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Extended Abstract

Purpose: Energy Despite the existing various activities in Iran and in important global
corridors, the trade balance without oil is always negative. Although the trade balance
reflects the state of trade to some extent, it cannot comment on trade in value added.
Since trade in value added has become increasingly important today, the main purpose
of this study is to answer the following questions: ‘How can Iran change the approach
of its trade?’, ‘From which activities is domestic added value in gross exports obtained
and how is its trend?’, ‘How is the gap between the share of exports and the share of
value added in gross exports by each activity?’, ‘How is the vertical specialization in
Iran and how is its trend?, and ‘In general, how is Iran's economy related to the
international economy?’

Since, input -output tables include all the activities of an economy and show trade and
added value by each activity, this research uses those tables for 1999, 2004, 2010 and
2016 (the last available table) released by the Central Bank to calculate DVA and VS
of Iran over time.

Methodology: To calculate the domestic value added in gross exports (DVA) and
vertical specialization (VS), we need to plot internal input-output tables in constant
prices. Then, the standard Leontief quantity model is used. To obtain DVA, the
following equations are used:

x=Adx+f y f=Cd+Gd+Id+E (1)
GDP(V) = D (I — Ad)~" f @)
fa=f—E=Ci+ Ga+ Iy (3)
GDP* (V) = 9 (I — Ad)"'f, @)
DVA = GDP — GDP* ©)

To obtain VS we have:
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Findings and Discussion: Based on the results, Table 1 can be analyzed in two ways,
in rows and in columns. When they are analyzed in columns, the activities can be
classified in terms of upstream and downstream, and structural changes can be
visualized when they are analyzed in rows.

Iran’s major exports has invariably included crude oil, natural gas, and petroleum
products. In 1999, planting crops, agriculture, horticulture, textile production and
animal breeding were of relatively high exports.

In 2004, the activities of textile production and animal breeding were no longer
important export products; there were only crude oil, natural gas and petroleum
products. In 2010, the production of chemical and pharmaceutical products was added
to the important export activities. In 2016, basic metals, food and beverage were
produced more.

Regarding the trend of domestic added value in gross exports (DVA), it was on a
downward trend; it decreased from 97% in 1999 to 93% in 2016. This means that, in
1999, for every 100 Rials of gross export, 97 Rials were domestic exports of Iran's
economy. In 2016, this amount decreased to 93%. It means that the self-sufficiency
of Iran's economy has decreased to some extent, but it is still significant.

In 1999, the highest amount of DVA (except for services) respectively belonged to
crude oil and natural gas extraction, crop planting, animal breeding, textile production,
and non-metallic mineral products. In 2004, it belonged to the activities such as
extraction of crude oil and natural gas, planting of crops, production of petroleum
products, production of non-metallic minerals, production of basic metals, production
of metal products, and breeding of animals.

In 2010, the highest amount of DV A belonged to the extraction of crude oil and natural
gas, the production of petroleum products, the planting of crops, the production of
chemical and pharmaceutical materials, and the production of non-metallic mineral
products. In 2016, it belonged to the extraction of crude oil and natural gas, the
production of chemical and pharmaceutical materials, the production of petroleum
products, the planting of crops, the production of basic metals, and the breeding of
animals.

The main imports of Iran's economy generally had a certain trend in all the studied
years. The imports regarded activities such as construction, vehicles, production of
food and beverages, production of basic metals, planting crops, materials and
chemical products, and machinery and equipment.

In general, the trend of VS (imports for gross exports or so-called vertical
specialization) was upward and increased from 3% in 1999 to 7% in 2015; This means
that, for every 100 Rials of gross export, the direct and indirect import requirement
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increased from 3 Rials to 7 Rials. In other words, in these years, Iran's vertical
specialization increased with the international economy.

