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Agricultural Land Productivity Improvement and Trade 
 Liberalization in Iran: A CGE Analysis  

  H. Salami1 

ABSTRACT 

This paper examines the effects of agricultural land productivity improvement on the 
economy of Iran assuming that the domestic and international trade liberalizations will 
open up the opportunities to expand market access. A 25-sector computable general equi-
librium model was developed to simulate the effects of this policy. The simulation results 
indicate that enhancing agricultural land productivity while implementing trade policy 
reform results in an expansion of agricultural sector which, in turn, leads to the expansion 
of food manufacturing and service sectors and mitigating the problem of unemployment. 
Furthermore, improving land productivity results in a decrease in the price of food prod-
ucts and an increase in real GDP. Consequently, food security enhances and Iranian wel-
fare improves. As a result, this is an appropriate domestic policy for Iran. This policy re-
sults in an expansion of agricultural sector which in turn leads to expansion of food manu-
facturing and service sectors, mitigates the unemployment problem, improves the Iranian 
welfare as the real GDP increases, and improves the food security in Iran, as the price of 
food products decreases. 

Keywords: CGE, Land productivity, Trade liberalization, Iran. 
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INTRODUCTION 

Global agricultural trade liberalization has 
accelerated since the Uruguay Round 
Agreements (URA) on agriculture have been 
implemented. The agreements required 
WTO members to gradually reduce domestic 
government support, remove export subsi-
dies, and ease barriers to the market access 
relative to the respective levels of Aggregate 
Measures of Support (AMS) estimated for 
the base period of 1986-1988. While the re-
duced trade distortions in the major supply-
ing nations have opened up opportunities for 
developing countries to reap the benefits 
embodied in international trade, it has raised 
concerns that the implementation of the 
agreements will adversely affect these coun-
tries. These concerns are more serious 
among the net-importing countries and those 
that have not succeeded in revising their 
domestic trade regulations and policies in 

accordance with WTO requirements. As 
Amjadi and Yeats (1995) asserted, some 
URA effects on agriculture could be ad-
verse, unless appropriate domestic policies 
are adopted. They argued that reforms to 
ensure that prices paid to domestic produc-
ers increase in line with international prices 
and that the removal of domestic constraints 
that prevent local producers from taking full 
advantage of new export opportunities are 
among the essential trade policies to miti-
gate the perceived adverse effects of the UR 
agreements. Furthermore, one of the basic 
tenets of economics is that a liberal interna-
tional trade regime leads to a more efficient 
allocation of resources and a higher level of 
economic well being as compared with a 
regime that involves artificial trade distor-
tions. Thomas and Nash (1991) summarize a 
number of studies that indicate the effi-
ciency gains from trade reform ranging from 
1 to 2 percent of GDP per year up to as 
much as 10 percent of GDP if production is 
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Table 1. Trends in trade liberalization in Iran.

Year 1986-1988 1996 1999 All years 
Commodity group ISIC 

code 
Simple 
average 
Tariff-% 

Disper-
sion range 

Simple 
average 
Tariff 

Disper-
sion range 

Simple 
average 
Tariff 

Dispersion 
range 

NTBFR 
(%) 

Agricultural 
Raw Materials 

1 55.5 0-230 15.4 0-100 25.8 0-95 100 

Fish and shell-
fish 

130 119 30-200 25.4 15-50 49.2 25-95 100 

Meat products 
 

3111 175 40-250 28 12-35 40.1 20-85 100 

Dairy products 
 

3112 11.6 0-50 17.5 15-30 35 25-70 100 

Fruit and vege-
table canning 

3115 41 20-100 25.2 0-50 46.1 0-95 100 

Sugar and sugar 
Prod. 

3118 30.6 0-50 12.8 0-20 25 0-45 100 

Beverages 
 

313 253 35-350 48.5 20-100 77.8 45-95 100 

Textiles 
 

321 148 0-335 32.8 0-50 58.6 0-95 100 

Wood products 
 

331 67 0-335 16.6 0-50 32.9 0-95 100 

Chemicals 
 

351 38 0-400 2.6 0-50 3 0-95 100 

Iron and steel 
 

371 29 0-400 4.2 0-20 7.6 0-45 100 

Metal products 
 

381 89 5-500 38.7 20-50 75.3 35-95 100 

Machinery and 
equipment 

382 24 0-200 10 0-30 20 0-67 100 

Source: Calculated by author. 

characterized by increasing returns to scale. 
Also, Rutherford and Tarr (1998) cited stud-
ies that reported even larger direct gains 
from trade liberalization. In addition, the 
advancement of factor productivities is con-
sidered to be an effective factor in export 
promotion and to further the benefits of na-
tional and international trade liberalization.  

