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An Investigation of Comparative Advantage of Pistachio
Production and Exports in Iran
S. Amirteimoori1, and A. H. Chizari1∗

ABSTRACT
Pistachio is a major agricultural export commodity in Iran. Nowadays, it ranks first
among Iran’s agricultural exports. This paper focuses on the comparative advantage in
pistachio production and the export market in Iran. A policy analysis matrix (PAM)
framework and revealed comparative advantage (RCA) index are applied to 2000-2004
data to study Iranian government policy regarding pistachio production and export. In
addition, the producer protection indices in the framework of the aforementioned matrix
was calculated in order to study input and output protection policy. Results showed that
Iran has a comparative advantage both in the production and export of this commodity,
but the comparative advantage in pistachio production is diminishing. The RCA index
showed that the comparative advantage of pistachio exports from Iran has progressed.
Indices showed a high net social profitability and government protection of pistachio producers in terms of input subsidies. Then, the effects of the changing world price, exchange
rate, cost of domestic factors, and cost of tradable inputs on the comparative advantage
and protection indices showed that, for retaining comparative advantage in pistachio
production, productivity and production costs must be both increased and decreased, respectively. In order to increase the productivity of pistachio, farmers should use scientific
on-farm management and should employ modern production methods, and the government should develop research and development institutes.
Keywords: Comparative advantage, Pistachio, Policy analysis matrix, Protection indices,
Revealed comparative advantage.

third place. Iran has also 33% of the total
harvest area among other major countries,
with a 300,000 ha area harvest of pistachio.
Turkey with 38,600 ha and the U.S.A with
35,000 ha lie in second and third places, respectively. In Iran, the increase in pistachio
production is due to the increase in harvest
area while the U.S.A, Iran’s major rival, has
been able to take advantage of both harvest
area and yield improvement in order to increase its production. The aforementioned
report also states that the yield of pistachio
in Iran, particularly in recent years, has been
lower than its average throughout the world.
terms of yield.
Historically, Iran has been the most important exporter of pistachio in the world. After

INTRODUCTION
The leading pistachio producing countries
are: Iran, the U.S.A, Turkey, Syria, China,
Greece, Italy, Uzbekistan, Tunisia, and
Madagascar. Among these countries, Iran as
the original home of the pistachio, has always had the largest area harvest and production (FAO, 2005).
According to the statistics reported by
FAO (2005), the annual amount of pistachio
production in Iran was 190,000 Mt which
constitutes 62% of the world pistachio production. After Iran, the U.S.A with 140,000
Mt of production is the second major country in terms of pistachio production and Turkey with 60,000 Mt of production is in the
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was to develop a simple framework to study
private incentives, social (economic) incentives, and Iranian government intervention
in Iran’s pistachio market using the PAM
(Monke and Pearson, 1989) and the revealed
comparative advantage (RCA) index
(Balassa, 1965).

the Islamic Revolution in Iran, because of
strained relations between Iran and the
U.S.A leading to the stop of Iranian goods
export to that country, as well as the accession of most countries to WTO, the position
of Iran in pistachio exports has deteriorated.
Iran’s most important customer has changed
into its major rival in the world market.
However, in 2004, Iran was the major exporter of pistachio, having 138,723 Mt pistachio export, and had 41% of the total exports throughout the world.
Owing to the high importance of Iran’s
pistachio in terms of the economy and foreign exchange earnings, and also considering the fact that real competition is based on
comparative advantage, study of comparative advantage and government protection
indices for pistachio production appears
necessary.
In order to study export comparative advantage, Balassa (1965) derived an index
(called the Balassa Index) that measured a
country’s comparative advantage. The
Balassa index tries to identify whether a
country has a "revealed" comparative advantage rather than to determine the underlying
sources of comparative advantage (Utkulu
and Seymen, 2004).
Government intervention leads to the
dominance of unreal costs and prices in the
input and product market, and economical
evaluation causes production to be distored.
The policy analysis matrix (PAM) is normally used to recognize the amount of such
distortions and to evaluate the production
economically. Yao (1999), developed a
modified PAM, and used the Thai agricultural diversification programme to demonstrate that government policy to encourage
more production of legume crops at the expense of rice is not as undesirable as it has
been criticized by some economists when
water charging and environmental cost are
taken into consideration. There have been
studies applying the PAM to calculate both
social profitability and protection indices
(Adesina and Coulibaly, 1998; Hall et al.,
2004).
In short, the objective of the present paper