In 1999, the most vertical specialization respectively belonged to the activities of basic
metal production, machinery and equipment production, chemical and pharmaceutical
products production, mining, and planting of crops. In 2004, it belonged to the
production of chemical and pharmaceutical products, production of basic metals and
production of petroleum products, and production of machinery and equipment,
respectively.

In 2010, it belonged to the activities of crude oil and natural gas extraction, production
of chemical and pharmaceutical products, production of basic metals, and production
of machinery and equipment. In 2016, it belonged to the production of chemical and
pharmaceutical products, production of basic metals, production of machinery and
equipment, and production of food and beverages, respectively.

Conclusions and Policy Implications: In general, the degree of integration of Iran's
economy with the international economy is very low; Iran's economy is largely self-
sufficient. The connection of Iran's economy to the international economy is through
resource-oriented activities, and its vertical specialization is by chemical and
pharmaceutical production, basic metal production, and crop planting.

According to the findings, the activities of leather production, basic metal production,
textiles, and machinery and equipment production create more added value compared
to their export share.

Considering that Iran has a suitable geographical position, in accordance with the
recommendations of the Global Production Network theory (GNP), it can form a
production network (by trade) while becoming a hub in the fields of source-oriented
activities and, by importing basic inputs, develop through activities such as chemical
and pharmaceutical production and production of metals, machinery and equipment.

Keywords: Domestic value added in gross export, Vertical specialization, Input-
output tables.

JEL Classification: C67, F10, 021
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Table 1. The value of gross exports and the amount of domestic added value (1999)
Gross value of
. Share of Share of
Activity goods_ and export DVA DVA
services
Agriculture 1 72,055,646 0.07 127,424,515 0.12
Animal Breeding 2 40,276,199 0.04 55,395,197 0.05
Forestry 3 1,512,734 0.00 2,223,338 0,00
Extraction of crude oil |, 541,121,741 048 36,488,764 0.03
and natural gas
Extraction of other 5 6,001,569 0.01 6,310,985 0.01
mines
Production of food and |~ 20,493,872 0.02 17,946,869 0.02
beverage
Production of Tobacco 7 217,888 0.00 3,419 0.00
Textile Production 8 54,168,042 0.05 31,072,967 0.05
Clothing Production 9 7,363,871 0.01 807,856 0.00
Production of Leather 10 5,257,582 0.00 1,031,832 0.00
Production of Wood 11 580,545 0.00 4,198,199 0.00
Production of Paper 12 409,750 0.00 4,233,153 0.00
Production of Petroleum | 13 100,826,407 0.09 47,893,889 0.03
Production of Chemicals | 14 17,851,002 0.02 17,548,671 0.02
Production of Rubber | -, ; 8,090,702 0.01 12,163,905 0.01
and Plastic
Production of Mineral -, o 7,310,291 0.01 54,007,823 0.04
Products
Production of Basic ),/ 31,271,681 0.03 35,144,455 0.03
Metals
Production of Fabric ), o 2,378,577 0.00 11,490,002 0.01
Metal Products
Production of Machinery | 3,182,850 0.00 6,020,034 0.01
Equipment
Production of Electrical | -, 1,401,101 0.00 5,915,151 0.01
Equipment
Computer, electronic and
. 21 320,671 0.00 366,555 0.00
optical
Production of Vehicles 22 12,136,719 0.01 7,074,294 0.01
Production of Furniture 23 684,826 0.00 288,142 0.00
Water - Electricity - Gas | 24 3,114,898 0.00 23,930,016 0.02
Building 25 0 0.00 9,215,833 0.01
Services 26 162,551,600 0.15 524,357,838 0.48
Sum 1,100,580,762 1 1,067,563,339 0.97