The main purpose of this paper is to exam-
ine effects of agricultural land productivity 
improvement on the economy of Iran when 
domestic and international trade liberaliza-
tion open up opportunities to expand access 
to the international markets. The interest to 
consider this policy arises from the fact that 
this option is legitimate under the WTO 
regulation. Thus, it can be taken as a good 
alternative for the current direct subsidy 
payment, which is prohibited under the same 
regulations. To evaluate the effects of this 
policy, the impact of continuing the current 

trade regime which is characterized by high 
level of protection and distortion and non- 
membership of WTO, was investigated, 
while it is assumed that the increased world 
agricultural prices are received by domestic 
producers. Also, an attempt is made to ana-
lyse the consequences of some export pro-
motion measures in selected agricultural and 
the related manufacturing commodities.  

The improvement of land productivity and 
promotion of exports of agricultural com-
modities may have implications for other 
sectors of the economy of Iran. Accordingly, 
a computable general equilibrium (CGE) 
model is used as the analytical framework 
for this study. This approach is chosen as 
CGE models have the ability to incorporate 
inter-sectoral linkages and account for both 
the direct and indirect impacts of policy 
shocks on the economy of Iran.  
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METHODOLOGY 

Trade Distortions in Iran 

The process of economic adjustment in 
Iran, aiming to accelerate economic growth, 
was initiated with the beginning of the First 
Five-Year Development Plan (FFYDP) in 
1988. Liberalizing the trade regime and ex-
change system has been at the heart of the 
adjustment processes. The process of trade 
liberalization in Iran began with lowering 
the level of tariffs and reducing non-tariff 
barriers. Table 1 reports change in the levels 
of tariff, as a measure of trade liberalization, 
for major groups of commodities over the 
years 1986-88, 1996, and 1999.  As indi-
cated, the simple average rate of tariff for 
most of the commodities including agricul-
tural raw materials, fish and shellfish, bever-
ages, textiles, wood products, chemicals, 
iron and steel, has fallen by more than 50 
percent from 1988 to 1999. Except for dairy 
products, the other commodities in the table 
have also experienced a reduction in the 
level of tariffs. Moreover, a substantial re-
duction in the maximum tariff rate of the 
commodity groups, as indicated in the dis-
persion ranges, can be noticed from the ta-
ble. The Non-Tariff Barriers Frequency Ra-
tio (NTBFR), as another measure of trade 
liberalization, is reported in Table 1. Ac-
cording to this measure, there is no single 
commodity group, which can be imported to 
Iran without requiring an import licence. 
Although the percent of NTBFR has not 
changed over the period 1988-1999, to ease 
the process of imports, the number of li-
cences and permits required for importing 
the commodities has been substantially re-
duced (see Salami, 1998). 

Despite the afore mentioned reduction of 
tariff and non-tariff barriers, Iran’s accession 
to the WTO and consequent access to world 
markets would require the eventual elimina-
tion or further eradication of many distorting 
policies in trade, production, and consump-
tion of agricultural commodities, which are 
inconsistent with WTO principles. Reducing 

domestic and trade distortions would realign 
production costs to relative world prices, 
which will result in a reallocation of re-
sources among the competing production 
sectors in Iran.  

Model Specification 

The economy of Iran is divided into 25 sec-
tors: 10 agricultural, 2 mining, 6 manufac-
turing, and 7 service sectors. In the agricul-
tural sector, wheat and wheat products, rice, 
oil seeds (industrial crops), and sugar (sugar 
beets), which constitute the major agricul-
tural imports, are considered as separate 
production sectors. This specification pro-
vides a basis for simulating the effects of 
world price increases of agricultural prod-
ucts, resulting from URA, on the Iranian 
economy. In Iran, horticulture and fisheries 
are regarded as major exporting sectors. Ac-
cordingly, in the present CGE, each of them 
is formulated as a separate sector. In addi-
tion, animal husbandry which provides im-
port-substituting products is another impor-
tant production sector. The mining sector 
consists of two main sub-sectors; crude oil 
and natural gas, and minerals. These two 
sectors are mainly responsible for providing 
the foreign currency required for operating 
and developing the other economic sectors 
in Iran. In the manufacturing sector, food 
industries excluding edible oil, textiles and 
leather industries, carpet and rug industries, 
agricultural machinery and equipment, and 
chemical industries are separated from all 
other industries. This specification can pro-
vide clear linkages between the agriculture 
and the related forward and backward indus-
tries. Furthermore, the “carpet and rug” in-
dustry is a major export-contributing sector, 
while the edible oil industry is a heavily im-
ports-based sector. In addition, the food, tex-
tile and leather industries have considerable 
potential for export promotion given that 
implementation of the URA will expand op-
portunities to access markets. Therefore, the 
above specification can easily accommodate 
various policy simulations. In the service 
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sector, utilities and water supply, banking 
and insurance, trade, transportation, con-
struction, and all public services are consid-
ered as separate sectors. 

