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ABSTRACT

Walnut (Juglans regia L.) is one of the importantianultipurpose trees in horticulture and commedrdiged fruits
in Iran. In this study, effective factors on proohgcwalnut and the investigation of walnut markgtissues have
been studied using functional analysis and marketirargin model estimation methods. The data reduioe the
present study has been collected through fillingy@éstionnaires by walnut growers and also 30 dqoestires by
walnut retailers and 20 questionnaires by its wkalers in Kohgiluyeh-va-Boyerahmad Province, in 20dsing
transcendental production function estimation, tkesults revealed that the explanatory variablesluding the
number of fruitful walnut tree and labor have sttitially been significant and have a positive nelaship with
walnut production. The elasticity of inputs' protlan of the number of fertile walnut tree and lalzoe 1.782 and
0.282, respectively indicating that these inputseha significant effect on walnut production. Alsioe rate to
return is equal to 2.064 which show that with iragimg production factors, the rate of productionllviie
increasing. Using the mark-up model, the marketimgrgin calculation indicated that marketing mardias a
direct and significant relationship with retaileripe in the way that a unit increasing in the rétprice causes
0.97% unit increasing in marketing margin. Wholessland retailers margin are 18 and 20.3 thousaralsR
respectively that indicates the existence of totatketing margin in the rate of 38.3 thousand Rdilse share of
producers, wholesalers and retailers from the fio@hsumer price is about 62, 20.1 and 17.9 peraespectively.
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INTRODUCTION

Due to their important role in human nutrition, edtifruit products such as walnuts, almonds, pistactihazelnuts
have been considered by many experts in Nutritioirer@e. Therefore, the cultivation and productidnsoch
products have been considered by agricultural polakers in various countries. Walnduglans regial..) is one
of the important dried fruits in the world whicls iarea under cultivation and production is increggvery year in
the way that the rate of its export was about Dillfon dollars in 2008 based on the statisticsFafod and
Agriculture Organization (FAO) [1]. Iran has beemokvn as a walnut origin among the main countrieglpcing
dried fruits and is the fourth producer countrytie world. Although, Iranian share is just 0.153%the global
production market of walnut, over 8% of the worlecta under fruitful walnut cultivation and 6% of tkerld
walnut production rate are allocated to Iran. 10&0only 0.137% of the export value of walnut kérked 0.029%
of the exportation value of walnut with hard barkswallocated to Iran [1]. While the price of Iramiaxport
shipments is also lower than its world's averageepiSuch conditions are certainly not approprfatethe fourth
world walnut producer. The most important barriergxport Iranian walnut shipments are the lackmformity in
the size and quality of walnut kernel and its otherphological characters that is due to plantiegg by seed
origin. Most importer countries like nuts with umiim and bright kernels and it is clear that big anwhll or colorful
commercial shipments will be unable to compete \pithducts of competitive countries where their siepts are
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offered under titles and specific standards. Tapce products with high quality and uniformity aasido increase
the production rate, reforming old orchards, creptiew orchards with superior varieties, using modgrdening
methods and developing systems of post-harvestataut process should be considered. To do thigcanrate
and codified schedule in which all aspects of walptoduction be studied and measured is necessathad
increasing the competitive power of walnuts produitethe country can find an appropriate and siétabatus in
the global markets in near future. Northern regiohKohgiluyeh-va-Boyerahmad (KB) Province locatadanges
of the Zagros Mountain have provided a good clintatedition to cultivate and develop walnuts thasdzhon the
existing official statistics and the progress of/@lepment plan in the province orchards in recesdry, most
orchard area of this province is dedicated to waiiing walnuts [2].