Source: Research findings
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Table 2. The value of gross exports and the amount of domestic added value (2004)
Gross value of
. Share of Share of
Activity goods. and export DVA DVA
services
Agriculture 1 42,558,716 0.03 219,180,459 0.08
Animal Breeding 2 5,587,039 0.00 82,192,672 0.03
Forestry 3 416,504 0.00 1,895,759 0.00
Extraction of crude oil | )| 510556 504 0.70 301,373,131 011
and natural gas
Extraction of other 5 9,826,224 0.00 54,795,115 0.02
mines
Production of food and | ¢ 11,800,483 0.00 23,501,426 0.01
beverage
Production of Tobacco 7 155,111 0.00 20,389 0.00
Textile Production 8 35,309,704 0.01 27,397,557 0.01
Clothing Production 9 9,157,042 0.00 807,460 0.00
Production of Leather 10 7,517,630 0.00 27,133,296 0.01
Production of Wood 11 196,694 0.00 6,535,547 0.00
Production of Paper 12 1,320,398 0.00 7,176,237 0.00
Production of Petroleum | 13 250,096,217 0.09 136,987,787 0.05
Production of Chemicals | 14 54,295,432 0.02 54,159,487 0.02
Production of Rubber | -, ¢ 5,252,169 0.00 6,763,615 0.00
and Plastic
Production of Mineral |, ¢ 8,099,694 0.01 82,506,765 0.03
Products
Production of Basic |,/ 50,452,207 0.02 90,391,282 0.03
Metals
Production of Fabric ) ) o 3,338,274 0.00 76,388,211 0.03
Metal Products
Production of Machinery | -, o 8,927,140 0.00 3,210,514 0.00
Equipment
Production of Electrical | 4,221,073 0.00 7,035,832 0.00
Equipment
Computer, electronic and
. 21 1,076,143 0.00 1,229,541 0.00
optical
Production of Vehicles 22 5,785,065 0.01 4,138,417 0.00
Production of Furniture 23 3,642,736 0.00 3,437,332 0.00
Water - Electricity - Gas 24 18,310,114 0.01 32,561,810 0.01
Building 25 5,871 0.00 54,449,230 0.02
Services 26 275,081,548 0.10 1,342,480,310 0.49
Sum 2,739,755,735 1 2,620,165,506 0.96

Source: Research findings
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Table 3. The value of gross exports and the amount of domestic added value (2010)
Gross value of
. Share of Share of
Activity goods_ and expart DVA DVA
services
Agriculture 1 62,632,476 0.02 145,984,804 0.04
Animal Breeding 2 5,101,164 0.00 89,597,381 0.02
Forestry 3 1,039,890 0.00 480,294 0.00
Extraction of crude oil | -, 1, 557 659,076 0.62 535,946,812 0.14
and natural gas
Extraction of other 5 40,812,506 0.01 77,092,202 0.02
mines
Production of food and |~ ¢ 46,385,437 0.01 38,996,120 0.01
beverage
Production of Tobacco 7 25,660 0.00 34,170 0.00
Textile Production 8 20,713,718 0.01 38,176,664 0.01
Clothing Production 9 1,919,789 0.00 655,016 0.00
Production of Leather 10 6,620,009 0.00 77,540,934 0.02
Production of Wood 11 340,245 0.00 27,753,055 0.00
Production of Paper 12 1,488,208 0.00 11,693,731 0.00
Production of Petroleum 13 681,764,689 0.17 223,977,205 0.06
Production of Chemicals | 14 195,524,143 0.05 116,813,001 0.03
Production of Rubber |, 11,093,941 0.00 18,575,988 0.00
and Plastic
Production of Mineral | -, ¢ 27,508,342 0.01 132,765,659 0.03
Products
Production of Basic |, 45,103,214 0.01 58,619,860 0.02
Metals
Production of Fabric | o 9,244,627 0.00 30,434,033 0.01
Metal Products
Production of Machinery | -, 16,511,499 0.00 33,795,020 0.01
Equipment
Production of Electrical - 8,094,440 0.00 8,076,107 0.00
Equipment
Computer, electronic and
. 21 519,840 0.00 132,217 0.00
optical
Production of Vehicles 22 18,724,792 0.00 18,092,434 0.00
Production of Furniture 23 6,992,130 0.00 7,432,580 0.00
Water - Electricity - Gas | 24 10,474,397 0.00 39,494,084 0.01
Building 25 0 0.00 117,445,113 0.03
Services 26 342,255,855 0.09 1,871,817,642 0.48
Sum 3,899,620,088 1 3,704,639,084 0.95

