘nuclear dummy’: France-ltaly.

Dependent variable:

LR-test,
Qe Q Py ? 2(3)
.......... D \UcLeaR e

Belgium 0.06 -0.03 0.12 2.78 (p=0.43)
(0.07) (0.07) (0.07)

Denmark -0.32* 0.24 0.02 13.87 (p=0.00)
(0.17) (0.16) (0.16)

Japan -0.42** -0.09 -0.09 8.28 (p=0.04)
(0.19) (0.22) (0.12)

The Netherlands -0.06 047 -0.08 445 (p=0.22)
(0.12) (0.29) (0.17)

UK -012 -0.04 0.02 1.87 (p=0.60)
(0.08) (0.11) (0.08)

USA 0.20 0.23 -0.04 4.25 (p=0.24)
(0.17) (0.19) (0.14)

Note: Standard errors in parentheses and the level of significance is denoted by * and ** for the 5% and the 10%
levels, respectively, for the parameter estimates of the nuclear dummy (1995:9-1996:1).

The nuclear tests were announced well before the actua events took place, and therefore the trade
flows of French red wine in the autumn of 1995 might be influenced - dthough some lags exist between
the decison to buy French wine and the later appearance of the subsequent trade flow in the
EUROSTAT. Experimenting with lags of afew months duration in the mode did not influence much on
the conclusions obtained why the nuclear dummy was maintained smilar to the actua testing period.
Tables 5 and 6 report the results of an exclusion redriction of this dummy varigble for the French

export of red wine vis-a-vis Italy and Spain, respectively, and for the level verson of the VAR modd.
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Table 6. Test resultsfor the ‘nuclear dummy’: France-Spain.

Dependent variable:

LR-test,
Qe Qs Pse ? 2(3)
.......... D et oo

Belgium 0.08 -0.14 -017 6.40 (p=0.09)
(0.07) (0.26) (0.16)

Denmark -0.24% 0.06 005 8.16 (p=0.04)
(0.14) (0.12) (0.11)

Japan -0.17 -025 022 4,58 (p=0.21)
(0.14) (0.28) (0.16)

The Netherlands -011 0.09 0.17%* 1052 (p=0.01)
(0.09) (0.14) (0.08)

UK -0.47+* -007 -011 7.76 (p=0.05)
(0.07) (0.13) (0.08)

USA 005 0.26 0.19 5.00 (p=0.17)
(0.12) (0.13) (0.21)

Note: Standard errors in parentheses and the level of significance is denoted by * and ** for the 5% and the 10%
levels, respectively, for the parameter estimates of the nuclear dummy (1995:9-1996:1).

The dummy varigble for the nuclear testing period is expected to show up with a negetive sgn in the
French wine export - and with a pogitive sgn in the Italian and Spanish cases. The concluson istheat the
testing seems to have had a negative impact on the French wine export to Denmark, Japan and maybe
aso to the United Kingdom. The effect is most convincingly demondrated in the Danish case as the
nudear dummy is sgnificantly negative vis-a-vis both Italy and Spain, and the parameters for the latter
countries are podtive. The likelihood-ratio test rgectsin dl the before-mentioned cases a hypothesis of

removing the nudear dummy variable from the VAR system.

6. Conclusion
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The export of red wine from France, Italy and Spain to six other OECD countries have been analysed
in a VAR noddling framework. There is a consderable seasond pattern in the wine trade flow which
has to be dedt with explicitly in order not to ascertain any common seasond effects to e.g. causa links
among the wine export. The seasona effects are modelled either by including seasond dummies or
goplying suitable differencing of the data. From the VAR andysis the conclusions are that the French
red wine export hardly is related to - or Granger-caused - by the Itdian or Spanish comptitors, i.e.
country-specific factors have to be used when explaining the French wine export. For Itay, the export
is probably more sengtive to the development in French and Spanish wine export (quantities and/or
relative prices). In the case of Spain, some evidence of links to the competitorsis dso reveded. Findly,
the French wine export was negativey influenced by the 1995 nuclear testings concerning Denmark

and probably aso for Jgpan and the UK.
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