MATERIALS AND METHODS
The Policy Analysis Matrix
In this study, the PAM method which is a
comprehensive tool to calculate comparative
advantage and protection indices was applied to assess the effect of Iranian government intervention in Iran’s pistachio production and also to study the effects of protectionist policies on Iranian pistachio producers. The PAM, developed by Monke and
Pearson (1989), is a partial equilibrium
framework that allows the analysis of policies in terms of their impact on commodity
systems, representing the results in a matrix
of private and social values (Table 1).
The PAM approach requires information
on accounting matrices for revenues, costs,
and profits (revenues minus costs). Costs are
defined in two columns as tradable inputs
and domestic factors (essentially land, labour, and capital). Tradable inputs are those
available at the international market level;
those available domestically are potential
exports. Intermediate inputs are disaggregated into tradable input and domestic factor
components. The first row of the PAM contains the calculation of private profitability,
which represents the competitiveness of the
agricultural system given the technologies,
observed market input and output costs and
policy transfers. The second row defines
social profitability, representing comparative
advantage or efficiency in the agricultural
commodity system. Social price (measured
at the international market level) reflects the
valuation of domestic factors; positive social
profits are indicative of socially efficient
usage of the resource, and negative social
profits indicate production at social costs
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Table 1. The Policy analysis matrix.
Prices used and
effect (transfers)

Private price
Social price
Transfers

Revenues

Input costs

Profit

Tradable inputs

Domestic factors

B
F
Jd

C
G
Ke

A
E
Ic

Da
Hb
Lf

Source: Monke and Pearson (1989).
a
d

Private profits, D= (A-B-C); b Social profits, H= (E-F-G); c Output transfers, I= (A-E);
Input transfers, J= (B-F); e Factor transfers, K= (C-G), f Net transfers, L= (D-H)= (I-J-K).

the producers and that the result of government intervention in product and input markets has been loss-making to the producers.
PSE and SRP are similar to each other.
Their positive values show that the producers have received a subsidy and their negative values show that the producers have
paid tax.
NSP is one of the indices related to comparative advantage. It shows either the value
of the net social profit or loss of activity. In
terms of agricultural products, it shows the
difference between gross revenue and total
costs of production in hectare, both measured in terms of world prices.
DRC is another index related to comparative advantage. The DRC indicates comparative advantage measured as the difference
between the opportunity costs of using domestic resources (G) and the value-added
generated by the activity (E-F), both measured in terms of world prices. If production

that exceed the costs of importing, resulting
in social inefficiencies. The final row of the
PAM represents transfers; vertical divergences must be explained by the effects of
distorting policy or the existence of market
failures. The net transfer caused by policy
and market failures (L= D-H) is the sum of
the separate effects in the factor and product
markets (Hall et al., 2004).
This matrix includes all of the inputs necessary for the calculation of the indices
shown in Table 2 such as: Nominal Protection Coefficient of Output (NPCO), Nominal
Protection Coefficient of Tradable Input
(NPCI), Effective Protection Coefficient
(EPC), Producers Subsidy Equivalent (PSE),
Subsidy Ration to Producer (SRP), Net Social Profitability (NSP), Domestic Resource
cost (DRC), and Social Cost-Benefit (SCB).
NPCO indicates either the net effect of distortions or a negative protection on outputs.
An NPCO>1 reveals that producers are protected for the product. Similarly, by using
input costs, NPCI measures the ratio of the
private cost of tradable inputs to their social
cost. Where NPCI<1, producers are receiving protection or subsidy for input purchase
prices.
EPC is a measure of the net effect of distortions or negative protection on outputs
and tradable inputs. EPC>1 shows that the
government has protected the product and
that the result of government intervention in
product and input prices has been benefical
to the producers. EPC<1 shows that government has received an indirect tax from

Table 2. Current indices indicating comparative
advantage and agricultural protection policies
based on PAM.
Comparative
advantage indices
NSP= E-(F+G)
DRC= G/(E-F)