Source: Research findings
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Table 4. The value of gross exports and the amount of domestic added value (2016)
Gross value of
. Share of Share of
Activity goods. and export DVA DVA
services
Agriculture 1 79,709,199 0.03 133,427,665 0.04
Animal Breeding 2 31,358,404 0.01 66,184,788 0.03
Forestry 3 844,576 0.00 956,509 0.00
Extraction of crude oil | | 500 546 676 0.43 168,624,409 0.06
and natural gas
Extraction of other 5 37,100,244 0.01 31,756,484 0.03
mines
Production of food and | ¢ 104,550,881 0.03 60,792,512 0.02
beverage
Production of Tobacco 7 1,703,307 0.00 54,181 0.00
Textile Production 8 30,296,255 0.01 6,250,138 0.00
Clothing Production 9 11,119,292 0.00 3,761,159 0.00
Production of Leather 10 8,640,391 0.00 3,1184,482 0.02
Production of Wood 11 1,461,540 0.00 23,843,038 0.01
Production of Paper 12 2,262,084 0.00 12,483,282 0.00
Production of Petroleum | 13 159,056,348 0.05 124,111,162 0.04
Production of Chemicals | 14 357,336,803 0.12 86,816,948 0.05
Production of Rubber | ¢ 33,326,742 0.01 18,926,368 0.01
and Plastic
Production of Mineral |, ¢ 30,062,126 0.01 132,321,152 0.03
Products
Production of Basic |,/ 107,289,237 0.04 79,059,909 0.04
Metals
Production of Fabric ) ) o 14,697,162 0.00 32,958,965 0.01
Metal Products
Production of Machinery |, o 4,954,878 0.00 2,269,250 0.01
Equipment
Production of Electrical | -, 13,740,689 0.00 10,518,889 0.00
Equipment
Computer, electronic and
. 21 7,344,801 0.00 14,889,273 0.00
optical
Production of Vehicles 22 7,496,898 0.00 31,371,275 0.01
Production of Furniture 23 3,466,870 0.00 7,653,629 0.00
Water - Electricity - Gas 24 79,860,602 0.03 116,569,354 0.04
Building 25 2,243,951 0.00 46,431,945 0.02
Services 26 589,868,334 0.20 1,405,420,329 0.47
Sum 3,008,847,288 1 2,815,877,378 0.93

Source: Research findings
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Table 5. Imported added value in gross export and vertical specialization in 1999
L . Value of Share of Share of
Activity imported goods . VS
- import VS
and services
Agriculture 1 10,935,815 0.03 2,759,809 0.003
Animal Breeding 2 9,944,704 0.03 756,337 0.001
Forestry 3 132,685 0.00 286,915 0.000
Extraction of crude oil 4 1437475 0.00 486 0.000
and natural gas
Extraction of other 5 2,004,244 0.01 3,065,924 0.003
mines
Production of food and |~ ¢ 26,485,976 0.07 865,708 0.001
beverage
Production of Tobacco 7 460,954 0.00 1,145 0.000
Textile Production 8 10,003,162 0.03 1,028,171 0.001
Clothing Production 9 5,996,430 0.02 217 0.000
Production of Leather 10 2,226,915 0.01 1,761 0.000
Production of Wood 11 1,530,517 0.00 89,011 0.000
Production of Paper 12 3,407,510 0.01 923,118 0.001
Production of Petroleum | 13 2,155,884 0.01 1,147,440 0.001
Production of Chemicals | 14 10,675,729 0.03 3,268,154 0.003
Production of Rubber | -, 5,970,317 0.02 1,232,059 0.001
and Plastic
Production of Mineral |, ¢ 14,099,740 0.04 265,616 0.000
Products
Production of Basic ),/ 30,804,730 0.09 4,052,161 0.004
Metals
Production of Fabric ) -, o 7,787,740 0.02 757,802 0.001
Metal Products
Production of Machinery | -, 19,531,701 0.05 2,849,322 0.003
Equipment
Production of Electrical | -\ 5,612,502 0.02 1,854,115 0.002
Equipment
Computer, electronic |, 777,725 0.00 181,558 0.000
and optical
Production of Vehicles 22 34,685,946 0.10 635,767 0.001
Production of Furniture 23 796,560 0.00 35,440 0.000
Water - Electricity - Gas | 24 9,298,839 0.03 235,800 0.000
Building 25 66,328,954 0.18 0 0.000
Services 26 76,187,174 0.21 5,864,398 0.005
Sum 359,369,929 1 32,158,234 0.03

