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ABSTRACT

This paper assessed the comparative advantage of walnut production in Iran and
determined that how far the current set of policies is consistent with the comparative
advantage. The domestic resource cost (DRC) has been applied. DRC method relies on
production cost data to compare efficiency. Distortions may require the estimation of
shadow prices to reflect true social opportunity costs but, when adjusted, the country that
has the lowest DRC has a comparative advantage. The DRC method is dynamic,
providing useful information to decision-makers. However, DR Cwere used for the
analysis of data for the five harvesting years, 2007-2008 to 2011-2012. The analysis was
carried out in the context of Policy Analysis Matrix (PAM). The Domestic Resource Cost
(DRC) analysis for Iran concluded that Iran had comparative advantage in producing
walnut for the study period.
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1. INTRODUCTION

Walnuts are part of the tree nut family. This food family includes hazelnuts (filberts),
pistachios, pecans, pine nuts… and walnuts [1,2]. Walnuts are a rich source of heart-
healthy monounsaturated fats and an excellent source of those hard to find omega-3 fatty
acids, walnut seeds are high density source of nutrients, particularly proteins and essential
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fatty acids.100 grams of walnuts contain 15.2 gram protein, 65.2 gram fat, and 6.7 gram
dietary fiber. The protein in walnuts provides many essential amino acids. Like most nuts,
they can easily be added to your Healthiest Way of Eating [3,4].

There are two major varieties of walnuts grown for its seeds, the English walnut and the
Black walnut, the English walnut originated in Persia. The commercially produced walnut
varieties are nearly all hybrids of the English walnut. Various species of walnuts are
economically important trees for both their wood and their edible fruits which may be
gathered in the wild but are now mostly grown in plantations. In Iran, walnut is one of the
most valuable tree species based on price per board foot. It has long been in high demand
throughout the world for wood products because of its beautiful color, strength, durability,
dimensional stability after drying, and excellent machining qualities. Besides wood products,
walnut trees produce edible nuts, wildlife food, and beauty, while protecting soil and water
resources. When you plant and care for walnut trees, you are making an investment that
may pay off handsomely in future years [1].

Production of walnuts in Iran has oscillated over the last two decades but has also followed
an increasing trend (Fig.1). Much of the variability in production is due to the alternate
bearing nature of walnut trees. Of course, yields per acre have also been variable over the
years and also have shown more significant decreases in the last decade. Walnut yields
have generally decreased from about 5.5 tons per acre in the early 1983s to around 2.9
tons per acre in 2010.According to government policies regarding the development of
walnut cultivation in Iran, two new varieties of Persian walnuts Jamal and Damavand in Iran
is growing. The two new varieties yield more than five tons per hectare [5] (Fig. 2).

The value of production of walnuts in Iran has followed a clear upward trend for decades,
although sometimes notably. The Iran values of walnut production in 2009totaled a record
$1734 million, which made walnuts the 4th highest valued fruit and treenut, crop in Iran [6].

Bearing acreage of walnuts increased from 1983 into the early 2010s. Acreage increases
were noticeable after 1995; when each subsequent year acreage remained either at present
levels or increased. In 2010, bearing acreage reached a record 122000 acres [5] (Fig.3).

Roughly 99.99 percent of Iran walnut production is utilized domestically, with an additional
.01 percent kept for export market [6] (Table 1).

Table 1. The export of shelled walnuts and walnuts with shell

1961 1980 2000 2010
Ton Percent Ton Percent Ton Percent Ton Percent
0 0 0 0 23.5 3.18 62 0.4
2952 7.03 850 2.71 21 0.018 217 0.171

*Source: Trade promotion organization of Iran

Despite the significance of walnut in the economy of Iran, walnut production has been
subject to instability due to fluctuating weather, changing government policies, rising cost of
production(particularly because of high prices of fertilizers, insecticides and pesticides) and
year to year variability in output prices. This has adversely affected the profitability of walnut
growers as well as the welfare of Gardening sector. It has been generally believed that Iran
has an overwhelming competitive advantage in the production of walnut, even without
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additional technological change but it does not specialize as much as would have been
profitable.

