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SPATIAL PRICE INTEGR ATION FOR PISTACHIO IN IRAN" STROPICS
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Abstract

Pistachio is the most important agricultural crop cultivated exengvely in Iraris tropics/sentropics. The country earns
sizable incomefrom Pistacho export to mary courtries. This paper aimsto study the spatial price integration of Iranis
pistachio prices with USApricesasa major rival country of Iran in world market. Time series data on domestic and expott
prices collected for the time periods 1982-2003and 1991-2004respectively. Co-integration analysisand Dickey-Fuller test
were enployed for the aim of currert study. The price selies used for comparison were Irans producer and expot prices,
Iran and USAexpot pricesand Iran and USAproducer prices.Results reveal that none of the price series are co-integrated.
This showsthat the LOP can not be hold, and sothe prices are not moving together in long run.
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INTRODUCTION

Iran is the world's largest producer and exporter in
pistachio industry accaunted for 52.89, 58.00, 64.79,
and 65.84percert of world production, cultivation area,
export quantity and export value, respedively (FAO,
2003).Qirrently Pistachio export earnings stand next
to petroleum. Araind 10 percert of non-petroleum
export valueis realizedfrom pistachio. USAis themgor
rival country competirg with Iran in bath production
and export of Pistachio. Summing together, around 75
percert of world export is from Iran and USA.
Pistachio is cultivated in Iranian dry regions with low
rainfall of nearly 100 mm /year with also exteme
geogragohical climate and temperaures. High salinity
level of agiicultural water and inadeaate irrigation are
the mainrestiictions that farmers are facing (Sedadna,
2006).Recetly the productivity of Pistachio orchards
has dedined and also the shae of Iran in Global
Market has deessed significantly (Sedada, 2002
and Sedaghat 2006).As such areas are not suitable to
produce other crops ecanomically; hence Btacdio
plantation remairs the only opportunity of farmers.
Pistachio is one of the mgor exported produce of the
country with a crucial role in providing livelihood and
enploymert for many people, so the study of market
integration and price behavior is one of the mgor areas
of research to know whether the domesticand world
market prices are moving together in long run, if so
the inland pricing sygemis doing efficiertly and Vice-
\ersa. Moreover, the world market information can be
usedto decideabout the pricesin domesticmarket if
the price seriesare co-integrated

The main oljective of this pgoer is to sudy the spaial
price integraion and price behavior of Pistachio. The
review of literaure shaws that co-integraion analysis
is widely usedfor the am of studying spaial price
integration. Engle and Granger (1987) applied seven
statisticstestto find the co-integration of someseries of
variables, Mamatha (1995) studied market integration
for selected sjxes in India, Behura and Pradhan
(1998)attempted to find the co-integration and market

integraion in Marine fish marlket in Orissa, Ghosh
(2000) studied bdh inter-state and intra-stte spdial
integration of Rice marketin India, Niemi (2003)used
Co integraion and error corredion modeling to study
the agticultural commodty tradebetweenASEAN and
European Union, Shafi (2005) conducted a study on
tradeand ervironmert interface in Indian tea sedor-
macrolevel changesand microlevel impads.

MATERIAL AND METH ODS

Data sources

Time series daa on domestic prices collected from
Rafsanjan PFistachio cooperdive (2004) and USDA
(2004)for the time period 1982-2003 Also time series
data on export prices calected from FAO (2003) and
Governmert of Iran (2004)for the time period 1991-
2004.

Analytical tools

Co- integ ation Analysis

Markets,which are spdially price efficiert rules out the
posshility of profits through arbitrage, as the profits
gradually, get competed away. International trade
litergure postulatesthe exisienceof the represernative
price, i.e., aprice which prevails at all markets,which is
known asthe low of one price (LOP).

Intwo regions engagel in tradeof onecommodty , the
law of one price statesthat the price of the commodty
should I# the same after necesary adustmen are
madefor transfer cods and if necesary exchange rate.

The analysisis basd on the concep of co-integretion.
Tradiionally, tests of LOP applied the procedure in
which onepriceis regres®d on the otherprice, and then
the slope coefficiert is restrictedto be equal to unity. If
this restriction is valid, the condusion is that the LOP
holds. However, this procedure seens to have been
faulted (Richardson, 1978). Ardeni (1989) tested LOP
using co integration analysis. The technique suggeged
by himis also usedn the presert study.