It is assumed that all specified sectors, ex-
cept the two public services, and the con-
struction service sectors, are trading sectors. 
They import from the rest of the world, and 
produce and supply goods and services to 
both domestic and foreign markets. The last 
three sectors are non-trading in the sense 
that they supply their services completely to 
the domestic market. The Armington as-
sumption, which treats domestic and im-
ported goods as imperfect substitutes, is 
used for modeling trade in the present CGE 
model (Armington, 1969). This assumption 
is adopted to take into account a two-way 
trade and to avoid an unrealistically high 
degree of specialization. It is assumed that 
imported and domestically produced com-
modities are aggregated into new composite 
commodities based on a constant return to 
scale CES function. The composite com-
modities are used as inputs in the production 
sectors, and are consumed as final goods by 
government and one representative private 
household. The cost minimization assump-
tion applied to the CES production function 
results in the import demand function where 
the levels of imports depend on the ratio be-
tween domestic and foreign market prices 
and the degree of substitutability between 
domestic and foreign commodities. Exports 
are also specified as a function of changes in 
the relative prices of domestic and foreign 
markets. A small country assumption is used 
in specifying all sectors’ imports and ex-
ports, except for those of the mining, horti-
culture, and wheat sectors. Mining and hor-
ticulture exports are modeled with an as-
sumption that Iran has some market power 
in the international markets. This suggests 
that Iranian crude oil and fruit exports face a 
downward sloping excess demand curve 
from rest of the world importers. Further-
more, as Iran is a major wheat importing 
country, it is assumed that Iran has some 
market power in the international wheat 
market. 

The CGE model developed in this study, 
like most models of the ORANI type (Dixon 
et al., 1982; Dixon et al., 1992), assumes 
that, at the first level, primary and interme-
diate inputs are combined in fixed propor-
tion to produce each unit of output. At the 
second level, the primary factor inputs are 
combined using CES technology to make 
GDP. At this level, substitution is made pos-
sible only among primary factor inputs. The 
primary factor inputs include labor, capital, 
and land. It is assumed that labor is used in 
all sectors and fixed in supply within the 
country but mobile among sectors. On the 
other hand, capital input is assumed to be 
sector-specific and fixed in supply. Land 
input is assumed to be used only in the agri-
cultural sectors and is fixed in supply. Inter-
national migration of labor and adjustments 
to the capital stock in response to shocks in 
the economy are not permitted. These long 
run adjustments of labor supply and invest-
ment may obscure the short run impacts of 
shocks in the agricultural sector. Further-
more, the model assumes wage rigidity in 
the labor market. In this specification, the 
labor market clears through adjustments in 
the unemployed labor force. Since capital is 
sector specific, its rental rates, which are 
endogenous to the model, will adjust to clear 
the market for capital input. The same ar-
gument holds for land input in the agricul-
tural sector. Cost minimization yields the 
demand functions for the primary inputs in 
each of the industries. Intermediate demands 
are determined by fixed coefficients.  

In the present model, there is one represen-
tative private household that consumes 
commodities and supplies the primary fac-
tors of production. The household income is 
formed by primary factor rewards. The 
household demands for commodities are 
derived from maximization of a Cobb-
Douglas utility function subject to its in-
come corrected for taxes. The same argu-
ment holds for deriving government con-
sumption demand for commodities. The 
complete algebraic model is presented in 
Appendix 1. The definitions of variables 
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used in the model are shown in Appendix 2 
while the parameters of the model are given 
in Appendix 3.   

The model is short-run in nature. In this 
scenario, the markets for factor inputs re-
spond to policy shocks through price 
changes while, in the long run, the adjust-
ments are mainly through quantity changes. 
The model is not closed in the sense that 
neither the changes in exports equal the 
change in imports nor the changes in savings 
equal the change in investments. Since capi-
tal stock is fixed, there are no changes in 
investment. Consequently, it is assumed that 
there are no savings. The exchange rate is 
also assumed to be fixed and the balance of 
payments adjusts any change in the trade 
balance. 

Following Johansen (1960), the model is 
specified in the form of proportional rates of 
change in which variables are specified in a 
system of linear equations. In order to ac-
count for linearizing errors associated with 
Johansen’s approach, a multi-step solution 
was obtained using the GEMPACK pro-
gram. (See Hertel et al. 1992, for details on 
errors associated with linearized models.) 

The main sources of data are:  
a) The input-output table for 1991 (Iran 

Statistical Center, 1994);  
b) The National Accounts data for 1991 

published by the Central Bank of the Islamic 
Republic of Iran;  

c) The data on factor elasticities of substi-
tution in the agricultural sectors are taken 
from Salami (1996);  

d) The values for other parameters are 
adopted from drawing heavily on the litera-
ture. (Sadoulet and deJanvry1991, is the 
main reference for export demand elastic-
ities.)      

To investigate the effects of land produc-
tivity enhancing policy, three different pol-
icy measures are simulated. 