Many studies have been conducted in the field oflpction and marketing dried products in Iran athdwer the
world that we briefly mention a few cases. Hassanp8] economically assessed the production andcketiaung of
dried fig which is a dried product in Iran. In hisudy, production functions estimation, studyingamels,
marketing margin and marketing efficiency were ussellaghat [4] examined the marketing margin afidiexficy
of pistachios in Fars, Iran. Using translog prodhrctfunction, Mehrabiet al [5] economically studied the
production and technical efficiency of pistachimgucers in another study in Iran. In a study, Boiaia and
Zangeneh [6] estimated and analyzed walnut prooludiinctions in Iran using Cobb-Douglas (CD) pradéc
function. Boajun and Yonghong [7] studied the gitraof walnut marketing and export in China. Salend Zare
[8] surveyed almond marketing situation in Yazénland Moradi [9] investigated functions of almgmdduction
in another study using CD model in Kerman, Irano@blranian raisins being a dried product, Ghorbami
Drijany [10] studied raisins marketing efficiencgcamarketing factors share in the Iranian markedbnghaa and
Ofori [11] assessed the input's consumption andlymiion function estimation of cashew which is axportant
dried product in Ghana. Using mark-up functionraation, Abbasiaret al [12] studied date marketing margin.
Hassan Shatst al.[13] investigated salmon marketing margin in KBWnce using mark-up model. Reviewing the
conducted studies shows that to economically iny&t& a product, it is necessary that all featofats production
and marketing be examined using suitable modelfd siscfunctional analysis and the estimation of mtng
margin models so that the research objectives egrdvided. In the present study, the researctctbgs are (a) to
estimate and evaluate the production function Siodying walnut marketing margin model in the maiarketing
routes, (c) determining effective factors and Jalda on the walnuts production; and (d) Providipgrapriate
solutions to improve the situation of walnuts preiitbn and marketing in Iran.

MATERIALSAND METHODS

Both methods of survey research and also completiregtionnaire through interview technique weraluseassess
requiring statistics, information and daf@he production function is usually used in econoraitalyses to
demonstrate the relationship between inputs angutaitof a productlt should be noted that the physical rate of
inputs and outputs is entered in the productiortion. The production function describes the conversiatess of
inputs and production factors to a specific prodaicta given time [14]However, this function expresses the
technical rate in which one or more inputs are eot@d to a particular produdthe production function is visible as
a graph, table, or mathematical form like any ofiactions.If the production inputs are shown kyi =1, 2, ..., 1)
and the production rate is shownypythen the general form of the production functigh be as the following:

y: f(X]_1X21"'Xk‘Xk+1""’Xn)

That in this relationy; to X, are as variables input and other inputs are afixbe factors of production. With these
conditions, since in the above function, the prdiducfactors are divided into two fixed and varialshtegories and
all inputs are variable in long-term, it can bedstiat the above function is a long-term one anshiswvn as the

following:

y = f(X,X%X,,..X,)

Value of marginal product is shown MMP and includes the Rial value related to the prodestilting from the
application of the final unit of variable input ansl calculated through multiplying price by marginoduct,
VMP=P xMP,

Partial elasticity of production is the percentarfechange in product compared to the percentagehahge in

variable input that the comparison of various ispaith each other can be done using this aasbows the partial
elasticity of production input. Since in the margimbject, we said thatlP, is equivalent taly/dxand the average
production isAP=Y/X the elasticity of production of each input carch&ulated as the following.
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1 _ MPX
e =MPx—=""2"
AR, AR
Transcendental production function is another tgpeCobb-Douglas generalized functions that hadlyirseen
proposed by Haltezt al [15]. The mathematical form of this function sthe following:

y=ao[] X ™, i=l.,n

where b 0, &= 0. Also, converting it into a simple linear form isaessary to estimate the function coefficients.

By taking logarithm from both sides of this funcetjghe issue becomes quite true. Logarithmic fofrihe function
is:

Logy=Loga, +> oLogx +> hx, i=1..,n
i=1 i=1

It is observed that the logarithm of dependentalde orLogyis not only a function of the logarithm of indeplent
variables olLogx but also is a function of various levels of theseiables i(e. production inputs) ox. It should be
noted that the coefficients are equivalent to zero in the transcendental prigoiu function. Then, the general form
of CD function will be emerged [16, 14].

In the above-mentioned production functions, theedelent variable is the rate of walnuts productiom
independent variables are the number of fruitfulnwes trees (3, labor (%), irrigation frequency (3, the area
under cultivation (¥, fertilizer (%) and pesticide g}, respectively.

