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July 2012

Chairman: Professor Mad Nasir Shamsudin, PhD

Faculty: Agriculture

The food crop sector in Iran plays an important role in the economy. In 2000 — 2008, it
contributed about 11 percent to the country’s GDP, and approximately 23 percent of
non-oil exports. In order to reduce the dependency on oil export and to enhance the
level of food self-sufficiency, food production has been emphasized by the
government as mentioned in the policies of guaranteed purchase for crops and

subsidizing inputs.

This study aims to investigate the comparative advantage of selected food crop
production, namely, wheat, barley, potato, rice, and corn, and recommend policy
instruments for improvement of the selected food crop. The Domestic Resource Cost
(DRC) was employed to measure the comparative advantage of the selected food
crops in five regions: Northern, Southern, Central, Eastern, and Western. The Nominal

and Effective Protection Coefficients were used to measure the magnitude of the
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government interventions. The DRC was computed through the Policy Analysis
Matrix (PAM) method. Shadow prices of domestic resources were calculated through

estimation of Cobb-Douglas production function by using panel data models.

The general results of the study indicated comparative advantage for all selected food
crop production, except rice, in the study period (2001-2008). Besides, government
has paid subsidy on inputs in production of all selected crops, but in contrast, it has
imposed direct and indirect taxes on crops in related market more than inputs
subsidies. The resultant of these polices in selected crops production (except rice)
have been not in favor of farmers that indicated total protection policy in crops
production has been neutralized. The specific results of the comparative advantage
and supports of products and inputs in crop - region level, revealed that the barley
production had a comparative advantage except in the Eastern and Southern regions.
The DRC for the entire country is obtained to be less than one (0.90), suggesting a
comparative advantage in the production of barley in country level. While corn has a
comparative advantage only in production of Western region and also average of this
indicator for country is equal to 0.99 that showed the country has a brittle comparative
advantage. The lowest DRC in this study belongs to the rice with a quantity equal to
2.01, that showed the north region and also in country level while this crop has a
disadvantage. Potato has a strong comparative advantage among the studied crops.
The DRC of this crop in all regions and country is less than one, which indicated that
Iran has a notable value of comparative advantage in production of potato. The results
of DRC for wheat illustrated that all regions (except Southern) have a comparative
advantage. A DRC equal to 0.94 for the whole country suggest a comparative
advantage in production of this crop. Finally, investigation of the government
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intervention showed that NPCO for all products in all regions (except in rice) were
computed to be less than one. This implies that the government imposed a tax on the
production of these crops. While NPCI for all commodities, all regions and also the
whole country were computed less than one which suggests the producers received
subsidies for all tradable inputs. The results of the EPC were computed to be less than
one for four products. This indicates that government received implicit tax from
producers of barley, potato, corn, and wheat which implies the resultant of this

intervention was detriment to producers of mentioned crops.

Some of the important implications of this study are as follows: (1) the products
include wheat, barley, corn, and potatoes have mainly comparative advantages.
Therefore, the expansion of these crops in all regions is recommended. Rice
production is recommended in order to improve the production methods and to choose
the high yielding varieties; (2) the results show that the government have subsidies
inputs in production of all crops in whole regions. Supporting the products that have
comparative advantage in production is reasonable. In contrast, protection of the
products that had comparative disadvantage is considered waste of resources; (3) the
intervention of government in crops markets (exception of rice) was detriment to the
farmers, so it is recommended to the government to avoid intervention in the crops
market and also to allocate guaranteed purchase to the regions that have the highest
comparative advantage;(4) the resultant of government intervention in inputs and
outputs markets including wheat, corn, barley and potatoes was detriment to the
farmers, so it is recommended to the government to adopt policies that will be a

positive resultant of interventions.
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MOHAMMAD HASSAN VAKILPOOR

Julai 2012

Pengerusi: Prof Mad Nasir Shamsudin, PhD

Fakulti: Pertanian

Sektor penanaman makanan di Iran memainkan peranan yang penting dalam ekonomi.
Dalam tahun 2000 - 2008, ia menyumbang 11 peratus kepada GDP negara, dan lebih
kurang 23 peratus eksport bukan minyak. Bagi mengurangkan ketergantungan eksport
minyak dan mempertingkatkan paras makanan sara-diri, pengeluaran makanan telah
ditekankan oleh kerajaan seperti yang termaktub dalam dasar-dasar pembelian

terjamin tanaman dan input subsidi.