1) Continuing the present trade regime 
which is characterized by a highly protected 
and distorted regime and a non-membership 
of WTO, while opening up the domestic 
market to price signals in the world market. 
In this scenario, the world prices of major 

agricultural products such as wheat, rice, 
sugar beets, industrial crops, fruits, and 
vegetable oils are assumed to increase by  4 
to 10 percent as predicted by FAO(1995), 
Goldin and van der Mensbbrugghe (1995), 
and Brando and Martin (1993).   

2) Allowing local producers to take full ad-
vantage of new exports opportunities and, 
thus, expand exports of fruits (including 
nuts), carpets and rugs, and textiles by 10 
percents, while leaving other policies un-
changed.   

3) Reducing public expenditure on produc-
tion subsidies by 20 percent and increasing 
the expenditure to raise the land productivity 
by 10 percent, while taking advantage of 
new exports opportunities. 

RSULTS AND DISCUSSION     

The impacts of land productivity improve-
ment on the agricultural sector on the econ-
omy of Iran are analyzed within three differ-
ent scenarios. Specifically, the effects on 
domestic production, prices, imports, ex-
ports, household demand and expenditure, 
employment, GDP, and inflation are investi-
gated and analyzed. 

Scenario I 

Table 2 reports simulation results of an in-
crease in world prices of the specified com-
modities on the economy of Iran. According 
to this scenario, transmission of increased 
world prices for the aforementioned agricul-
tural products to the domestic market results 
directly in an increase in prices of substitut-
ing products and indirectly in an increase in 
the product prices of poultry and husbandry. 
This induces the expansion of domestic pro-
duction in all agricultural sectors, except for 
the forestry sector. The output response to 
the price increases is not the same in all sec-
tors. Wheat shows the highest degree of re-
sponsiveness (0.9 %) while the industrial 
crop sector reveals the lowest one (0.02 %). 
The rise in agricultural sector outputs and 
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the decline in demand for agricultural com-
modities as a result of price increases, re-
duce the need for importing agricultural 
commodities. The import reduction is 7.61 
percent for wheat, 6.7 percent for rice, 6.8 
percent for sugar beets, 3.57 percent for in-
dustrial crops, 6.95 percent for meat prod-
ucts, and 0.23 percent for fruits.  

The increased agricultural output prices 
will also increase the cost of production in 
the sectors using agricultural products as 
inputs. This results in a 0.3 percent increase 
in the prices of food industry products, 0.07 
percent in the prices of vegetable oils, 0.16 
percent in the prices of textiles, and 0.17 

percent in prices of carpets and rugs. This in 
turn causes a reduction in household demand 
for these commodities. On the other hand, 
expansion in the agricultural sectors leads to 
an increase in demand for the primary inputs 
(labor, land, and capital) used in these sec-
tors, the products of support industries 
(namely, machinery, equipment, and chemi-
cal products), and the demand for credits 
and insurance services. 

Among the macroeconomic variables, a 
rise of 0.9 percent in the consumer price in-
dex is noticed as a result of increases in the 
prices of most agricultural and non-
agricultural products. A small reduction in 

Table 2. Effects of agricultural world price increases on the economy of Iran. 

Sectors 
Output 
Price 

Output 
Supply 

Imports Exports Household 
Demand 

Demand for 
Labor 
Input 

Price of 
Capital 
Input 

Wheat 0.59 0.89 -7.61 na -0.64 079 1.59 
Rice 0.58 0.07 -6.7 na -0.57 1.10 1.39 
Sugar beets 0.50 0.20 -6.8 na -0.4 1.25 1.56 
Inds.crops .2.0 0.02 3.57 -3.53 -0.19 2.3 5.65 
Other crops 0.28 0.58 -2.73 -0.83 -0.37 0.69 0.86 
Fruits 0.70 0.05 -0.23 na -0.5 0.10 0.12 
Poultry and Husbandry 0.26 0.11 -6.95 -0.78 -0.27 0.25 0.49 
Forestry 0.06 -0.01 0.02 -0.19 -0.06 0.21 4.12 

A
gr

ic
ul

tu
re

 

Fisheries 0.001 0.003 -0.003 -0.004 -0.001 -0.003 0.06 

Food Industry 0.300 0.08 -1.64 na -0.29 0.29 -0.40 
Vegetable and oils 0.07 2.84 -4.07 -0.20 -0.13 0.93 -0.91 
Other industries 0.09 0.05 0.08 -0.17 -0.04 0.11 1.18 
Chemicals, Machin-
ery and equipment 

0.06 0.05 -0.08 -0.18 0.04 0.08 0.00 

Carpets and Rugs 0.17 0.13 -5.23 na 0.17 -0.18 0.009 

M
an

uf
ac

tu
rin

g 

Textiles 0.16 0.62 0.70 an -0.15 0.71 -0.014 

M
in

in
g Crude oils and Gas 

Other mining 
-0.001 
0.00 

0.0 
0.007 

na 
0.007 

na 
0.00 

0.001 
0.000 

0.00 
0.009 

-0.017 
0.005 

Transportation -0.02 -0.001 -0.006 0.03 0.011 -0.002 0.017 
Trade -0.01 -0.001 -0.007 0.04 0.013 -0.003 -2.06 
Utilities and  
Water supply 