Fig. 1. The trend of production
* Source: Ministry of agriculture of Iran

Fig. 2. The trend of yield per hectare
*Source: Ministry of agriculture of Iran
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Fig. 3. The trend of harvested area in Iran
*Source: Ministry of agricultureof Iran

However, trade liberalization under WTO regime, increasing competition and relative
competitiveness of different countries poses a challenge to the competitiveness to the Iran
walnut. One of the most important questions that arise is, should we specialize in walnut
production or should we diversify our cropping system and produce several crops so that
total gains from the production of many crops are maximized. It necessitates that the
allocation of limited resources to different crops should be guided by some economic
performance criteria of which the international competitiveness stand out to be the most
critical [7]. It brings in the principle of comparative advantage to use it as a guiding factor in
the allocation of scarce resources. So comparative advantage and policy analysis are of
crucial importance for planners, policymakers, administrators, price fixing authorities and
others concerned with the farming sector, to know whether or not current set of policies are
consistent with the comparative advantage [8,9,10].

In economics, the law of comparative advantage refers to the ability of a party (an individual,
a firm, or a country) to produce a particular good or service at a lower opportunity cost than
another party. It is the ability to produce a product with the highest relative efficiency given
all theother products that could be produced. It cansbe contrasted with absolute advantage
which refers to the ability of a party to produce a particular good at a lower absolute cost
than another. Comparative advantage explains how trade can create value for both parties
even when one can produce all goods with fewer resources than the other. The net benefits
of such an outcome are called gains from trade [11]. It is the main concept of the pure
theory of international trade (Pearson et al.) [12,13]. Here, after Bruno [14]. Leontief . [15]
Heley [16]. Tweeten [17]. Hook [18]. Memedovic [19]. Winter [20]. Fang al [21].
Shahabuddin and Dorosh [22]. Huang [23]. Lagos and Mardones [24]. Khan et al. [25].
investigated the comparative advantage of agricultural and industrial products in different
countries; Haji Rahimi [7]. Hadrbady [26]. Dehghani [27]. Mahanta [28]. Karbassi et al [29].
Azizi and Yazdani [30]. Mehdipour and Nejad [31]. Shahnvshy et al. [32]. Daneshvar et al.
[33]. Zhu X., Demeter R. and Oude Lansink A.[12]. andAhmed. [13]. Quddus [34].
Reviewed the policy and comparative advantage.

The objective of this study is to develop a basic, yet systematic framework for assessing
country comparative advantages in competing walnut production activities, discuss how this
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framework can help entrepreneurial and policy decision-making in walnut development, and
illustrate the practical application of the framework. The study was conducted to determine
international competitiveness of Iran walnut and to assess that how far the current sets of
policies are consistent with existing pattern of comparative advantage.

2. MATERIALS AND METHODS

The PAM is a computational framework, developed by Monke and pearson (1989) and
augmented by masters and Winter-Nelson (1995), for measuring input use efficiency in
production, comparative advantage among commodities, and the degree of government
intervention. The basis of the PAM is a set of profit and los identities that are familiar to any
businessman (Nelson and Panggabean, 1991). The basic format of the PAM is a matrix of
two-way accounting identities (Table 2) [13,35].

Table 2. Policy analysis matrix

Value of input Value of input profit
Tradable Domestic cost

Private profit A B C N
Social  profit D E F O
Output transfer G H I P
Private profit N = A - (B+C} Input transfer H = B - E
Social  profit O = D - (E+F) Factor transfer I =  C- F
Output transfer G = A - D Net policy transfer P = N - O

Developed by Monke and Pearson [35,41]

The data in the first row provide a measure of private profitability (N), defined as the
difference between observed revenue (A) and costs (B+C). Private profitability
demonstrates the competitiveness of the agricultural system, given current technology,
prices for input and outputs, and policy. The second row of the matrix calculates the social
profit that reflects social opportunity costs. Social profits measure efficiency and provide a
measure of comparative advantage. In addition, comparison of private and social profits
provides a measure of efficiency. A positive social profit indicates that the country uses
scare resources efficiently and has a static comparative advantage in the production of that
commodity at the margin. Similarly, negative social profits suggest that the sector is wasting
resources that could have been utilized more efficiently in some other sector. In other
words, the cost of domestic production exceeds the cost of imports, which indicates the
sector cannot survive without government support at the margin. The third row of the matrix
estimates the difference between the first and the second rows. The difference between
private and social values of revenues, costs, and profits can be explained by policy
intervention [36].