Restricted Least Squares F test (RLS) can be wseldose the best model of the production fundiiothe way
that the amount of variables in CD model; for exlenpave been assumed zero; however, this proviiies not
exist in the transcendental model. Using the Foratetermining the better model is done. Here réfetion F will
be as follows:

F= [( RZur'Rzr )/m ]/[1'R2ur/n'k)]

whereR?,, andR? are the determination coefficients of estimategtession of restricted (smaller) and unrestricted
(larger) models, respectively. It is obvious tHad testricted model has fewer variables than thesticted one.
Letters n, k, m, are the number of observations, parameters am@bles added to the unrestricted model,
respectively. If the value of the calculated Fign#icant (based on table F and freedom degréhs)iranscendental
model is accepted; otherwise CD model is accepiaaltzetter production function [17]. Marketing margas been
defined as the price difference between the marfjathain rings; accordingly, three types of whdkegseetail and
total marketing margins are distinguishable [18Jarkéting channels are responsible for the distidbubf the
product. Delivering desired product to customedésired time and place has a great significambe.breadth of
distribution domain and its role in marketing haased scholars in the field to pay particularnditbe to it. This
process is done through various marketing chand®f Wallen and Turner [20] defined the total castthe
marketing channels of products, from farm to consums the total marketing margin. In studying mtnige
margin, mark-up model is considered as the mosbtsnmmodels of marketing margin analyses of agricalt
products [21]. This model was firstly introduced Waugh [22]. He believed that the consumer demamneshe
determining factors in identifying prices on farmdaretailing, in the way that the price of produots farm is
equivalent to retail prices minus the total markgtimargin. Later, this model was extended by Gardaa].
Gardner emphasized that relationships betweengooefarm and in retail can be expressed basedhanges
occurred in the supply or demand stage. Also, i tiodel, the relationship between marketing maggid retail
price has been considered as a fix relationshiphisnmodel, marketing margin is considered asnatfan of retail
price and marketing costs.

Mm:f(PraZ)

Mn,=a,+a,R +a,Z +§
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In these relationshipd, is the cost difference between the walnut pricdasm and being ready to supply in the
retail level. In the above modé, is the price of the product in the retail levetiahis the cost of marketing.

Marketing efficiency is an index that shows the edidalue of available marketing system againstRi@0 service
costs of walnut marketing. In the study, Shephetds method [19] was applied to determine marketingiefficy.
The related formula is expressed as the following.

Efficiency=(M /M) x100

whereM,, is the value-added of marketing ad is cost of marketing services. The value-addednef kg walnut
is calculated as the following.

M, = Retail price - (M + Farm gate price)

Based on the obtained number, the more the raéficiency is closer to 100, the more the marketdffcient in the

way that the value of 100 reveals the maximum iefficy. Also, if the obtained number is greater thae, it can be
said that the market efficiency is low.

RESULTS

Based on the aforementioned production functioon#) lwalnut production functions including Cobb-D&agyand
transcendental were estimated using multiple regyas The results of the aforementioned functioreslsted in
Tablel. In the above production functions, the depat variable is the amount of walnuts productard
independent variables are the number of walnutféduirees (x), labor (%), the number of irrigation g, the area
under cultivation (3, fertilizer (%) and pesticide @}, respectively. Given the F statistics, in walpubduction
functions, both regressions are statistically digait in the probability level of (P = 0.01). Thssue indicates that
the hypothesis His rejected based on rejecting all estimation famehts in each production function. Also, the
behavior of residuals was studied in the aforemeeti regressions; the hypothesis of heterosceitastimong
residuals was reviewed. Restricted least squarestFwas used to select the best production fumdti@obb-
Douglas or transcendental) and it was determinat Ftvalue is greater tharcritical value(i.e. F=28.461>3.349).
Thus, the test is significant in the probabilityééof (P = 0.01). Therefore, the transcendentatipction function is
preferred to Cobb-Douglas production function. Rievalue of transcendental functions producing wakvas
estimated equivalent to 0.857 KB Province So, it indicates that 85.7% of changes in thaieadf walnut
production in the province (dependent variable) explained by the abovementioned independent Jagab
Durbin-Watson (DW) test was used for autocorrefatast. According to the value of DW=2.33, the latlexisting

autocorrelation is confirmed in the probability ééwof (P = 0.01) because the condition of <[@W<4-d] or
1.74<2.33<2.67 is accepted.

