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ABSTRACT

In recent years, appropriatecreaseof productionand production for saffrorexporthas ledto seeking new export
markets in Iran. The purpose of this study is ttedrine the relationship between Safflexport and agricultural
value addedn Iran. The theoretical framework was designedeaben this assumption that the total production in
the economy is divided into two sections: producfir inside and production for export. The datareveollected
from 1990 to 2007 and were analyzed using Auto &&sjre Distributed Lag (ARDL) model. The resulthaf
analyses showed that there was significant relatigm between Saffroexport and agricultural value added.
Together the independent variables explained 91%hefvariance in the dependent variables. The rangi 9%
was due to unidentified variables. In relation twat, we can conclude that explanatory power is Highthe
equation. It showed that one percent change inr@aéixport rate lead to 35% in agricultural value addgwth.
Therefore Saffroexport is regarded as an important factor in Iraatgricultural value added.

Key Words: Saffron Export, Agricultural Value Added, non odpert, Iran.

INTRODUCTION

Develop commercial relationships and increased ggpo Iran which depends on oil reserves finitudean
unavoidable necessity. The importance of exportddagbled circumstances that the formation is higitherging
phenomenon of globalization of economy and tradevéen the countries' borders to and in the netrdu
countries will be able to hardly kept their sidetioé and developments on the sidelines watchingvtirid will be
doubled. Expected to cause Iran also has a wagdp kace with the development of world trade ancebdy for
competition and entry to international businessnecand active participation and productive with tiebal
economy. The main characteristics of this waveuidet: Increasing exports and increasing foreigestments in
these wave Developing countries were able to usecttmparative advantage of cheap labor and ratedsing
industrial exports and reduce its tariffs on th@ams. Moreover these gradually disappeared cantedated to the
repatriation of capital from high-income countrfeseign capital stock came to22 percent of GDP énealoping
countries until 1998 due to the developments wdlevied globalization of domestic, This phenomenoasw
considered. In the last three decades export hers tm@re importantly, this engine of economic gro®tuth East
Asia Plummer [1]. Exports are increasing the ecdnogrowth, through increased productivity of protion
factors. Evaluation of Nehra and Dharshwar [2] sbdwhat in 83 developing countries, export growdis ked to
increasing interest around the factors of productidmong the products exported have benefited fibmm
importance of agricultural products, for many yeifues economists are ignored diversity in agricetand its effect
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on long-term growth rate, but the rapid growth gfieultural products could increase the long-ruovgh rate[3].
Saffron's herbal of race gladiola that great vdlaeause have Color, aroma and special propertiesacer and
anti- tumor or, in the pharmaceutical industry [8hgffronthe world's largest manufacturers are countries, Ira

Greece, Morocco, Kashmir, Spain and Italy but gqgutation and quality Iranian saffrbelongs as the source and
origin of the [5].

Production of saffron in Iran, has advantages iidlg require less water, possible utilization foto57 years in a
row and turn the product of long-term survival, yeéimnsport and no need for heavy machinery forcatiure,
create productive employment, considerable exchaaged increased food consumption, industrial
pharmaceutical. It has been caused to acreagenantlich increasing production. Production of saffio Iran is
product intended for export and it is export oréiain as continuous ascending because in Iranosaffroduction
and export have had increasing from 173 and 82ntd®99 to 235 and 201 ton in 2005 and in thisquethe share
of export in domestic product has reached from 4¥ 8b.5 percent.

and

Table 1.The share of saffron export in agricultural exportand non oil export

. The share of saffron export in agricultural The share of saffron export in non oil - Percent change -
Period In agricultural In non oil
export export
export export
1989-1993 0.4 0.3 - -
199:-199¢ 14 0.€ 23€ 12C
2000-2004 2.6 1 89 50

Source: the Islamic Republic of Iran Customs Adstiation and Iran's Foreign Trade Statistics Yearko
(Different years)

Table 2.Production and cultivation progress and countries lsare of Saffron (Ton- Hectare)