NPCI= B/F
NPCO= A/E

SCB= (F+G)/E

EPC= (A-B)/(E-F)
PSE= L/A
SRP= L/E

Source: Mucavela (2000).
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Official Exchange Rate, and CF (Covertion
Coefficient) is defined as:
CF= (M+X /M* (1+TM) + X* (1-TX)
Where M= Total import value; X= Total
export value; TM= Average tariff rate for
imports, TX= Average tariff rate for exports.

of a product is of social benefit, then one
expects DRC<1, indicating comparative advantage over other outputs using the same
inputs.
SCB is actually the relationship between
cost and benefit and evaluates an activity or
project from a social point of view. SCB<1
shows the existence of social advantage in
the production of that product and SCB>1
shows the lack of social advantage (Mucavela, 2000).
World price, exchange rate, cost of tradable inputs, and cost of domestic factors are
of high importance in the calculation of
comparative advantage and protection indices. Hence, by sensitivity analysis the effects of these variables on each of the main
indices (DRC, NPCI, NPCO, Private profit,
and Social profit) were investigated and the
sensitivity of each of the indices was measured.

Revealed Comparative Advantage
RCA is one of the export comparative advantage indices, which was used for the first
time by Balassa (1965) to evaluate the export yield of country and different goods.
Balassa (1965) proposed that it may not be
necessary to include all constituents affecting a country’s comparative advantage. Instead, he suggested that comparative advantage should be "revealed" by observed trade
patterns, and in line with the theory, one
needs pre-trade relative prices which are not
observable. Thus, inferring comparative advantage from observed data is called "revealed" comparative advantage (RCA). In
practice, this is a commonly accepted
method of analyzing trade data (Utkulu and
Seymen, 2004).
The complete form of RCA was used in
the following form by Vollarth (1991):
X ia = Total export value of product (a) by
country (i)
X ti = Export value of the whole industrial

Social Prices
The social prices of inputs, product, and
exchange rate are basic elements of comparative advantage and protection indices in
the policy analysis matrix framework. In this
study, in order to calculate the social prices
of tradable inputs (essentially fertilizer and
toxin) and the product (pistachio), the
United Nations Industrial Development Organization's (UNIDO) method was applied
(Mucavela, 2000). To calculate the social
prices of domestic factors, the domestic
market value was used.
Since the exchange rate is of high importance in the calculation of the PAM, the social exchange rate should be used to calculate the social prices.
In the studies done by FAO so far on comparative advantage in Egypt and Kazakhstan, a method was used to calculate the social exchange rate in which the social exchange rate was calculated according to the
extent of exports and imports as well as export and import tariffs (Joolaie, 2004). In
this context, Social Exchange Rate (SER) is
defined as SER= OER/CF, where OER is

goods by country (i)
X aw = Total export value of product (a) allover the world
X tw = Export value of the whole industrial
goods all over the world
RCA ai = Revealed comparative advantage.
RCA>1 shows the existence of comparative advantage and RCA<1 shows the lack
of comparative advantage. In this study,
RCA would be calculated for the general
economic state ( X it = XT= Total export
value of the commodity) and agriculture sector ( X it = XA= Total export value of agricultural products) in Iran.
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low yield and, therefore, DRC was 1.1. On
average, the value of this index during the
period was calculated to be 0.64. In other
words, in order to get or save 1,000 Rials
foreign exchange, we had to spend 64 Rials
from domestic resources.
The average value of net social profitability in the period was 9,083 Rials per kilo of
pistachio which shows the existence of
comparative advantage in pistachio production in Iran. The value of NSP was negative
in 2001 because of a high decrease in yield
(as a result of spring chilling injury) and so
was it in 2003.
Since the average value of SCB for pistachio production in Iran was less than one,
comparative advantage, from a social point
of view, exists in pistachio production (except in 2000).
DRC, SCB, and NSP indices have fixed
concession and it is possible that the values
of these indices change through changing
economic conditions. Although comparative
advantage existed in pistachio production
during 2001-2004, in 2000, with the reduction of yield as a result of spring chilling
injury, lack of comparative advantage was
seen in Iran’s pistachio production. Therefore, using effective policies is a must for
increasing yield and reducing production
costs in order to support the export market.
The average value of NPCI during the period was 0.27. It shows that the private price
of the inputs was less than the social price