Source: Research findings
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Table 6. Imported added value in gross export and vertical specialization in 2004
Value of
h f h f
Activity imported goods S are o VS Share o
- import VS
and services
Agriculture 1 92,758,917 0.06 3,399,362 0.001
Animal Breeding 2 43,514,809 0.03 120,915 0.000
Forestry 3 147,169 0.00 417,437 0.000
Extraction of crude oil 4 3.467 759 0.00 0 0.000
and natural gas
Extraction of other 5 8,182,295 0.01 1,820,318 0.001
mines
Production of food and | ¢ 83,087,844 0.05 1,046,081 0.000
beverage
Production of Tobacco 7 520,959 0.00 11,184 0.000
Textile Production 8 35,999,476 0.02 1,218,997 0.000
Clothing Production 9 1,645,417 0.00 384,218 0.000
Production of Leather 10 6,262,420 0.00 540,190 0.000
Production of Wood 11 4,435,188 0.00 234,137 0.000
Production of Paper 12 20,286,067 0.01 2,003,984 0.001
Production of Petroleum | 13 12,315,499 0.01 12,380,189 0.005
Production of Chemicals | 14 107,364,291 0.07 30,317,645 0.011
Production of Rubber | -, ¢ 41,769,506 0.03 2,464,199 0.001
and Plastic
Production of Mineral ), ¢ 36,128,830 0.02 444,036 0.000
Products
Production of Basic |,/ 78,065,589 0.05 13,818,909 0.005
Metals
Production of Fabric ) ) o 34,160,452 0.02 1,136,851 0.000
Metal Products
Production of Machinery |, g 42,408,651 0.03 5,701,694 0.002
Equipment
Production of Electrical - -, 50,207,738 0.03 5,600,097 0.002
Equipment
Computer, electronic and
. 21 4,082,262 0.00 779,606 0.000
optical
Production of Vehicles 22 196,391,145 0.13 550,745 0.000
Production of Furniture 23 2,527,135 0.00 7,855,585 0.003
Water - Electricity - Gas 24 86,580,176 0.06 2,672,753 0.001
Building 25 199,809,342 0.13 250 0.000
Services 26 370,360,831 0.24 21,811,258 0.008
Sum 1,562,479,769 1 116,730,641 0.043