Kajian ini bertujuan menyelidik kelebihan komparatif pengeluaran tanaman makanan
terpilih, iaitu gandum, barli, kentang, beras dan jagung, dan menyarankan instrumen
dasar untuk penambahbaikan tanaman makanan terpilih. Kos Sumber Domestik
(DRC) telah digunakan untuk mengukur perbandingan kelebihan tanaman makanan
terpilih dalam 5 kawasan: Utara, Selatan, Tengah, Timur, dan Barat. Koefisien
Perlindungan Nominal dan Efektif digunakan untuk mengukur magnitud

campurtangan kerajaan. Koefisien DRC dan Perlindungan dikira melalui kaedah
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Matriks Analisis Dasar (PAM). Harga bayangan sumber domestik dikira melalui

penganggaran fungsi pengeluaran Cobb-Douglas dengan menggunakan model panel.

Keputusan-keputusan kajian perbandingan kelebihan untuk pengeluaran semua
tanaman makanan terpilih kecuali beras yang dikumpul dalam jangkamasa kajian
(2001-2008). Di samping itu, kerajaan telah membayar subsidi ke atas input
pengeluaran semua tanaman terpilih. Walaubagaimanapun, ia telah mengenakan cukai
langsung dan tidak langsung ke atas tanaman dalam pasaran berkaitan lebih daripada
input subsidi. Hasil dasar-dasar dalam pengeluaran tanaman terpilih (melainkan beras)
tidak memihak kepada para petani, sekaligus menunjukkan polisi perlindungan dalam

pengeluaran tanaman telah dineutralkan.

Keputusan-keputusan kelebihan komparatif dan sokongan-sokongan produk dan input
pada tahap tanaman-kawasan menunjukkan bahawa pengeluaran barli mempunyai
kelebihan kecuali di kawasan timur dan selatan. Nilai DRC di seluruh negara
diperolehi adalah kurang dari 1 (0.90). Ini bermakna terdapat kelebihan dalam
pengeluaran barli di peringkat nasional. Sementara itu, jagung mempunyai kelebihan
pengeluaran hanya di kawasan barat dan purata petunjuk untuk negara adalah
bersamaan dengan 0.99 yang menunjukkan bahawa negara ini mempunyai kelebihan
komparatif yang rendah. Padi menunjukkan nilai DRC terendah dalam kajian ini
dengan kuantiti bersamaan dengan 2.01. Ini menunjukkan kekurangan tanaman ini di
kawasan utara dan pada peringkat negara. Kentang mempunyai kelebihan komparatif
yang kukuh di kalangan tanaman yang dikaji. Nilai DRC tanaman ini di semua

kawasan dalam negara kurang dari satu, dan ini menunjukkan bahawa Iran
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mempunyai nilai kelebihan komparatif yang ketara dalam pengeluaran kentangnya.
Keputusan DRC untuk gandum menunjukkan bahawa semua kawasan (kecuali
bahagian Selatan) mempunyai kelebihan komparatif. Nilai DRC bersamaan 0.94 untuk
seluruh negara membuktikan terdapat kelebihan komparatif dalam pengeluaran
tanaman ini. Akhir sekali, campurtangan kerajaan menunjukkan bahawa NPCO untuk
kesemua produk di semua kawasan (kecuali padi) dikira sebagai kurang dari satu. Ini
menunjukkan bahawa kerajaan telah mengenakan cukai ke atas pengeluaran tanam-
tanaman ini. Sementara itu, NPCI untuk semua komoditi untuk semua kawasan dalam
negara dikira kurang dari satu. Ini bermakna pengeluar menerima subsidi untuk semua
input yang didagangkan. Keputusan EPC dikira bernilai kurang dari satu untuk
kesemua empat produk. Ini menunjukkan bahawa kerajaan menerima cukai tersirat
dari para pengeluar barli, kentang, jagung, dan gandum yang menandakan

campurtangan kerajaan menjejaskan para pengeluar tanaman yang disebut di atas.