Country 2001—200_2 _ 2003—200{1 _ 2004—2005_; 2005—2_006_
Product| Cultivation| Product Cultivation Product ation | Product| Cultivation|
Iran 185 51500 220 56500 230 57416 220 5741p
Greece 7 1750 3 750 3 800 4 900
3 2500 1 800 1 800 1 800
3 100( 2 65( 2 95C 3 95C
1 500 - - - - - -
1 125 1 125 1 120 0.5 50
4 4000 3 3000 3 3000 2 2000
204 61375 230 61825 240 62716 229|5 61316

Source: AzizMaryam (2004) Novin saffron site and exports ofdgand services office

Tables 1, 2 shows position of Iran and the mainnt@es for saffron global production during 2001 2006.
Production rate and Global cultivation of saffrcavh increased from 204 ton and 61.4 thousand leeirte2001-
2002 respectively to 230 ton and 61.8 thousandahedh 2003-2004 and same trend has been continu2@D4-
2005 year but in 2005-2006 year, it has decreasddva During study, Production rate and cultivatiof Iran’s
saffron has increased from 185 ton and 51.5 thaliectare in 2001-2002 year to 220 ton and 56.5sted
hectare in 2003-2004 year and same trend has lbe¢imwed in 2004-2005 year but in 2005-2006 yerydpction
rate has decreased to 220 ton and cultivation lbashbeen changed. More important point is that whkathe
cultivation level achieved production of saffronf?the other hand, what is the function of the yndduction in
manufacturer countries? According to a study cdraiet in Morocco, The average performance variéwéen 2 to
2.5 Kilograms. In ltaly, the average performance haen between 10 to 16 Kilograms per hectarepainSit is
between 6 to 29 Kilograms per hectare, in Gredcis, between 4 to 7 Kilograms per hectare and halnit is
between 2 to 7 Kilograms per hectare. In additinrGreece it is expected to achieve in first ye&ildgrams per
hectare, in second year 10 Kilograms per hectarthiid and fourth year 15 Kilograms per hectard fifth and
sixth year 10 Kilograms per hectare. However im Jigerformance per unit area is lower than thefgega Saffron
is made in Asia, Europe and North Africa. In Asias produced in Iran, India, China and recentfglfanistan and
in Europe, it is produced in Spain and Greece arddrth Africa, it is produced in Morocco. Duringig survey,
Iran has had much of global saffron production e cultivation continuously. Iran’s share of giblsaffron
production rate and cultivation has increased fain69 and 83.91 percent in 2001-2002 to 95.65 4m@Pd9percent
in 2003-2004 and this trend has been continuechguvio recent Crop years. Therefore during thiseyriran has
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had much of saffron global production as dominant ind it has had high comparative advantage éadyotion of
saffron. After Iran, Greece has had saffron glgraduction only 3.43 percent in 2001-2002 and Gekeshare of
saffron global production is decreasing.

The present research explores from macro perspeativalternative way in which the saffrerport growth in
agricultural sector could be explored employing diseries data. Following Feder [6], the total puabidun is
comprises two sectors; one producing for an exparket and the other producing for the domesticketafFor that
purpose, we use the bounds testing (or ARDL) amprdéa co-integration proposed by Pesaran et altdTgst the
saffron export growth using data over the period 1961-2007. TheDARpproach to co-integration has some
econometric advantages which are outlined brieflythe following section. Finally, we apply it takinas a
benchmark Feder [6] study in order to sort out Whethe results reported there reflect a spuriausetation or a
genuine relationship between saffrenport and gross domestic product and the variables irstagure This
contributes to a new methodology in the agricultvedue added literature. Next section starts wligtussing the
model and the methodology. Then in next Secti@ndescribe the empirical results of unit rootgethe F test,
ARDL co-integration analysis, Diagnostic and st@pilests and Dynamic forecasts for dependent kriand next
Sectionsummarizes the results and conclusions.

