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Abstract

The problem of the current research is the estimation of the matrix of national inter-sector
capital coefficients. This matrix is an important parameter of the economic structure and the
main axis of dynamic input-output tables and a very efficient way for economic forecasting.
The purpose of this article is to estimate the investment required to achieve the goals of
the sixth five-year plan of economic development with the help of the matrix of national
capital coefficients. For this purpose, an effort is made to solve the problem of not aligning
the dynamic input-output table, which has been neglected in other researchers conducted in
the country, and the results in two cases of the proposed approach of this article with other
methods used in other researchers conducted in the country for 2015 to be compared. The
statistical population in this research is the entire economy of Iran and economic sectors
are considered, according to the Central Bank’s capital balance information, including
agriculture, oil and gas, mining, industry, water and electricity and gas, construction,
transportation, communications, Real estate and other services. The results show that
the linear normalization of the initial capital matrix reduces the capital coefficients, and
the required investment for most sectors will be estimated higher than in the case of no
normalization.
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1. Introduction

The problem of the present research is the result of not paying attention to the national
dynamic input-output and the applications of the matrix of inter-sector capital

coefficients. The matrix of capital coefficients shows the capital exchanges between the
capital-demanding and capital-supplying sectors. This matrix is used in predicting
important economic variables and in some economic growth patterns and it is also
considered as an efficient tool for economic planning. On the other hand, this matrix is
also used to predict the fixed capital required to achieve a certain level of product. Many
researchers conducted in Iran have focused on the national static data collection approach.
The main reason why researchers do not pay attention to the dynamic approach is the
absence of the national capital matrix and the absence of the inventory matrix of some
economic sectors. Of course, people such as Banoui (2005), Bezazan (2002), Asiai (2010)
and Nouri (2010) have paid attention to the applications of national dynamic input-output
tables and capital coefficients matrix with statistical considerations. In general, the
following goals have been considered in this category of research:

- Determining the national capital matrix

- Checking the maximum growth rate for all economic sectors and checking balanced
and unbalanced growth

- Investigating the amount of investment required to achieve the target economic
growth

- Examining structural changes or technological changes in the form of investigating
investment and its effect on sector production (Nouri, 2013: 30-32).

In the current research, an attempt has been made to extract the dynamic input-output
table (2015) from the static input-output table (2015) by estimating the national capital
matrix with the help of available data. It has also been tried to solve one of the
inadequacies in the estimation of the capital matrix in Nouri's thesis (2013). In this case,
the problem of non-matching of the capital matrix column sums with the capital
formation column of the static output will disappear and the table will be balanced
without the need for residuals. Finally, by going through the above steps with the help of
the matrix of calculated capital ratios, the amount of investment required to achieve the
goals of the sixth economic development program will be estimated with the help of the
GBX matrix for 2015 and the results will be compared in normalized and non-normalized
states. . Matrix G indicates the target economic growth rate in the economic development
plan, matrix B indicates the matrix of estimated capital coefficients and matrix X also
indicates the expected output of the sector in the sixth economic development plan.
Therefore, with the help of the estimated matrix, the amount of investment realized for
each year will be determined and it will be possible to check the economic growth.
According to the applications of dynamic input-output, the current research seeks to
answer the following questions:

- What is the matrix of capital ratios? What effect has line normalization had on the
amount of capital ratios in 2015?

- What was the amount of investment needed to realize the growth emphasized in the
sixth development plan for economic sectors in two normalized and non-normalized
states in 2015?

- In which of the economic sectors has there been a need for more investment? How is
the comparison of normalized and non-normalized results for the year 2015?
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2. Materials and Methods

To estimate the investment required to achieve the goals of the sixth development plan, it
is necessary to estimate the national capital matrix. For this purpose, the data of the net
capital balance of 2015, the two departments supplying machinery and equipment, the