The PAM framework can be used to calculate important indicators for policy analysis [35].
The nominal protection coefficient (NPC), a simple indicator of the incentives or
disincentives in place, is defined as the ratio of domestic price to a comparable world
(social) price. The other two indicator that can be calculated from the PAM include the
effective protection coefficient (EPC) and domestic resource cost (DRC) [2,15,23].

Domestic resource cost the most useful indicator of the three, is used to compare the
relative efficiency or comparative advantage between agricultural commodities, and is
defined as the shadow value of no tradable factor input used in an activity per unit of
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tradable value added (F/ (D-E)) [37]. The DRC indicates whether the use of domestic
factors is socially profitable (DRC<1) or not (DRC>1) [31,38,39].

The study covers the analysis of three major producing regions i.e. Hamadan, Fars and
Semnan provinces of Iran, for the period of five years from 2008-2012. The provinces were
selected on the bases of their contribution to total walnut production. The Hamadan, Fars
and Semnan accounts for 56 percent in production. In our study, production cost estimates
were based on data obtained from Ministry of Agricultural. The data were also
supplemented by domestic and international prices of inputs and outputs to get
representative budgets for walnut crop. The data collected were analyzed by using the
Domestic Resource Cost analysis (DRC),through the Policy Analysis Matrix (PAM)
approach given in Table 1.Empirically, the policy analysis matrix (PAM) is a con34venient
tool for the DRC analysis [32,40].

The approach was used to determine international competitiveness of Iran Walnut and the
effect of current set of policies on the existing pattern of comparative advantage of Iran
Walnut.

3. RESULTS AND DISCUSSION

In this study, financial processes, including costs and revenues is reviewed from walnut
producer in the province of Hamadan, Fras and Semnan. Costs include rent, labor, land,
equipment, water, machinery, fertilizer and etc. Income includes income from product sales
a year. Clearly after the shadow price of production and raw materials, possible indicators of
comparative advantage comes from providing walnut production. Tables 3 show the results
of policy analysis matrix. DRC in Table 3 is less than one. This means that there is
comparative advantage in walnut production.

Table 3. Domestic resource cost (DRC) coefficients of walnut

Year Hamadan Fars Semnan
2007 - 2008 0.28 0.34 0.39
2008 - 2009 0.29 0.36 0.40
2009 - 2010 0.31 0.38 0.42
2010 - 2011 0.35 0.38 0.45
2011 - 2012 0.37 0.39 0.47
Average 0.32 0.37 0.43

Source: Author’s computation

Historically Hamadan has been the leading province in walnut production due to its natural
and geographic location.

4. CONCLUSION

This study is an application of policy analysis matrix (PAM) to measures the international
competitiveness of walnut in Iran, and determines whether or not the existing policies are
consistent with the existing pattern of production and export Overall results of the study
depict that Iran under WTO regime has comparative advantage in producing walnut as
export crop. However, agricultural policies are not consistent with the existing comparative
advantage [41]. The findings of the paper suggest exploiting available potential in the
cultivation of walnut to cater the local needs as well as for the earning of foreign exchange.
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Concerted efforts are needed to improve performance of walnut production and processing
sectors. In the face of emerging WTO challenges macroeconomic policies need to be
conducive, for which following are suggested.

As one percent of walnut production in Iran is exported at the present time, and this amount
does not match to the walnut production in Iran, It is necessary to stabilize the prices in
order to increase the export of this product [10,42]. Moreover, the government should
subsidize the required things for the walnut production such as chemical fertilizers and
pesticides to increase the walnut export [2]. At par with reform of factor markets, the
efficiency of input delivery system should also be improved. Black marketing, under
invoicing and sale of substandard fertilizers and pesticides should be eradicated through
strict punitive actions, open market sales and breaking the grading and standardization of
the products to bring them at par with international standards must be ensured [32]. Iran
should invest heavily in packaging, grading and procurement and delivery system
technologies for an effective entry to export market. Along with other factors the total
productivity of the crop depends on the quality of walnut. Therefore, production and
provision of quality seed must be ensured indirect tax regime should be revisited in order to
reduce cost of production. Reduction in indirect tax will help reduce cost of production.
However the benefits of trade reforms accruing to Iran are heavily dependent on the
response of developed countries to reform measures especially in terms of opening up of
their markets.