Tablel: Theregression results of Cobb-Douglasand Transcendental walnut production functionsin KB Province

Variables Transcendental Model Cobb-Douglas Model
t-value Standardized Coefficients Coefficient t-value Standardized Coefficients Coefficient
Constant 4.273 - 3.707 1.100 - 1.337
X1 10.357 0.684 0.013 - - -
X2 -0.221 -0.013 -0.007 - - -
X3 1.279 0.085 0.026 - - -
X4 -1.305 -0.071 -0.037 - - -
Xs 0.065 0.005 -2.405 - - -
Xe -1.278 0.067 -0.031 - - -
Inx; 4.425 0.303 0.521 8.587 0.745 1.284
Inx, 2.007 0.122 0.282 -0.252 -0.023 -0.052
Inxa 0.191 0.013 0.030 0.418 0.036 0.085
Inxy -0.684 -0.036 -0.072 -0.270 -0.023 -0.046
Inxs -1.134 -0.078 -0.143 -0.167 -0.014 -0.026
InXg -0.019 -0.001 -0.002 0.886 0.076 0.166
R 0.857 0.560
F 28.461 13.358
DW 2.33 1.953
N 70 70

(-) Non-estimated values

The results of descriptive analyses in the studwalhut marketing channels show that walnut grovesds their
produced walnuts in four ways: pre-sales, castssaleeque-sales and installment-sales that in tefrfrequency,
cash-sales with 9.42% has the highest frequencyirssidliment-sales with 2.9% has the lowest fregyehe
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experience of beneficiary's activities and produtshow that 50% of beneficiaries have an expeeidmtween 1 to
15 years. Also, 35% of them have chosen horticelprofession as their first career and are stithgldheir job.

Calculating the share of marketing factors i.e.dpicer, wholesaler and retailer is obtained fromfihal price of
product that is the same retail price using thio¥ahg relations:

Farm gate price average 62643

X100 = ———x 100 = 62,02
Retail price average 101000

Producer share =

Retail price average — Wholeszaler price average 101000— B0700
Whalesaler share = —— 100 = ———— ® 100 = 20.1
Retail price averags 101000
Producer shars — Wholesaler price ave.r'age. — Farm gate price average 00 = BO700— 62643 % 100 = 17.85
Retail price average 101000

These results indicate that the share of walnutlywers, wholesalers and retailers from the retéleps 62, 20.1
and 17.9%, respectively. Based on the obtainedtsesiie retail share from the final walnut prisdawer than that
of producer and wholesaler.

Table 2: Value of margin and the share of walnut marketing factors (kg-Rial)

Description  Producer Wholesaler  Retailer  Total Marketing
Margin (Rial) - 18057 20300 38357
Share (%) 62.02 20.1 17.88 100

Source: Research findings

Table 3: Results of the estimation of walnut marketing margin function using mark-up model

Variables Mark-up Model

Variable Variable Description Coefficient Statistict

C On farm sale -6985 -1.76

P retail price 0.97 2.73

Zy transportation cost 19.4 2.02

Z, packaging cost -6.44 -0.89

Z;3 Marketing price -1.55 -0.43
R?=0.77 , F=21.49 , P=0.01

Source: Research findings
The empirical form of the model presented in thiglg is as the following:
Mp=aito, PrtazZito, Zotos Z3t+e

In these relations, M P, Z;, Z, and % are total marketing margin, retail price, transgtion cost, packaging cost
and other marketing costs, respectively. Resultsiodéd from marketing margin function estimatiomgsMark- up
model is shown in Table 2. Marketing margin hasraad and significant relation with retail price tine way that a
unit increase in the retail price causes 0.97 ingitease in marketing margin. The coefficient ofedmination ()

in this model indicates that about 77% of variagiam the walnut market margin are explained byaldés entered
in the model.