Given that there exists a range of RCA alternative indices suggested and employed in
the literature to measure comparative advantage, some inconsistent results may occur as
obtained by the use of different RCA indices. Interpretation of the RCA indices in the
ordinal or cardinal senses is another field of
dispute. Furthermore, the stability and the
consistency of alternative measures of RCA
have been questioned. It has been therefore
proposed that the policy makers need cautious interpretation of RCA indices by especially underlining probabilities of revealing
a comparative advantage or disadvantage
(Utkulu and Seymen, 2004).
RESULTS AND DISCUSSION
The Study of Comparative Advantage
and Protection Indices
In order to make the PAM results dynamic,
indices were calculated for both the period
of 2000-2004 and the average for the 5 years
of the study (Table 3).
The first three indices in Table 3 show either the existence or lack of comparative
advantage. The value of DRC indicates the
existence of comparative advantage in pistachio production in Iran (if DRC<1, the comparative advantage exists), with the exception of the year 2000, in which production
costs increased per kilo in pistachio due to

Table 3. Calculated results of elements of PAM for pistachio in Iran (2000-2004).

DRC
NSP
SCB
NPCI
NPCO
EPC
PSE
SRP

2000

2001

2002

2003

2004

Average

1.10
-1181
1.04
0.27
0.96
1.76
0.31
0.30

0.40
11876
0.58
0.27
0.81
1.05
0.07
0.06

0.47
13117
0.63
0.26
0.67
0.86
-0.11
-0.08

0.59
10240
0.74
0.27
0.9
1.29
0.23
0.20

0.62
11362
0.77
0.26
0.92
1.35
0.26
0.24

0.64
9083
0.75
0.27
0.85
1.26
0.15
0.14

The required data for calculation of indices have been collected from Pistachio Office and Agricultural
Support Services Company of Iran’s Ministry of Agricultural Jihad and the website of Iran’s Customs
(http://www.irica.gov.ir).
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and it means that imported agricultural inputs (such as fertilizers and toxins) used in
the production process were subsidized by
the government.
The value of NPCO was less than 1 during
different years and this shows that the government received an indirect tax from the
producers and that there was no protectionism.
EPC, which shows the effects of government intervention on product and input markets, was 1.26 for the average period. This
means that the government supported the
product. In 2002, EPC was negative suggesting that the result of government intervention in product and input markets was lossmaking for producers.
The values of two indices (PSE and SRP)
show that the producers received a subsidy
during the period of the study; but in 2002
these indices were negative, indicating that
government interventions in the output and
input markets were destructive for producers.

in the exchange rate, DRC increased by 10%
that is to say, the index changed from 0.64 to
0.58 which shows the increase in comparative advantage for pistachio production. As a
result of the change in this variable, there
was no change in NPCI and private profit;
however, the social profit gained per kilo of
pistachio changed from 9083 Rials to
10,925.2 Rials, revealing a 2% increase. The
effect of a 5% increase in the world price of
pistachio on the mentioned indices was the
same as the effect of a 5% increase in the
exchange rate.
The results of a 5% decrease in the domestic factors cost suggest that the existence of
scientific management on the farm and the
increase in productivity by reducing production costs have an undisputed effect on comparative advantage, and that it has caused a
10% decrease in the DRC. The private profit
and social profit increased by 4% and 7.2%,
respectively, however, their indices didn’t
change. A 5% decrease in the cost of tradable inputs had the same results as the 5%
decrease in the cost of domestic factors.
However, a comparison between the 5% decrease in cost of tradable inputs and the 5%
decrease in cost of domestic factors shows
that the increase in private profit was more
in the latter, and the social profit was more
in the former.