MATERIALS AND METHODS

Model: Generally, two approaches to model the instabilfpecially, exports instability) are consideredrst
approach is to model it as an index. Mir-Shojd@sapproach is an example of this approach for Oinganization
of the Petroleum Exporting Countries (OPEC) memb8exond approach is to model the instability \Heidn a
production function. In this sense, Feder's [8Hitianal approach has been the base for many studhehis
approach, he works on the relationship betweenrexmd economic growth. Few studies usually tteedegulate
Feder's model and adjust it with their own findingkere, in our study we use the second approacthased on
Feder's approach we follow the endogenous growgbrthand consider human capital in agriculturaksetthe
number of employed workforce with a university desgr and we will survey the effects of oil exports o
agricultural value added. Feder divides the totatlpction in economy in two parts: production fonekestic market
and production for exports. Moreover the producttbnon-export sector depends on export capaaity to

Y=X+N, X=G (K, L, My) , N=F (Ky, Ly, My, X) 1)

Wherely andL, are workforce employed in the relevant section lipdndK, are Capital reserves in the relevant

section. If will be applied first and second ordkerivative, in this case based on the Pareto optimandition
following equality is established in terms of pretlvity divided by inputd andK:

GK/FK=GL/FL )

Considering the saving resulting from the highaati export production we can assume the followingction than
the above:

GK/FK=GL/FL=1+d d>0 3)
By employing Bruno [9statistical state solution assumption, Feder [6§ s#ge marginal sector products of labor

equals to the average labor product for the econasng whole. Then one would arrive at the fairlgwamtional
growth equation by substitud¢ = P(Q/L) anddK =1:

d_Q:a|_+,8d—L+9dﬂ+Ad—x

4
Q Q L Q Q )

The logarithm equation corresponding to Eq. (4) larehkdown of the factors agricultural sector gives

LA =a, +a,LIS, + a,LHS +a,LXQ +a,LXS + DU, +e )
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Where: LA, is Logarithm of agricultural value added in 199hstant prices based on million dollatg|S), is
Logarithm of investment in saffron export in 199 hstant prices based on million dollat$HS) is Logarithm of
human capital in saffron export based on thousém#snumber of employed workforce with a universiggree),
L(XO), is Logarithm of oil export in 1997 constant pridesed on million dollars andXS) is Logarithm of saffron
exports in 1997 constant prices based on milliolado Our empirical analysis in next Section issdxh on
estimating directly long-run and short-run variaots£qg. (5). All the data in this study are obtalrfeom Central
Bank of Iran(2004Y, thelslamic Republic of Iran Customs Administratiand Iran's foreign trade statistics during
the period 1961-2007.

Methodology: The ARDL co integration approach: Recently, an ejimgr body of work led by Pesaran and shin
[10], Pesaran and Pesaran [11] and Pesaran & Akg introduced an alternative co integratiommtégue known as
the Autoregressive Distributed Lag or ARDL bounstidt is argued that ARDL has a number of advaedaayer
conventional Johansen co integration techniquestdio with, the ARDL is a more statistically sifjcéint approach
for determining co integrating relationship in shhedmples, while the Johansen co-integration tephes still
require large data samples for the purposes oflithaliA further advantage of the ARDL is that whibher co
integration techniques require all of the regresdorbe integrated of the same order, the ARDL lmarapplied
whether the regressors are 1(1) and 1(0), i.e. lndrethe results are all unit root or all stationaryindeed, even if
mixed results are obtained. This means that it ds/dhe pre-testing problems associated with standar
integration, which requires that variables areaalyeclassified 1(1) or 1(0). In this research hayfirst applied the
perron (1988) innovational and additive outlier ralsd it was observed that in the presence of anetstal break,
we could not reject the null hypothesis of a uaiitrin all cases, but by considering two structralaks we found
the reverse as the majority of variables underdtigation became stationary. According to PesarahResaran
[11], the ARDL procedure is represented by theofelhg equation:

(U(L,P)yt :Zﬁi(L’qi)Xit+dNt+ut (6)

Where:

(LP)=1-gL-gL*-.g,L°
B (L,q;) =1_,Bi1|-_ﬁiz|—2 = .= By LY i=12..k (7)

Where, ydenotes the dependent variablg,iXthe | dependent variables, L is a lag operamar w is the S*1 vector
representing the deterministic variables employadluding intercept terms, dummy variables, timentts and
other exogenous variables. The optimum lag lengtlydnerally determined by minimizing either the ikka
information Criterion (AIC) or the Schwarz Bayesi@riteria (SBC). Using the ARDL specific model, tloag run

coefficients and their asymptotic standard erroesthen obtained. The long run elasticity can therestimated as

follows:
[}

o o
5 — IBi0+IBil+"'+Iqu
o O 0

1-g-¢,—...— @,
The long run cointegrating vector is given by:

Oi = 12...,k @8)

0 0 0 0
Y, = 80— 01X, — 02X, —...— Ok X, = &, Ot=12..,n 9
In this equation, the constant term is equal to:

0

O
Go = 0 580 0 20)

1-¢-¢,-..- 9,
We can now rearrange in term of the lagged levetsfast differences of iy Xqq, Xor, ... , % and w to obtain the

short term dynamics of the ARDL as follows:

! National Accounts of Iram 1997 constant prices
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0 k
Ay, = -@Q, p)EC  + Z BioDXy, + AW,

i=1

p-1 . K G N
_z¢ yt—j_ZZIGij DX - U, @
= =1 j=1

And finally, one can define the error correctiommen the following manner:

kK D

ECt =Y~ Z o Xi¢ _l//wt a2)
i=1

In equation (12)¢", d"andﬁij* are the short run dynamic coefficients and,P) denote the speed of adjustment.

ARDL forecasting models:We use the basic framework of Stock and WatsorLB]2p generate a large number of
individual ARDL model forecasts of the agricultural value adldgowth and TFPG, where each ARDL model
includes one of N potential predictors. Defité,=Y Y1, where Y is the log-level of the agricultural value added
growth or TFPG in a particular Iran state at timka taddition, define:

1 h
yth+h = 72Ayt+j (13)
h j=1

h
So that Y, is the (approximate) growth rate of the agricultwralue added and TFPG from time t to t Ch,

where h is the forecast horizon. Let Henote one of the N potential predictors of statell agricultural value
added growth and TFPG growth (i=1,2,...,N). Each ARD&del takes the form:

P

q-1
Yon @+ BAY,  + D Y%, +EL, @4
j=0 j=0

h . Lo h .
Where,€ (., is an error term. We construct recursive simulatedof-sample forecasts foy ;,, at time t for

o h o h
a given predictor x (denoted by yi,Hh‘t ) using Eqg. (14). More specifically,yi’t,rh‘t is computed by
plugging Ay (j=0,1,...,g-1) and ¥ (j=0,1,...,¢-1) into Eq. (14), with the parameters set equathiir OLS

h
estimates based on data available from the stanec§ample through period t, add; , |, set equal to its expected

value of zero. The lag lengths in Eq. (14) aredebtusing the SIC, data through period t, a mimnhag length of
zero for g and one for g(to ensure that;xappears in Eqg. (14), and a maximum lag length of for g and g.

Dividing the total sample into in-sample and outsaimple portions of size R and P, respectively,use this
procedure to generate a series of P-(h-1) recusimellated out-of-sample forecasts for the ARDL wilothat

- T-h
includesX; , ({y ih’H hlt }t: . ) . Note that the lag lengths gnd g are selected anew when forming each out-of-

sample forecast, so that the lag lengths for th®IARorecasting model are allowed to vary througheti In our
applications in next Section below, we consider30potential predictors for growth rate of the agltural value
added and TFPG. We will thus have 30-37 seriessiép-ahead individual ARDL model forecasts of gitovate

of the agricultural value added and TEP®/e also compute recursive simulated out-of sarfgrecasts for an AR
model, which is given by Eq. (14yith the restriction};=0 (0,1,...,g-1) imposed. The series of out-of-sample
forecasts are generated using a procedure analogdhat for the ARDL forecasting model describ&a’. The
AR model is a popular benchmark model in much eftiine series forecasting literature.

RESULTS AND DISCUSSION

2 Apart from data revisions, the recursive forecagprocedure mimics the situation of a forecastaeal time. Because some of the potential
predictors we consider are subject to revisionareecomputing “simulated” recursive out-of-sammleetasts.
3 We select the lag lengthyJdor the AR model using the SIC and a minimum {mam) value of zero (four) forq
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Unit Root Test: For a number of variables included in the studyiarpexpectations might be of stationary. Prior to
the testing of co-integration, we conclude a téstrder of integration for each variable using Aweited Dickey
Fuller (ADF) and Phillips Perron (P-P). Even though ARDL framework does not require pre-testingataes to
be done, the unit root test could convince us wdretin not the ARDL model should be used. Since Y1, the
importance of trends in statistical data has besognized although the early work remained at bestfatistical
curiosity. Recent interested was intensified byowations from Fuller [15], Dickey and Fuller [16hé Said and
Dickey [17] who developed tests to identify partésuforms of non-stationary. The emphasis lay oonemic
interpretations of relationships between data thatained unit roots and also the importance of stationary data
when attempting to avoid the problem of a spuri@ggsession in estimation. The main thrust of therditure on unit
roots concentrates on whether time series aretaffday transitory or permanent shocks. This catebid by the
so-calledAugmented Dickey Full§ADF) model which is set out as follows:

p-1
DY, = pYa+ ) Wey M+, (5)
=1

Where yis a time series of T observations ané 1, + py; are deterministic terms (if0 # O there is a constant, and
deterministic trend when; # 0). The ADF test statistic has a null hypothedis anit root process (i.e2 = 0)
against the alternative of a stationasy<(0 andy; = 0) or trend stationary (< 0 andy,; # 0) process. An issue often
raised in the time series literature is the diffiguof differentiating between trend stationary adiference
stationary processes. Deterministic trends do ways appear to be linear and shocks sometimes ereanent
effects. Another major concern has been the lowgrat ADF tests and the inability to reject a faisél of unit
root, see for example De Jorg al. [18]. The ADF-GLS test of Elliott, Rothenborg a&iock [19] achieves
improvements in power by estimating the deterministgressors before estimating the autoregregsvameter.
Noting that increasing the number of determinisimponents (from no constant, to constant, to teerdiconstant)
reduces the critical values and hence the abditgject the null of unit root (or the power of AD#sts) Elliottet al.
[19] have developed tests based on GLS detrudihgsé tests are found to have both improved powersae
properties compared to the conventional OLS-bade# fests; see Elliogt al.[19]. Therefore we use (ADF) and
Philips — Perron tests and choose the length afaptag based on SchwaBayesian (SBC) in the following table:

Table 3: Result of unit root tests by ADF and Philps — Perron

variables (ADF) test Philips — Perron test result
LA ADF(1) = -1.38 1.75 Non stationary
5% Critical Valu¢ -2.94 -2.94
DLA ADF(0) =-3.79 -4.04 Stationary
5% Critical Value -2.94 -2.94
LIS ADF(1) =-1.21 -1.54 Non stationary
5% Critical Value -2.94 -2.94
DLIS ADF(0) = -4.09 -3.98 Stationary
5% Critical Value -2.94 -2.94
LHS ADF(0) =-3.13 -3.21 Stationary
5% Critical Value -2.94 -2.94
LXO ADF(1) =-2.01 -2.31 Non stationary
5% Critical Value -2.94 -2.94
DLXO ADF(0) = -4.02 -3.64 Stationary
5% Critical Vaue -2.94 -2.94
LXS -1.69 -1.97 Non stationary
5% Critical Value -2.94 -2.94
DLXS -3.16 -3.56 Stationary
5% Critical Value -2.94 -2.94

Note: The optimal lag length (k) is determined ty $chwarz Information Criterion (SBC).
Table 3 shows that all variables are non statiof@xgept LHS) and will be stationary with once nmakdifference.
Therefore LHS variable is accumulation of degrem 4¢& (0)) and other variables are one accumulategree (|

1)

ARDL co-integration: The estimation results for the long-run relatiopstetween Saffron Exports and agricultural
value added are displayed in Tables 4. The valnebrackets represent the standard errors of thenpser
estimates. Later on, the associated estimated eoroection regressions are obtained. One of theerimoportant
issues in applying ARDL is choosing the order & thistributed lag function. Pesaran and Smith EQpe that the
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SBC should be used in preference to order moddlifsgaion criteria because it often has more pagsiious
specifications: the small data sample in the ctrséundy further reinforces this point. The optimalmber of lags
for each of the variables is shown as ARDL (1,0(),0Table 4 shows the long-run coefficients of tagiables
under investigation.