Beberapa implikasi penting kajian ini adalah seperti berikut: (1) produk-produk
termasuk gandum, barli, jagung dan kentang, kebanyakannya mempunyai kelebihan
komparatif. Oleh itu, pemeluasan tanaman tersebut di semua kawasan adalah
digalakkan. Pengeluaran Beras adalah disarankan untuk menambahbaiki kaedah
pengeluaran dan pemilihan variasi yang boleh mengeluarkan hasil yang banyak; (2)
Hasil keputusan menunjukkan bahawa kerajaan mempunyai input subsidi dalam
pengeluaran semua tanaman di seluruh negara. Produk-produk yang mempunyai
kelebihan komparatif dalam pengeluaran adalah wajar diberi sokongan. Sebaliknya,
perlindungan ke atas produk-produkyang tidak mempunyai kelebihan komparatif
dianggap sebagai pembaziran sumber;(3) campurtangan kerajaan dalam pasaran
tanaman ( dengan pengecualian beras) boleh menjejaskan petani. Oleh itu, adalah
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disarankan agar kerajaan cuba mengelak dari sebarang campurtangan dalam aspek
pasaran tanaman dan juga menempatkan pembelian terjamin kepada kawasan-
kawasan yang mempunyai kelebihan komparatif tertinggi;(4) hasil campurtangan
kerajaan dalam input dan output pasaran termasuk gandum, jagung, barli dan kentang
boleh memberi kesan negatif kepada para petani. Maka, kerajaan disarankan
menerapkan polisi yang memberi kesan positif kepada mereka yang terlibat dalam

penanaman dan pengeluaran tanaman makanan terpilih ini.

X



ACKNOWLEDGEMENTS

I am grateful to Allah for all the blessings that has granted on me and thank Him for
giving me courage, health, and strength to do and complete this study. It is
understandable that human is not able to compensate all others assistance. Hence, it
is better to request Allah to reward the people who help others. Life cannot go
through without the help and guidance from others. In fact, my deepest gratitude
goes to many people and institutions for their kind help and support at various stages
of my research work. Success in doing this thesis owes those who directly and
indirectly helped me to be able to complete it, and I would have done. In the second
stage thank the Malaysian Government and people for providing this opportunity, I
can study at the PhD program, and I'll praise you for your kindness and your good

morals that have been able to tolerate the other nation.

I wish to express my deep sense of appreciation and gratitude to my supervisor,
Professor Dr. Mad Nasir Shamsudin, Dean of the Faculty of Agriculture for his
continued encouragement, critical assessment, and invaluable suggestions during this
work. Your moral, constant support and encouragement have helped me to press on
until the research is written and completed. Ilearned and experienced a lot to doing a

good research.

I am appreciative also to my committee member and Head of Department of
Agribusiness and Information Systems, Prof. Dr. Zainal Abidin Mohamed for his
recommendations and guidance that lead this thesis to successful completion. Please
accept my heartiest gratitude, you all have been sources of help, encouragement, and

valuable advice to me, I am also grateful from Dr. Abdullahi Farah Ahmed my



second committee members for his valuable suggestions and guidance during this

study, without which the completion of my research would not have been possible.

The author would like to thank all the staff of the Faculty of Agriculture, Department
of Agribusiness, Faculty of Economics and UPM Library, international office,
specially Prof. Dr. Mad Ariff Hussein, Assoc. Prof. Dr. Mansor Ismail, Prof. Dr.
Mohd Ghazali Mohaydin, Dr. Norsida Man, Dr. Golnaz Rezai, Dr. Amin Mahir
Abdullah, Dr. Ismail Abd. Latif, Dr Nitty Hirawaty Kamarulzaman and, Dr. Eddie
Chiew Fook Chong and other academics staff of department for all their help and

guidance throughout my study period.