As it was previously said, the marketing efficienisy resulted from marketing value-added divided tbel
marketing cost multiplied by 100. Since accordiodable 4, walnut marketing efficiency is 138 ahi$ humber is
greater than 100, it can be acknowledged that wahauketing has not efficient in KB Province.

Table4: Walnut marketing efficiency in KB Province

Description Value (Rial)
Added value 35643
Marketing cost 25713

Marketing efficiency 138.6
Source: Research findings
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DISCUSSION AND CONCLUSION

In studying the effective factors on fluctuatiorisan@lnut production, in the view of producers, fésof descriptive
analysis in the priority order include frost, dratigthe lack of government support, being poor walsith a very

low price in the market, fluctuation in the sup@pd demand, increasing in the cost of productiguts the
shortage of capital and liquidity and the lack abger management of marketing and production. These
abovementioned factors are the most important faetfiecting fluctuations in walnut production ircbards oiKB
Province Given the estimation of the best walnut productfanction, averagely 0.87% of changes in walnut
production in orchards have been explained by blegasuch as the number of fruitful walnut treedol, and
irrigation frequency, the area under cultivatioartifizer and pesticide. According to the calcuigtit values of
coefficients of the explanatory variables, out thfev results of the research, it can be said ttmhtimber of fruitful
walnut trees and labor are statistically significamd have positive and direct relationship withnuaproduction.

Other production factors including irrigation fremqecy, the area under cultivation, fertilizer andtméde that have
not statistically significant relationship with tpeoduction value were eliminated from the modeiteRo return can
be determined from total elasticity of productionproduction function. Results show that the etéstiof fruitful
walnut input is twice more than the elasticity abér input and shows the importance of the numibérugful
walnut in the province orchards. Returns to scalabout 2.064 in the studying samples which isndicative of
increasing return to scale (IRS) in walnut orchaiidsat is if the production factors are increas@d anits, the rate
of production will increase 2.064 units. In theixdings, Banaeian and Zangeneh [6] also concludadiabor has a
positive relation with walnut production and alsstimated the increasing return to scale in theodpction
function. In the next section of the research, wngl the walnut marketing channels showed thateims of
frequency, cash-sales with 42.9% has the maximwqguiincy and installment-sale with 2.9% has the $bwe
frequency. The experience of beneficiaries' adtisibnd production show that 50% have experienteedes 1 to
15 years. Also, 35% have chosen the horticultuafegsion as their first career and are still doihgir job.
Calculated marketing margin showed that the shangraducer from the final walnut is more than there of
wholesaler and retailer and the share of wholesalerore than the share of retailer. Given thatwhelesaler does
little marketing services, wholesaler receivesrtieximum net profit. The efficiency of walnut mariket path has
been determined as 138% in the province after tlog, that this issue is contrary to the theoigacial welfare
and is the indicative of weakness of walnut margsystem from production stage to consumptionestadKB
Province Hassanpour [3], Sedaghat [4], Salem and ZareGBprbani and Darijany [10], and Hassan Shethal
[13] studies have confirmed the existence of lowkating efficiency and also unconventional markgtmargin in
their studying products. Given the results of 8tigly, the following recommendations can be comeitte

1. Itis recommended that continuous trainings be idex/by state for walnut growers on the managemguasing
inputs, controlling pests and fight with them addritify desirable and improved species.

2. In order to increase income and improve the sibmatif walnut producers, it is suggested that gavemt {.e.
Departments of Commerce and Jihad-e-Agriculturégreinto the market as observers and controllecsiaform
the producers about various conditions of the niaakel increase the market efficiency by improvihg flow of
information and market transparency.

3. Due to the low quality of packaging, net profit keting factors such as packaging units is highlfainn
Although the presence of these elements in mankdsinessential in marketing, it is suggested tlzatheof the
elements of marketing benefit based on servicesiwthiey provide.
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