Table 4. Long run coefficients using the ARDL (1,®,0,0) model Dependent Variable: LA)

Regressor| Coefficient | t-Ratio(prob)
LIS 0.45 5. 619[003]
LHS 0.22 1.121[024]
LXO -0.14 -6.562[001]
LXS 0.35 7.215[000]
C 3.45 6.321[001]
DU1999 0.19 5.984[002]

Table 5. Error Correction Model (ECM) coefficients using the ARDL (1,0,0,0,0) model

Regressor| Coefficient | t-Ratio(prob)
DLIS 0.41 6.211[002]
DLHS 0.19 3.178 [005]
DLXO -0.12 -7.248 [000]
DLXS 032 8.632[00(]
DC 2.01 7.454[000
DDU1999 0.17 6.124[001]
ECM(-1) -0.35 -7.012[000]

The empirical results reveal that in the long-remen a one percent increase in physical capit8hifron leads to a
0.45 percent increase in agricultural value adéléiile, a one percent increase in human capitakiffr@ leads to

a 0.22 percent rise in agricultural value addenhil8rly, a one percent increase in oil exports ¢etida 0.14 percent
decrease agricultural value added. Moreover, eogbiresults in Table 4 show that a one perceneas® in Saffron

exports leads to 0.35 percent increase in agri@llt@lue added. It is obvious that Saffron expbese an effect on
the Iranian economy which, though statisticallyngigant, is more so than expected.

Figures 1. Plots of the actual and forecasted valador the level of LA and change in LA

Dynamic forecasts for the level of Dynamic forecasts for the change in
LA LA
11.5 015
11.0 - 7 Lva 010 f /\ ) 7 Lva
105 ff—“'f_f 0.05 { \j\f\ "A ‘Jj \(
10.0 - IV} Y SRR SRR Wl N Y RS S
95 ‘/j( -0.05 k
il Forecast 010 i Farecast
1861 1966 1971 1976 1981 1986 1991 1996 2001 20082007 1961 1966 1971 1976 1981 10686 1991 1996 2001 20062007
Years Years

After estimating the long-term coefficients, we aihtthe error correction representation of the ARDadel. Table

5 reports also the short-run coefficient estimatesined from the ECM version of the ARDL modé&he error
correction term indicates the speed of the equilibrrestoring adjustment in the dynamic model. HB@M
coefficient shows how quickly/slowly variables netuo equilibrium and it should have a statistigalgnificant
coefficient with a negative sign. Bannerjee ef2l] holds that a highly significant error corrextiterm is further
proof of the existence of a stable long-term refl&hip. Table 5 shows that the expected negatgrecfithe ECM
is highly significant The estimated coefficienttbE ECM (-1) is equal to -0.35, suggesting thatiateon from the
long-term Saffron value added path is correctedOI85 percent over the following year. This mearst tihe
adjustment takes place relatively quickly. Figureefiresents the forecasting errors and the ploteeofictual and
forecast values. The graphical evidence present&thure 1 indicates the estimated model track$isterical data
very well.
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Diagnostic tests for serial correlation, functiofiam, normality, hetroscedasticity, and structwstbility of the
model show that there is no evidence of autocdioglaand that the model passes the test for notynali

CONCLUSION

Saffron export is an important driver of agricultural valadded at the macroeconomic level. There is strong
empirical evidence of a positive relationship betweSaffron export and agricultural value added at the
microeconomic level. The methods used and the teeguksented in this paper provide insights in® ¢ffects
Saffronexport on agricultural value added. This evidengepsrts the results of other authors for differeaties
and periods, which allows us to use it as a gosttument of analysis and forecasting of the econaygle; allows
us to estimate the long run agricultural value ad@d®ad moreover, shows that price policies haveasitive effect
on incomes resulted of non oil exports therefore, must be perform policies that lead to encourageraad
increase of Saffroproduction, because this way it will stimulate Saffexport in the long run. Results of this study
represent very significant effect of oil incomesdaheir roles in changing agricultural value addedran (as oil
exporting country). Therefore, change in sharegoicaltural value added depends on absorption vafukis sector
by incomes resulted oil shocks. It means thatéfail incomes attracted can be spend to fundaméentestments
and essential solution of problems in agricultgesdtor, it leads to value added growth in the afieshock years. If
not, after sectional increase, we will withess dase share of Saffroexport in agricultural sector. Of
measurements which should be performed to coragahst negative effects of increase oil incomesgiricultural
sector including to make appropriate policies tmoge the dependency of agricultural sector onraibmes, to
save the overload of oil export incomes, usingibincomes for investment and addressing infrastmecaffairs in
agricultural sector.
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