In an ideal international Rstachio market the price

movemerts should b syncronizedwith each cther
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and behave as one market sysem. The price in one
market should b deemmined by makirg use o the
information from cther markets. Hence the concep
of one price is usedto sudy price behavior, the study
exanine whether the low of one price existsin respec
of Iran and USA Prices.

The strting point of testing the low of one price is
the deemination of the order of integraion of the
price series. If the seriesis sttionary, this means that
the series hasa mean which dos not change over the
period

P =P+e,

Where, P, is the observed value of the series at timet,
P is the mean value of the series and et a random
disturbance term. The series P is said to be stationary
asexpresedasl (0).

But often the series tend to dispay an increase or
decease, which violates the above condition. In sut
case successie differencig reduced the series to
stationary, thus,

Pt_Pt-1:et or Pl:Pt-1+et

A serieswhichbecomes sdtionary afterfirst differencirg
is said to be integrated d orderl and it is expressedas
I (1). In general a series which must be differenced
timesto become s#tionary is expesedas! ( d). A
mgor differencebetweenl(0) andl (d) , d>0 seaiesis
that the | ( 0) series hasa finite mean and variance,
while in | (d) seriesthis magntudesdo not exist.
Consider the price of Fstadhio in two countries or
marlets at timet' expresed as P, andP,, then, three
situation can be idertifi ed,

a)P, 1 (0)andP, | (0). Since bah price seriesarel (0),
their means and variances exist. This in turn implies
that the LOP haolds on along run reldionship asbath
the pricesfluctuate around their mean. Diff erencesin
thesemeans are possilde; this refleds the fix componert
sudt asmiddlemars profit, et. In such a situation it is
valid to regress P, andP,, and test the restriction that
the slop coefficiert equalsone and the intercep term
equalto zero.

b) P, 1 (d) and P, | (b), d#b. in this case priceshave
differert orders of integration and the LOP do® not
hold becaise at least ane of either P, or P, will exhilt
exposiveness.This can be undestod if P is| (0). P,
contains an exposive componert which can not be
expained ty P, alone.

c)P,1(d) and P, I (d), d>0. Here bath price series
have the ssme ader o integration which is greater
than zemw. Hence additinal information is neededo
exanine the validity of the LOP. Such information is
obtainedfrom the theary of co-integraion (Engle and
Granger, 1987). In other words co-integraion setes
that even though same exgosive patem charaderizes
bath prices,there must exista parameer which brings

them together in the long run, so that their linear
combination is o a lower order of integraion than
the original series. In such a caseP,, andP,, are co-
integraedand the following regressim is formed:

Plt=a+bP2t+et

Where @ and ‘b’ ae the paametrs to

be estimaed. f e  is integraed ¢ aoder b

(b<d), P, andP, are sad to be co integrated When

b=0, the LOP hadds sincebath pricesmove togetherin

the long run. In paticular, the LOP postulde that the
co-integraion paameers b=1. Thus, co integration
test is transformedinto a sttionary test d difference
betweenthe two prices.This has leenproved by Baffes

(1991)asfollows:

Let P, and P, dende (non sttionary prices) of

Pistachio in market 1 and 2, let P, be price in market

2 expresed in market 1. Becaise of LOP P, andP,,

form acointegration system.

LetP =bP, +e bethecointegraionregressionwhere

‘b’ represertsthe cointegration paametr, bis unity or

the long run counter pat of the as®ciation between
thetwo prices.Expressimg P, in terms of market 1 price

as

P2t*=bP2t
And substiuting in the co integraion regressia,
yields

Pll = P2t + el

This hasthe co integration paameér of one. Thus a
stationaly test d e, is a sufficiert test d co integration

which can be expresedas
Plt_b P2t= €,
Thisis the sufficiert condition for cointegration.

Dickey —Fuller Test:

To detemine the order of integration the following
procedure referred to as the Dickey — Fuller method
wasenployedwhich is basged on the relaion

AP=a+bP_+e,

Where, P, dendes the variable beirg tested and A
dendesthe differenceoperéor i.e., P —P, _ ,‘a and ‘b’
are paameersto be estimaed .