COMPETING INTERESTS

Author has declared that no competing interests exist.

REFERENCE

1. Hassani D. Comparison of superior genotypes foreign walnut cultivars. Agricultural
Research and Education Organization. Seed and Plant Improvement Institute. Karaj
Iran. Persian; 2005.

2. Morgan JM, Horton K, Reese D, et al. Effects of walnut consumption as part of a low-
fat, low-cholesterol diet on serum cardiovascular risk factors. Int J Vitam Nutr Res.
2002;72(5):341-7.

3. Blomhoff R, Carlsen MH, Andersen LF, Jacobs DR Jr. Health benefits of nuts:
potential role of antioxidants. Br J Nutr. 2006;96:52-60.

4. Gillen LJ, Tapsell LC, Patch CS, Owen A, Batterham M. Structured dietary advice
incorporating walnuts achieves optimal fat and energy balance in patients with type 2
diabetes mellitus. J Am Diet Assoc. 2005;105(7):1087-96.

5. Iran. Ministry of Agriculture. Planning and Programming Service. Available
on:http://www.maj.ir/portal/Home/Default.aspx.

6. Iran. Trade Promotion Organization. Planning and ProgrammingService. Available on:
http://www.tpo.ir/.

7. Haji Rahimi M. Economic incentives and comparative advantage of crop production in
Fars province. MS Thesis, Shiraz University.1999;8645tr.

8. Ismaili AG, Gharleghi B, Jafari Y, Hosseinidoust E, Najla Sg. The Impact of Domestic
Resource Cost on the Comparative Advantages of Iran Crude Steel Sector. MPRA,
2009;26381(4).

9. Mahlanza B, Mendes E, Vink N. Comparative Advantage of organic. wheat production
in the Western Cape. Agrekon. 2003;42(2).



British Journal of Economics, Management & Trade, 4(12): 1870-1878, 2014

1877

10. Muhammad A, Mustafa Usman. Comparative Advantage of Major Crops Production in
Punjab: An Application of Policy Analysis Matrix ACADEMIC JOURNAL ARTICLE
ByQuddus, The Lahore Journal of Economics. 2006;16:1(PAM).

11. Junning C. PingSun L. Nathanael H. Assessment of comparative advantage in
aquaculture Framework and application on selected species indeveloping countries,
FAO, Fisheries and aquaculture technical paper. 2010;528.

12. Zhu X, Demeter R, Oude Lansink A. Competitiveness of Dairy Farms in Three
Countries: The Role of CAP Subsidies, Paper presented at the 12 Th EAAE
Congress, Gent, and Belgium. 2008;27-30.

13. Ahmed IM. Economic Efficiency of Resource Use in Rice Production in Pakistan,
Pakistan Journal of Agricultural Economics (PJAE). 2011;7:66-72.

14. Bruno M. Domestic Resource Cost and effective protection: Clarification and
synthesis, J. Politic. Econ.1963;80:33-16.

15. Leontief W. Domestic production and Foreign Trade: The American Capital position
Re-Examined. Economic International. 1974;7.

16. Heley SL. The Theory of Agricultural Comparative Advantage. Unpub, Ph. D. diss,
purdue University, West Lafayette; 1985.

17. Tweeten Luther. Impact of Domestic Policy on Comparative Advantage of Agriculture
in the South. Southern Journal of Agricultural Economics.1986;18:67-74.

18. Hook J.P. The Comparative Advantage of Agricultural Economics. American Journal
of Agricultural Economic. 1992;1059-1065.

19. Memedovic O. On the Theory and Measurement of Comparative Advantage: An
Empirical Analysis of Yugoslav Trade in Manufactures with the OECD
Countries.1994;1970-1986. Amsterdam: Thesis Publishers.

20. Winter NA. Measuring the comparative advantage of agricultural activities: domestic
resource costs and the social cost-benefit ratio. Am. J. Agric. Econ. 1995;243-250.

21. Fang C, Beghin J. Food Self-Sufficiency, Comparative advantage, and Agricultural
Trade: A Policy Analysis Matrix for Chinese Agriculture. Working Paper 99-WP 223,
Center for Agricultural and Rural Development, Iowa State University; 2000.