Source: Research findings
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Table 7. Imported added value in gross export and vertical specialization in 2010
. . Value of Share of Share of
Activity imported goods . VS
. import VS
and services
Agriculture 1 41,802,223 0.03 3,508,200 0.001
Animal Breeding 2 30,008,041 0.02 153,726 0.000
Forestry 3 69,737 0.00 62,708 0.000
Extraction of crude oil | 3,894,608 0.00 39,147,129 0.010
and natural gas
Extraction of other 5 7,657,731 0.00 707,036 0.000
mines
Production of food and | - 46,847,030 0.03 751,517 0.000
beverage
Production of Tobacco 7 1,108,272 0.00 11,225 0.000
Textile Production 8 25,588,079 0.02 534,549 0.000
Clothing Production 9 4,538,685 0.00 401,185 0.000
Production of Leather 10 11,120,370 0.01 370,498 0.000
Production of Wood 11 9,334,074 0.01 372,501 0.000
Production of Paper 12 17,553,749 0.01 3,412,614 0.001
Production of Petroleum 13 84,149,356 0.05 11,296,963 0.003
Production of Chemicals | 14 91,873,807 0.06 37,685,459 0.010
Production of Rubber | -, ; 33,972,315 0.02 4,485,494 0.001
and Plastic
Production of Mineral | - ¢ 37,442,126 0.02 322,850 0.000
Products
Production of Basic |, 113,279,445 0.07 18,240,394 0.005
Metals
Production of Fabric ), o 53,830,503 0.03 2,149,005 0.001
Metal Products
Production of Machinery | 53,854,194 0.03 15,557,363 0.004
Equipment
Production of Electrical -\ 31,833,096 0.02 3,034,529 0.001
Equipment
Computer, electronic and
. 21 1,433,885 0.00 784,640 0.000
optical
Production of Vehicles 22 178,702,613 0.11 2,996,757 0.001
Production of Furniture 23 11,091,021 0.01 902,460 0.000
Water - Electricity - Gas | 24 64,281,819 0.04 0 0.000
Building 25 293,792,902 0.18 0 0.000
Services 26 407,999,517 0.25 27,209,490 0.007
Sum 1,657,059,133 1 174,098,292 0.045

Source: Research findings
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Table 8. Imported added value in gross export and vertical specialization in 2016
Value of
h f h f
Activity imported goods S are o VS Share o
- import VS
and services
Agriculture 1 65,015,729 0.05 7,329,486 0.002
Animal Breeding 2 52,942,897 0.04 552,338 0.000
Forestry 3 167,592 0.00 13,918 0.000
Extraction of crudeoil | -, 31,019,702 0.03 1,553,196 0.001
and natural gas
Extraction of other 5 4,495,884 0.00 892,111 0.000
mines
Production of food and | - 84,096,462 0.07 8,436,444 0.003
beverage
Production of Tobacco 7 419,962 0.00 126,745 0.000
Textile Production 8 18,161,654 0.01 6,028,649 0.002
Clothing Production 9 8,183,067 0.01 3,148,654 0.001
Production of Leather 10 4,135,540 0.00 961,621 0.000
Production of Wood 11 8,933,185 0.01 1,002,265 0.000
Production of Paper 12 14,472,041 0.01 4,712,262 0.002
Production of Petroleum | 13 21,074,627 0.02 10,388,460 0.002
Production of Chemicals | 14 68,022,551 0.06 39,595,959 0.013
Production of Rubber |, 40,867,732 0.03 4,074,080 0.001
and Plastic
Production of Mineral |, o 22,484,182 0.02 785,962 0.000
Products
Production of Basic |,/ 56,403,200 0.05 12,951,063 0.004
Metals
Production of Fabric |, o 30,895,632 0.03 3,676,365 0.001
Metal Products
Production of Machinery | - g 5,433,285 0.00 7,486,521 0.002
Equipment
Production of Electrical - -, 20,335,953 0.02 4,168,491 0.001
Equipment
Computer, electronic and
. 21 21,296,121 0.02 6,501,711 0.002
optical
Production of Vehicles 22 106,043,538 0.09 2,973,782 0.001
Production of Furniture 23 9,859,590 0.01 2,407,276 0.001
Water - Electricity - Gas 24 23,743,854 0.02 4,421,244 0.001
Building 25 177,198,308 0.14 6,600 0.000
Services 26 317,748,252 0.26 37,292,875 0.012
Sum 1,232,350,549 1 210,619,310 0.07

Source: Research findings
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