Words are not enough to express my gratitude to Dr. Sadegh Khalilian Head of
Agricultural Economics Department of Tarbiat Modares University of Tehran and
Iran's Minister of Agriculture for his encouragement, guidance, and support from the
initial to the final level of study. It is my pleasure to express my sincere gratefulness
and appreciation to my colleagues in the agricultural economics department of TMU
especially Dr. Seyed Abolghasem Mrtazavi, Dr. Amir Hossein Chizari, Dr. Seyed
Habibolah Mosavi and Mrs. Tahereh Ghanamy for their help and encouragement. I am
thankful to the former and current Chancellor of Tarbiat Modares University,
management and colleagues at the University especially Mr Rasool Hoshmand, Mr.
Ali Reza Saburi, Mr. Khaksar and Mrs. Gol Mohammadi. They have been a constant
source of encouragement. I would like to offer my sincere gratitude to the dean of the
Faculty of Agriculture in TMU Dr. Ibrahim Purjam, for supporting me during my

studies. I am thankful to all staff and colleagues of the faculty of agriculture in TMU

X1



in Iran for their supports and encouragement. I would like to offer the best greetings to
deceased colleagues of the Faculty of Agriculture TMU, Dr. Mohammad Gholi
Mosanejad, Mr. Alireza Jonbeshi, Mr. Saeid Alizade, Mr. Ali Pakro, and Dr. Reza
Omid Beigi. In this section I wanted to Reminisce two Iranian students at the
University Putra that their education remained incomplete because they passed away,

namely, Mr. Judaei and Mr. Ahmadi.

I am especially grateful to my friends from Iranian Shopping Centre of in Tehran,

especially on behalf of all of Management, Mr. Ali Asghar Mayeli.

Finally, I offer my regards and blessings grateful to many individuals who supported
me in any respect during the completion of the thesis. Last but not least, I am deeply
grateful to my dear wife for her endless love and sacrifices, and my loving daughters
Tahereh and Motahareh, my father, who never doubted my ability to stay in Malaysia

and complete my study as their faith, pray, and encourage forced me to persevere.

Xii



I certify that a Thesis Examination Committee has met on 17 July 2012 to conduct the
final examination of Mohammad Hassan Vakilpoor on his thesis entitled “comparative
advantage and Policy Measurement of Selected Food Crops Production in Iran” in
accordance with the Universities and University Colleges Act 1971 and the
Constitution of the Universiti Putra Malaysia [P.U.(A) 106] 15 March 1998. The
Committee recommends that the student be awarded the Doctor of Philosophy.

Members of the Thesis Examination Committee were as follows:

Nitty Hirawaty Kamarulzaman, PhD
Senior Lecturer

Faculty of Agriculture

Universiti Putra Malaysia

(Chairman)

Mohd Mansor Ismail, PhD
Associate Professor

Faculty of Agriculture
Universiti Putra Malaysia
(Internal Examiner)

Ismil Abd Latif, PhD
Lecturer

Faculty of Agriculture
Universiti Putra Malaysia
(Internal Examiner)

Tirso B. Paris. Jr, PhD

Associate Professor

University of the Philippines Los Banos
Philippines

(External Examiner)

SEOW HENG FONG, PhD
Professor and Deputy Dean

School of Graduate Studies
Universiti Putra Malaysia

Date:

Xiii



This thesis was submitted to the Senate of Universiti Putra Malaysia and has been
accepted as fulfilment of the requirement for the degree of Doctor of Philosophy. The
members of the Supervisory Committee were as follows:

Mad Nasir Shamsudin, PhD
Professor

Faculty of Agriculture
Universiti Putra Malaysia
(Chairman)

Zainal Abidin Mohamed, PhD
Professor

Faculty of Agriculture
Universiti Putra Malaysia
(Member)

Abdullahi Farah Ahmed, PhD
Lecturer

Faculty of Agriculture
Universiti Putra Malaysia
(Member)

BUJANG BIN KIM HUAT, PhD
Professor and Dean

School of Graduate Studies
Universiti Putra Malaysia

Date:

X1V



DECLARATION

I declare that the thesis is my original work except for quotations and citations which
have been duly acknowledged. I also declare that it has not been previously, and is not
concurrently, submitted for any other degree at Universiti Putra Malaysia or at any
other institutions.