22. Shahabuddin Q, Dorosh P. Comparative advantage in Bangladesh crop production,
International Food Policy Research Institute. Washington D.C. 2002;47.

23. Huang J, Song J, Qiao F, Fuglie O. Sweet potato in china: Economic aspect and
utilization in pig production. International Potato Center (IPC).Bogor, Indonesia; 2003.

24. Lagos G, Mardones F. Development Domestic Resource Cost Approach to identify
the economic and environmental impact of trade: The mining sector of Chile, Catholic
University of Chile Santiago; 2003.

25. Khan PN, Rana Muhammad Ashiq. Comparative Advantage of Cooton Production in
Pakistan, Pakistan Journal of Agricultural Economics, Agricultural Prices Commission,
Islamabad. 2004;5(1):1-16.

26. Hadrbady GH. In order to predict wind speed used in the equations of water
evaporation (case study Zabol region).Proceedings of the first national conference
review strategies to deal with water crisis. 2001;2.

27. Dehghani A. Review the relative benefits of selected agricultural products. Research
Institute for Agricultural Planning and Economics, Management and Processing
Affairs Research Findings; 2003.

28. Mahanta AK. The Comparative Advantage of Agricultural Economics. Am. J. Agric.
Econ. 2005;156-165.

29. Karbassi AS, Karim K, Hashemite M. Review of comparative advantage in producing
cotton blue Golestan province. J. Agric. Econ. Dev. 2005;50:29-53.

30. Azizi A, Yazdani S. Check the apple export market with an emphasis on the principle
of comparative advantage export. J. Construct. Res. 2006;73:145-155.



British Journal of Economics, Management & Trade, 4(12): 1870-1878, 2014

1878

31. Mehdipour AS, Kazem Nejad MV. Review of comparative advantage to produce
potatoes in Iran. J. Agric. Sci. 2006;1:15-25.

32. Shahnvshy N, Dehghanian S, Mohammad G, Azarinfar YA. Comparative advantage
analysis of cereals in Khorasan province. J.Agric. Sci. Nat. Resour. 2007;14:1-19.

33. Daneshvar K,Dhqanyan M, Pythian QH. Review of comparative advantage of wheat
in Mashhad plain water and dry. J. Agric. Sci. Ind. 2007;21:45-52.

34. Quddus Muhammad A, Mustafa U. Comparative Advantage of Major Crops
Production in Punjab: An Application of Policy Analysis Matrix. The Lahore Journal of
Economics. 2011;1–16:63-84.

35. Monke EA, Pearson SR. The policy analysis matrix for agricultural development.
Cornell University Press, Ithaca and London; 1989.

36. Sabaouhi M, Ghanbari1 A, Rastegaripour F, Tavassoli A, Esmaeilian Y. Economic
evaluation and applications of the policy analysis matrix of sole and intercropping of
leguminous and cereals case study: Shirvan city-Iran. African Journal of
Biotechnology. 2011;10(78):17948-17953.

37. Appleyard D. Comparative advantage of agricultural production systems and its policy
implications in Pakistan. Rome: FAO.1987;68.

38. Pearson S, Gotsch S, Sjaiful B. Introduction to the Policy Analysis Matrix, Applications
of the Policy Analysis Matrix in Indonesian Agriculture, Published in Indonesia by
Development. Alternative Inc, Food Policy Support Activity, First edition. 2003;17- 45.

39. Nelson CG, Panggabean M. The costs of Indonesian sugar policy: a policy analysis
matrix approach. Am. J. Agric. Econ. 1991;73:703-12.

40. Rastegaripour F, Tavassoli A, Rastegaripour N, Piri I. Comparative advantage
analysis of bottled drinking water factory: A case study of Khorasan Region, Iran,
African Journal of Business Management. 2011;5(30):11978-11983.

41. Yao S. Comparative advantage and crop diversification: a policy analysis. Matrix for
Thai Agriculture, J. Agric. Econ. 1997;48:222-211.

42. Tsakok I. Agricultural price policy: A practitioner's guide to partial equilibrium analysis.
Ithaca and London: Cornell University Press. 1990;196.

_________________________________________________________________________
© 2014 Mahmoud; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:

http://www.sciencedomain.org/review-history.php?iid=609&id=20&aid=5509