The hypothesistestedis

HO =P, isnot 1(0), against
H1=P,isl(0)

HO is rejected if the estimaée of b is negdive and
significantly differert from zerm
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RESULTSAND DISCUS3ON

Theresults d Dickey-Fuller testfor Stationarity of price
series of Pistachio in differert marketsare presred in
Table 1. The order of integreation was 1,2,0and 1 for
Iranisproducerprices,lran export prices,USA producer
pricesand USA export price seriesrespedively. Ascould
be seen,the ADF valuesaccairted were more than the
critical value (10%). The results d Dickey-Fuller test
for co-integraion of price series shownin Table 2.The
price series usedfor comparison were Irans producer
and export pricesIran and USA export pricesand Iran
and USA producerprices.None of the price serieswere
co-integraed since the ADF values calaulated were
lessthan the critical values. This shavs that the LOP
can not be hold in thesemarkets. Moreover the prices
of Ristachio in the two mertionedmarketswill not be
moving together. To facilitate the comparison, the price
seriesare plotted in Figures1, 2 and 3.

The export price series for Iran and USA (Figure 1)
show that Irans export prices hadfollowed a constant
trend in contrastwith the USA export prices which
fluctuated favorably during the period 1991-2004.The
USA export pricesthosewere nearly equalto Iranexport
pricesin thefirst two years, dedinedto alowerlevel in

the nextcouple of years and agan started increasing to

a higherlevel for the following 7 years. In the lasttwo

years of the period, they agan canedown and reathed

alower level. The mgor reasns for the fluctuation in

the USA export pricesagainst a constant trendof Irans
export pricesare:

a) Damping in the market ky USA in some years to
capture the mainmarkets of Irans Pistachio egecially
in new growing markets.

b) PditicalpressuefromUSAresultedin strict standards
and banning of Iran's Pistachio by the European Union,
which hasa close political relaionship with USA. In
the sense, the highestUSA export pricein the year 1997
wasmanly asa readion of market to the banning of

Iranian Pistachio by the European nations.

Looking at the exports and producers price series of

Iran (Figure 2), we can condude that even though
the export prices followed a fixed trend the nominal
producer prices had experiencedan increasing trend
during the period 1991-2004.Theexport prices are
normally deeminedin globalmarket but the producer
price is deemined by local authorities, with some
level of consideration to production cogs, viability of

production and sipply-demand balance in domestic
marlet.

Looking at the producerprice seriesfor Iran and USA

(Figure 3) shaws that, eventhough the USA producer
pricesfollowed a constant trendover the period 1982-

2003, Iran producer prices experiencedan increasing

trendduring the same period. Theincreasing producer
pricesin Iran against aconstant trendfor USA doesnot

indicate a better situation in favor of producessin Iran,

asthe ecanomy experienced higherinfl ation rate than

USA during the same period.

CONCLUSION AND POLICY IMPLIC ATION

The co-irtegraion analysis shaved that none o the
price series; Iraris producerand export prices, Iran and
USA export prices,Iran and USA producerpriceswere
co-integraed indicating that the cited price serieswere
not moving togetherin long run .Moreoverit shavs an
inefficiert pricing system in the country.

Iransexport priceswere lowerthan USA pricesin many
years. Desgte an increasing trend producer prices
have experiencedtremendousfluctuations in many
years. Also the priceswere naot sufficiert to promote the
profitability of Orchardsin the lastdecadeAs there is
no much scope to increase the producer prices which
aremainly affeded by world market prices which are
following a constant trend the focus may be givento
increase yieldsand to reduceproduction coststhrough
a better managemert systen of Orchards. The country
may try to achieve more value addedrom Pistachio by
investing more on processiry industries and benefting
from amore effedive advertisemert in global market.
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Priceseaies Order of integation ADF value '?/:fz'ec(rllg;gl
Irans producerprice 1 -2.80 -2.57
Iranis export price 2 -2.74 -2.57
USA producerprice 0 -3.24 -2.57
USA export price 1 -3.40 -2.57

Note: ADF value— Asymmetic Dickey Fuller value

Tab. 2.. Co-integration of pistacio price series: Reallts d Dickey-Fuller test

Priceseaies ADF value Assy criti cal value (10%)
Irans producerand export prices -0.77 -3.04
Iran and USA export prices -2.13 -3.04
Iran and USA producerprices -0.46 -3.04
Note: ADF value— Asymmetic Dickey Fuller value
Fig. 1.: Pistachio export price Fluctuation of Iran and USA during 1991-2004
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Fig. 2.: Pistachio export and producerprice fluctuation in Iran during 1991-2004
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Fig. 3.: Pistachio producerprice fluctuation in Iran and USA during 1982-2003
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