-0.02 0.002 0.001 0.00 0.002 0.002 -2.19 

Banking and insur-
ance 

0.002 0.001 0.000 0.01 0.003 0.004  

Construction -0.29 -0.47 na a na 0.29 -0.62  

Se
rv

ic
es

 

Public Service -0.30 -0.35 na na 0.29 0.44  
a na, stands for not applicable. 
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GDP by 0.03 percent is shown as a contrac-
tion in the service sectors, which has a share 
of almost 40 percent in Iranian GDP (Table 
5). Furthermore, total imports increase, 
while total exports decrease. The slowdown 
in GDP growth leads to a fall in the overall 
level of employment. 

On the basis of the above results, allowing 
increased world agricultural prices to be 
transmitted to the domestic markets while 
leaving all other policies unchanged can 
generate negative effects on the overall 
economy of Iran, and thus it is not recom-
mended. 

Scenario II 

This scenario examines the degree to which 
the negative effects of increased world 
prices of agricultural products on the econ-
omy of Iran can be offset by setting an ex-

port promotion policy. Since fruits (includ-
ing nuts), carpets and rugs, and textiles are 
all major Iranian non-oil exporting items, it 
is assumed that exports of these products 
will be increased by 10 percent as a result of 
increased market access opportunity ex-
pected following URA implementation. The 
results of this simulation are reported in Ta-
bles 3 and 5. Table 5 reveals two noticeable 
points. First, export expansion of agricul-
tural products improves GDP growth and the 
level of employment so that the negative 
effects of the first scenario from these two 
perspectives are mitigated. A 0.01 percent 
improvement in real GDP and a 0.05 percent 
increase in the level of employment are the 
immediate effects of the expansion in ex-
ports. Second, export expansion exacerbates 
the inflationary effects of increased world 
agricultural prices on the economy of Iran in 
the short run. This overall price increase, in 

Table 3. Effects of agricultural export promotion on the Iranian economy. 

Sectors 
Output 
Price 

Output 
Supply 

Imports Exports Household 
Demand 

Demand for Labor Price 
of 

Capital 
Wheat 0.78 2.44 -9.95 na    -0.83 1.03 2.06 
Rice 1.74 0.67 -6.51 na    -1.74 3.10 4.20 
Sugar beets 0.08 0.06 -2.45 na    -0.8 2.47 3.00 
Inds. crops 2.39 0.04 -9.4 6.87    -2.23 24.3 8.12 
Other crops 0.52 0.83 -5.8 -1.54    -0.64 1.31 1.64 
Fruits 3.58 0.30 1.7 10.0    -0.33 0.88 1.10 
Poultry and Husbandry 0.18 0.13 -13.4 -0.54    -0.19 0.05 0.09 
Forestry 0.12 -0.008 0.03 -0.36    -0.12 0.42 0.83 

A
gr

ic
ul

tu
re

 

Fisheries 0.002 -0.008 -0.007 -0.008    -0.003 -0.0066 --0.02 

Food Inds. 0.51 0.14 2.7 na    -0.48 0.47 0.95 
Vegetable Oils 0.61 4013 -4.2 -1.81    -1.34 3.60 17.3 
Other industries 0.14 0.12 0.19 -0.40    -0.10 0.26 0.32 
Chemicals, Machinery 
and Equipment 

0.14 0.13 -0.2 0.43    0.10 0.19 -0.95 

Carpets and Rugs 22.44 1.85 24.5 10.0    -1.17 1.15 5.91 

M
an

uf
ac

tu
rin

g 

Textiles 3.58 14.3 1.6 10.0    -0.32 1.62 2.70 

M
in

in
g Crude oils and Gas 

Other Mining 
-0.004 
0.00 

0.00 
0.017 

na 
0.01 

na 
0.00 

   0.004 
   0.00 

0.001 
0.02 

0.00 
0.02 

Transportation -0.02 -0.003 -0.01 0.08    0.02 -0.005 -0.03 
Trade -0.03 -0.002 -0.01 0.09    0.03 -0.007 -0.04 
Utilities and Water 
supply 

-0.01 0.004 0.003 0.00    0.007 0.005 0.013 

Banking and Insurance. 0.008 0.002 -0.002 0.02    0.008 0.009 0.04 
Construction -0.68 -1.11 na na    0.68 -1.46 -4.8 Se

rv
ic

es
 

Public Service -0.69 -0.82 na na    0.69 -1.03 -5.1 
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turn, causes a reduction in the real income of 
Iranian households from (-0.09) to (–0.14) 
percent. 