Sensitivity Analysis of Comparative
Advantage and Protection Indices
The results of sensitivity analysis of indices for pistachio in Iran are given in Table 4.
The results show that for every 5% increase

Table 4. Sensitivity analysis of indices for pistachio in Iran (average period).
Indices

Description

Present situation
5% increase in
exchange rate
5% increase in world
price
5% decrease in cost of
domestic factors
5% decrease in cost of
tradable inputs

Profit per kilo of Pistachio (Rial)

DRC

NPCO

NPCI

EPC

Private profit

Social profit

0.64
0.58

0.85
0.81

0.27
0.27

1.26
1.16

14903.4
14903.4

9083
10925.2

0.58

0.81

0.27

1.16

14903.4

10925.2

0.59

0.85

0.27

1.26

15517

9742

0.60

0.85

0.27

1.22

15085

9783
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Table 5 shows the change in DRC as a result of the change in the cost of domestic
factors, world price, and the cost of tradable
inputs. The highest amount of decrease in
DRC occurred when cost of domestic factors
and cost of tradable inputs decreased by 5%
and the world price increased by 5% (the
variety range is considered as 5%). In this
case there was a 17% decrease in DRC (present DRC changed from 0.64 to 0.53) and
the highest amount of increase in DRC occured when the cost of domestic factors and
the cost of tradable inputs increased by 5%
and the world price decreased by 5%; in this
case there was a 19% decrease in DRC (present DRC changed from 0.64 to 0.76).

comparative advantage in pistachio exports
during 2000-2004. During these years RCA
had a rising trend due to an average increase
of 1.84% per year. This shows that the share
of the export value of pistachio from Iran’s
export value of the whole industrial goods
had a 1.84% increase per year, as compared
with the world. The reduction in RCAXT in
2004 was due to the reduction in export
value of pistachio in Iran.
RCAXA for the agriculture sector was also
calculated. The calculated RCAXA shows
that Iran had a comparative advantage in
pistachio exports during 2000-2004. During
these years RCA had a rising trend due to an
average increase of 1.13% per year. This
shows that the share of export value of pistachio from Iran’s total export value of agricultural products showed a 1.13% increase
per year, as compared with the world. The
data derived from RCAXA are in accordance
with RCAXA that indicate the comparative
advantage of pistachio exports in Iran has
improved.
Although the calculated RCA indicates the
comparative advantage in pistachio exports,

Study of Iran’s Comparative Advantage
in Pistachio Export
Table 6 shows the results of calculated
RCA for pistachio in Iran during 2000-2004.
For the general economic state of Iran,
RCAXT was calculated. The RCAXT values
of greater than 1 indicate that Iran had a

Table 5. Change in DRC (for showing change in comparative advantage) as a result of the
change in cost of domestic factors, world price, and cost of tradable inputs.
Change in cost of tradable
inputs

Change in world price

Change in cost of domestic factors
-5%

+5%

-5%

-5%
+5%

0.63
0.53

0.71
0.59

+5%

-5%
+5%

0.69
0.57

0.76
0.63

Table 6. Calculated RCA for pistachio in Iran (2000-2004).
Year

2000

2001

2002

2003

2004

RCAXT
RCAXA

128.62
241.06

140.59
222.06

161.64
231.51

201.12
231

118
249.82

The required data for calculation of RCA were collected from the
(http://state.wto.org/statistics/ data base) and FAO (http://faostate.fao.org).

401

websites

of

WTO

______________________________________________________________ Amirtaimoori and Chizari

pistachio export market in Iran has been in
the hands of a few major importers. For this
reason, the pistachio export market is very
vulnerable. Furthermore, in spite of the fact
that Iran produces more than 200,000 tons
each year (the average amount during 19902005), and that it has also comparative advantage, it has still not been able to have an
effective role in planning the price of the
world pistachio market. This fact shows our
little knowledge of consumption market outside the country. In other words, Iran has not
played a considerable role in advanced marketing management.
This study indicated that Iran has consistently had a comparative advantage both in
pistachio production and exports. But the
findings showed that the comparative advantage was reduced during 2000-2004 the reason of which can be the reduction in yield.
In the pistachio production and export sectors there are problems which have had
negative effects on yield and on Iran’s share
of the world market. The policy implication
from this is that in order to increase yield
and productivity through the reduction of
production costs, we can use scientific onfarm management, apply modern methods,
and develop research and development institutes. Also, the policy implication of increased exports is that the recognition of
penetrable and final consumption markets
seems necessary. The expansion of advertising activities to introduce Iranian pistachio
throughout the world, investment in the
packing and grading industry, and gaining
accurate and complete information from
world markets are other ways of increasing
exports. The consequent benefit of the above
policy implications could be a reduction in
the vulnerability of pistachio exports.
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