MOHAMMAD HASSAN VAKILPOOR
Date: 17 July 2012

XV



TABLE OF CONTENTS

ABSTRACT
ACKNOWLEDGEMENTS
APPROVAL
DECLARATION
LIST OF TABLES
LIST OF ABBREVIATIONS
CHAPTER
1 INTRODUCTION
1.1  Perspective of Iranian Agriculture
1.2 Challenges in Crop Production: Climate and Population
1.3  Crop Production in Iran
1.3.1 Iran's Agricultural Production Rank in the World
1.3.2 The importance of Selected Crops Production in Iran
1.4 Research Questions
1.5 Problem Statement
1.6 Research Objectives
1.7 Significance of the Study
1.8 Organization of the Study
2 LITERATURE REVIEW
2.1 Concept and Definition of Comparative Advantage
2.1.1 Comparative Advantage Theories
2.1.2 The Principle of Absolute Advantage
2.1.3 The Principle of Comparative Advantage
2.1.4 The Concept of Opportunity Cost
2.1.5 Definition of Advantage
2.2 Theoretical Framework
2.2.1 Theory and Measurements of comparative advantage
2.2.2 Production Function Theory
2.2.3 Policy Analysis Matrix (PAM)
2.2.4 Domestic Resource Cost (DRC)
2.2.5 Government Protection and Intervention Polices
2.3 Empirical literature

Xvi

Page

iii

xiii
XV
Xix

xxiii

10
17
18
22
23
24
28
29
31

34
34

35
36
37
39
41
42
42
50
52
53
55
56



2.3.1 Literature Related to Production Function
2.3.2 Literature Related to Policy Analysis Matrix (PAM)
2.3.3 Literature Related Domestic Resource Cost (DRC)

2.3.4 Literature Related to Protection and Government
Intervention Polices

3 METHODOLOGY

3.1
3.2

33
34
3.5

Theoretical Framework

Comparative Advantage Analysis

3.2.1 Production Function Theory

3.2.2 Production Function of Cobb-Douglas Type

3.2.3 Characteristics and Advantages of the Cobb-Douglas Type
Function

3.2.4 Longitudinal Data Method

3.2.5 Empirical Model and Description of Variables
3.2.6 Methodology of the Policy Analysis Matrix (PAM)
The structure of agricultural markets in Iran

Study Area

Data Collection

3.5.1 Prices Data

3.5.2 Method of Calculating Social prices

3.5.3 Method of Computing Machinery Variable Based on Hour
Used

3.5.4 Method of Computing Water Requirement

4 RESULTS AND DISCUSSION

4.1

4.2

4.3

Determination of Value of Marginal Product
4.1.1 Barley Production Function

4.1.2 Production Function for Corn

4.1.3 Production Function for Potato

4.1.4 Production Function for Rice

4.1.5 Production Function for Wheat
Policy Analysis Matrix Results

4.2.1 Market Profitability of Selected Crops

4.2.2 Economic Profitability of Selected Crops Production in
Iran

Comparative Advantage Results Based on Crops

4.3.1 Comparative Advantage Ranking in the Region and
Country

XVvil

57
59
65

68

72
72

74
74
77

80
83
93
96
110
111
111
112
114

118
119

123
126

129
142
149
159
162
173
173

175
176

181



4.4

4.5

4.6

Nominal Protection Coefficient

4.4.1 Nominal Protection Coefficient in Output Based on Crop
4.4.2 Nominal Protection Coefficient Output Ranking
Nominal Protection Coefficient on Inputs

4.5.1 Nominal Protection Coefficient on Tradable Inputs

4.5.2 Nominal Protection on Tradable Inputs Ranking
Effective Protection Coefficient

4.6.1 Effective Protection Coefficient

4.6.2 Effective protection coefficient ranking

5 SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1  Summary
5.1.1 Policy Analyses Matrix (PAM) Method
5.1.2 Research findings in comparative advantage
5.1.3 Findings about government protection and intervention
polices
5.1.4 DRC and Protection Policies Findings in Level of Country
5.2 Summary of Government Intervention Effects
5.2.1 The Relationship Between Endowing Subsidies and
Comparative Advantage
5.3 Policy Implications of the Empirical Findings
5.4 Limitations of the Current Research
5.5 Recommendations for Future Research
REFERENCES

BIODATA OF STUDENT

XViil

187
187
190
192
193
195
197
197
199

202
203

206
208

210
212
217

218
219
224
225

227
295



	COMPARATIVE ADVANTAGE AND POLICY MEASUREMENT OFPRODUCTION OF SELECTED FOOD CROPS IN IRAN
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER
	REFERENCES