Scenario III 

This scenario investigates the conse-
quences of agricultural land productivity 

improvement as an alternative policy for the 
current direct subsidy payment to the agri-
cultural sectors. The investment required to 
advance land productivity is financed by 
expenditures saved from a partial removal of 
subsidy on agricultural inputs. In this sce-
nario, it is specifically assumed that the ex-
penditure saved from a 20 percent reduction 
in the agricultural subsidies is invested in 

agricultural land to increase productivity by 
10 percent. The encouraging results of this 
scenario are presented in Tables 4 and 5. 
According to Table 5, growth of the real 
GDP (3.81%), an increase in the level of 
employment (2.52%), a rise in exports 
(2.05%), a decline in imports (-0.4.22%), 
and an increase in the real income of the 
household (2.41%) are all positive effects of 

implementing the above policy. 
These results are not surprising, since the 

progress in land productivity decreases the 
unit cost of production and increases the 
producers’ profits, and thus encouraging 
greater production of goods and services. 

As indicated, the enhancement in land pro-
ductivity offsets the negative effects of the 
previously described scenarios, and results 

Table 4. Estimates of land productivity improvement.   
Sectors Output 

Price 
Output 
Supply 

Imports Exports Household 
Demand 

Demand 
For Labor 

Price of 
Capital 

Wheat -2.96 2.55 -7.05 na 0.60 4.03 8.23 
Rice -6.39 2.33 -18.9 na 10.9 13.1 15.9 
Sugar beets -0.45 0.20 -12.5 na 4.12 17.8 21.8 
Inds. crops -17.4 0.31 -7.58 6.61 3.8 16.83 23.1 
Other crops -1.49 1.63 -3.23 4.32 2.00 3.38 4.26 
Fruits 5.30 1.36 12.0 10 1.61 5.60 7.07 
Poultry and Husbandry -5.03 0.64 -8.8 13.8 1.34 4.01 8.16 
Forestry -2.50 -1.80 9.81 -4.92 -17.2 7.47 17.9 

A
gr

ic
ul

tu
re

 

Fisheries 0.212 -2.55 -3.22 -0.63 3.42 3.21 6.556.55 

Food Industry -1.12 0.52 -5.17 10 2.55 -0.56 -1.10 
Vegetable Oils 0.24 4.90 -5.7 -0.72 2.56 8.1 23.15 
Other industries -1.09 1.50 2.04 3.31 4.54 -3.02 -3.75 
Chemicals, Machin-
ery and Equipment 

0.97 0.77 1.26 -2.88 2.94 1.11 5.68 

Carpets and Rugs 25.12 8.35 16.69 10 0.19 3.50 18.5 

M
an

uf
ac

tu
rin

g 

Textiles 5.62 9.13 3.55 10 9.0 6.71 59.8 

M
in

in
g Crude oils and Gas 

Other Mining 
0.07 
0.07 

3.71 
3.71 

na 
-0.01 

na 
-0.21 

3.57 
3.57 

-0.004 
-0.06 

0.001 
-0.05 

Transportation 2.26 0.50 1.48 -6.5 1.35 0.83  
Trade 3.32 0.48 1.48 -9.31 0.32 0.90 4.61 
Utilities and 
Water supply 

2.73 2.88 1.54 0.0 2.73 1.79 6.12 

Banking and 
Insurance. 

3.43 0.37 1.90 -9.63 0.21 0.91 4.6 

Construction 2.23 3.32 na na 1.38 4.46 15.38 

Se
rv

ic
es

 

Public Service 2.41 2.54 na na 1.20 3.26 17.0 

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

07
3.

20
06

.8
.2

.4
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

st
.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

                             8 / 14

https://dorl.net/dor/20.1001.1.16807073.2006.8.2.4.4
https://jast.modares.ac.ir/article-23-4061-en.html


Land Productivity and Trade Liberalization: CGE analysis__________________________  

101 

in the aforementioned positive impacts on 
the economy of Iran. Therefore, one can 
conclude that improvement in the land pro-
ductivity should be considered as an appro-
priate domestic policy in order to prevent the 
adverse effects of trade liberalization, and to 
reap the benefits of national and interna-
tional trade liberalization.  

CONCLUSION 

The findings of this study are consistent 
with the wisdom that reducing trade distor-
tion and expanding trades results in an im-
provement in overall economic efficiency 
and growth. The types of policies and the 
economic environment, however, have im-
portant implications for the other macroeco-
nomic variables. In the context of the Iranian 
economy a policy package that consists of 
increasing land productivity, removing input 
subsidies, and expanding exports appears to 
be an appropriate policy option for increas-
ing the supply of agricultural and non-
agricultural output, improving real house-
hold income, and enhancing labour em-
ployment. In other words, the Iranian econ-
omy cannot benefit from joining the WTO 
unless this is accompanied by a set of poli-
cies which result in an improvement in land 
productivity in the agricultural sector. 
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APPENDIX 1 

Equations of the Model 
 

1. Final demand: 

1,2,...22=i   ]- P$- P[  = z (1.5)

23,24.25=i       f + P-C = z (1.4)

1,2,...,22=i        f +P-C = z (1.3)
23,24,25=i            P-C = z (1.2)
1,2,...,22=i            P-C = z (1.1)

Eiii
d
iw

g
iic

gd
ig

g
iic

gd
ig

ic
h

ih

ic
hd

ih

φγ(

(

(

 

 
2. Demand for Intermediate Inputs: 

23,24,25=j  1,2,...,25=i      z = X (2.2)

1,2,...,22=j  251,2,3,...,=i      D = X (2.1)
c
jij

c
jij

1,2,...,22=i    )]+P($  -P. -P[  - z = D (2.3) mi
m
ici

d
icii

s
i

c
i φθθσ(  

1,2,...,22=i   )]+P($  -P.- )+P[($  - z= M (2.4) mi
m
ici

d
icmii

s
i

c
i φθθφσ(  

 
3. Demand/Supply of Primary Inputs 

,101,2,...7,9=j        + .PA]SA- PK.SK- .PLSL -[PA   - D = A (3.5)

23,24,25=j        + .PA]SA- PK.SK- .PLSL -[PK   - z = K(3.4)

1,2,...,22=j        + .PA]SA- PK.SK- .PLSL -[PK   - D = K (3.3)

23,24,25=j        + .PA]SA- PK.SK- .PLSL - [PL  - z = L (3.2)

1,2,...,22=j        + .PA]SA- PK.SK- .PLSL - [PL  - D = L (3.1)

ajjjjjj
c
jj

kjjjjjj
s
jj

kjjjjjj
c
jj

ljjjjjj
s
j

d
j

ljjjjjj
c
j

d
j

αε

αε

αε

αε

αε

 

LSE = EL (3.6) d
ii

25

1=i

.∑  

EL)./1(PL)7.3( λ=  
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.EL +.UL = E (3.8) eu ψψ  
 
4. Market Clearing Conditions 
 

1,2,...,25=j 1,2,..,22,=

i  C- + + PAV+ PKV+ PLV+ PW = P (4.1) iisioiiiaiikiilijcji

25

1j=
i &Ωϕτϕτ∑

1,2,...,25=j 23,24,25=

i C- + + PAV+ PKV+ PLV+ PW = P (4.3) iisioiiiaiikiilijcji

25

1=j
ic &Ωϕτϕτ∑  

1,2,...,25=j 1,2,...,22=i       X + z + z + z = Z (4.4) d
ijix

25

1=j

d
iwiw

d
igig

d
ihih

s
i ββββ ∑((((  

1,2,...,22=i                                                   M + D = Z (4.5) c
i

m
ic

c
i

d
ic

d
i θθ
(  

1,2,...,25=j 22,23,25=i             X + Z + Z = Z (4.6) d
ijix

25

j=1

d
igig

d
ihih

s
i βββ ∑  

 
5. Export  

] + $ + [ P_ = E (5.1) Ei
d
iwiE

22

1=i

φ∑ξ&  

 

 

6. Household Income and Expenditure 

)A(PA KPKL(PL = Y (6.1) j +  + ) + (  + ) +  aj

25

1=j
jkj

25

1=j

d
jlj

25

1=j

h µµµ ∑∑∑  

τhhhh  - Y + APC = C (6.2)  

CPI - C = RC (6.3) hh  

8. Real GDP 
CPI - Y = RGDP (8.1) h  

 
9. Price Indecies 

PH  = CPI (9.1) ici

25

1=i
∑  

7. Government  Income and Expenditure 

) + (  + ) +  + (  

) + (  + ) +  + ( +) + ( 

YZP

YAPSDPX = Y (7.1)

hh
hoi

s
iicoi

25

4=i

hh
voi

c
iioi

22

1=i
ij

25

1=j
isi

25

1=i

g

τωτω

ωτωΩω

∑

∑∑∑
 

7. Government  Income and Expenditure 

) + (  + ) +  + (  

) + (  + ) +  + ( +) + ( 

YZP

YAPSDPX = Y (7.1)

hh
hoi

s
iicoi

25

4=i

hh
voi

c
iioi

22

1=i
ij

25

1=j
isi

25

1=i

g

τωτω

ωτωΩω

∑

∑∑∑
 

Y + APC = C (7.2) ggg  

CPI - C = RC (7.3) gg  
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APPENDIX 2 

Endogenous Variables                                                             
Variables Definition 

Ch Aggregate household expenditure 

Cg Aggregate government expenditure 

RCh Real household expenditure 
RCg Real government expenditure 

RGDP Real GDP 

E&  Total Exports 

UL Unemployed labour force 
M_  Total Imports 
Pic Price of composite commodities 
PL Wage of labour. 
Pkj Rental price of capital in industry i 
PA Rental price of land in industry i 
Pi Price of domestic goods i 
d
ihZ
(

  Demand for composite commodities by households 

d
ihZ
(

 Demand for services by household s 

d
igZ
(

 Demand for composite commodities by government 

d
igZ
(

 Demand for services by government 

X ij
d Demand for intermediate input j by industry i 

s
iZ

(
i
S Supply of output of by industry I 

Zi
S Supply of services 

d
iZ

(
i
d Demand for output of composite commodities i 

d
iwZ
(

 Foreign demand for commodity i 

Di
c Usage of domestic goods in composite goods i 

Mi
c Usage of imported goods in composite goods i 

Lj
d Demand for labour by industry j 

Yh Household income. 
Yg Government income net of subsidies 

φ  Exchange rate - local dollars per foreign dollar        

CPI Consumer Price index     
αlj Labour-specific technical change                        

αkj Capital-specific technical change                        

αAj Land-specific technical change       

C&  Cost shifter technical change in agricultural sector 
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APPENDIX 2 (CONTINUED) 

 
Exogeous Variables                                    

Variables Definition 
fg

 j                             Exogenous shifts in government expenditure 

E                                   Total labour force 

 $Pmi                        Import prices in foreign currency                     
$PEi                Export prices in foreign currency   

APCH                   Average propensity to spend by households                
APSH Average propensity save by households to save 
APCg                   Average propensity to spend by government 
Ωi Rate of subsidy on intermediate input in industry I          
τoi Tax rate on revenue of industry  i                
τh Tax rate on household income                         
Ki

d Demand for capital by industry i 
Ai

d             Demand for land by agricultural sector                          

 

APPENDIX 3 

Coefficients of the Model 
 

Coefficients Definitions 
γi Elasticity of demand for exportable goods 
σi Elasticity of substitution between domestic and imported goods 
λ Supply elasticity of labour inputs 
εj Elasticity of substitution between primary factors in industry i 
Slj Share of labour in total factor inputs in i 
Skj Share of capital in total factor inputs in industry i 
Saj Share of land in total factor inputs to each industry i 
θic

d Share of domestic good i in the composite good  
θic

m Share of imported good i in the composite good  
Cj Total costs in industry i excluding tax 
Wji Share of good j in costs of industry i  
Vjl Share of labour in costs of industry i 
Vkj Share of capital in costs of industry i 
Vaj Share of land in costs of industry i  
βih Share of household demand in total demand for good i 
βig Share of government demand in total demand for good i 
βia Share of intermediate usage in total demand for good i 
βiw Share of foreign demand in total demand for good i 
ντi Share of production tax in total demand for good i 
νsi Share of subsidy in total demand for good i 
Oi Share of output of each sector in total output  
Hi Share of good i in total household expenditure 
ξim Share of imported good i in total value of imports 
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APPENDIX 3 (CONTINUED) 

Coefficients of the Model 
Coefficients Definitions 

ξiE Share of exportable good i in total value of exports 
µlj Share of wages in gross household income in industry i 
µkj Share of rent on capital in gross household income in industry i 
µAj Share of rent on land in gross household income in industry i 
ωoi Share of production taxes on revenue of industry i in government income 
ωwi Share of subsidies on intermediate inputs of industry i in government income 
ωhi Share of household income taxes in government income  
ωv Savings from households as share of government income 
Sei Share of sector j in total employed labour force 
ψe Share of total employed labour force in the economy 
ψu Share of total unemployed labour force in the economy 

رچوب تحليلي در چا: هاي كشاورزي و آزاد سازي تجاري در ايران بهره وري زمين
 الگوي تعادل عمومي

 سلامي.  ح

 چكيده

ازي سر اقتصاد ايران با اين فرض كه در اثر آزادبهاي كشاورزي را ن وري زمي اين مقاله اثرات بهبود بهره 
در اين . .دهد تجاري فرصت دسترسي به بازار جهاني به روي ايران گشوده مي شود مورد بررسي قرار مي

 را در شرايط  تا آثار اين سياسته بخشي تدوين شد25ابل محاسبه راستا يك الگوي تعادل عمومي ق
هاي كشاورزي انگاه كه همراه با زمين وري ارتقا بهرهدهد كه نتايج نشان مي. سازي نمايد  شبيهمتفاوت

موجب توسعه بخش كشاورزي مي گردد كه اين خود منجر به توسعه  باشد سياست آزاد سازي تجاري
به . بخشد  به كشاورزي و خدمات مي شود و مشكل بيكاري را در كشور بهبود ميبخشهاي صنايع وابسته

علاوه بهبود بهره وري زمين باعث كاهش قيمت مواد غذايي و افزايش رشد توليد ناخالص داخلي كشور 
بنابراين تعقيب . مي شود كه در نتيجه آن امنيت غذايي در كشور بهبود و رفاه عمومي مردم افزايش مي يابد

گيري از منافع حاصل از   براي بهرهوري زمينهاي كشاورزي يك سياست مطلوب سياست ارتقا بهره
 .در ايران محسوب مي شودآزادسازي تجاري 
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