building reported by the Central Bank of the Islamic Republic of Iran have been used.
These data have been used to estimate the fixed capital matrix. The 10 economic sectors
in this report include agriculture, oil and gas, mining, industry, water and electricity and
gas, construction, transportation, communication, real estate, and other services; which
are numbered from 1 to 10. On the other hand, the inventory information of the two
sectors of industry and agriculture, Iran Statistics Center for the year 2015 has been used.
To distribute the inventory of the two sectors of industry and agriculture, the
normalization of the technology coefficients column of the table of static input-output is
used. To extract the inventory value of the warehouse at the beginning and end of the year
of the industrial sector, the statistical results of the industrial workshops of ten workers
and more will be used. This amount includes manufactured goods, goods that are sold
unchanged, goods in process and primary raw materials. The statistical information of the
stock of the agricultural sector is also extracted from the data of the Iranian Statistics
Center. The inventory unit of the agricultural sector is tons, which must be written in
terms of monetary units, to be compatible with other elements and divisions of the matrix
of technical coefficients. Therefore, the amount of inventory of this department will be
multiplied by their corresponding prices in the price index of consumer goods. The
information of this section is also extracted from the central bank. Finally, by merging the
two matrixes of inventory and fixed capital, the initial integrated matrix is estimated; this
matrix is considered a symbol of the initial capital formation matrix. The estimated
integration matrix was normalized by row and the matrix of capital formation coefficients
was estimated, and then the matrix of capital formation coefficients was multiplied by the
value of capital formation of the data part of the national statistics (2015). After
estimating the national capital matrix, the estimation of net final demand from capital
formation and inventory is done. In the next step, matrix G will be extracted as a diagonal
matrix from the information of the sixth five-year law of development (1396-1400).
According to the report of the law of the sixth development plan, the growth rates of ten
sectors of agriculture, oil and gas, mining, industry, water and electricity and gas,
construction, transportation, communication, real estate and other services are 8%, 7%,
8% respectively. 8%, 9.3%, 9%, 7.5%, 8.3%, 19.4%, 0% and 5.8% are determined. At the
end, the amount of investment required to achieve the goals of the sixth development plan
will be estimated with the help of calculating the GBX matrix for 2015. As mentioned;
Matrix G indicates the target economic growth rate in the economic development plan,
matrix B indicates the matrix of estimated capital coefficients and matrix X also indicates
the output of the sector predicted in the sixth economic development plan.

3. Data

The input —output table obtained from the national statistics of the year 2015 of Iran
Statistics Center has been used at the current price, this table has been reported as 77 x 77
activities and finally it has been integrated into a 10 x 10 table based on the ISIC 4
classification report.
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4. Discussion

According to estimates, the largest share of capital goods production is related to the
industry sector, followed by the service sector and the agricultural sector. Also, based on
the largest share of purchases of capital goods, it is also related to real estate, other
services, and water, electricity, and gas sectors. The biggest inter-sector capital
coefficient is related to the building and real estate sectors. The lower the unused
capacities are, the lower the value of the estimated coefficients will be. On the other hand,
the time gap between investment and production can also change these coefficients. If
there is no linear normalization, it can be seen that larger coefficients are estimated; But
due to the difference between the column sum of the capital matrix and the capital
formation of the static data table, practically part of the capital effects will not be seen in
the estimated matrix. Therefore, in order to align the dynamic input-output table, it is
necessary to add columnar residuals to the estimation table. Otherwise, by deducting the
estimated capital formation from the final demand in the input-output table, the amount of
final demand netted from the capital formation and the inventory of the two industry and
construction sectors will be negatively estimated. The main reason for this is that the
estimated coefficients are too large.

5. Conclusion

It is estimated with the assumption of linear normalization; the results of this table show
that we have needed to increase investment in all sectors except real estate; To achieve
the goals of the sixth development plan for 2015. If there is no line normalization,
investment should be increased only in the oil and gas, industry and construction sectors,
and there is no need to invest more in other economic sectors. Therefore, the results show
that in most sectors, the required investment in the normalized state is more than the
required investment in the non-normalized state. In the case of linear normalization, the
most required investment was related to the industry sector. Also, the construction and
agriculture sectors were in the second and third place.
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Tab. 1: National dynamic input-output table for 10 economic sectors in the present study
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Fig. 2: National net capital Stock by asset type at constant price (billion Rials) (source:
National Productivity Organization, 2020).
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Tab. 2: The share of 10 economic sectors in the total capital stock of the country at the
constant price of 2015.
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Fig. 3: The growth of the country's capital stock by economic sectors between 2016-2020
(percentage), (source: research findings, 2022).
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Tab. 3: Intermediate demand and final demand and trade balance in the national dynamic
input-output table of 2016.

35 Lol Lol
BU . S ke . S ke .
i1 (gl 4a8 s o slow
. J J . 2
P ) Y R . iy
5 Mol (g5l s i pals 5 s Sl Sy
BLNE ] BLNE ] BLNE ]
(Jby 9alee) (Jby s9ao) (Jby o9ee)
(M):) (M)a) (M):)
o[+¥0 VIEYAFYY %4 A \YEASVR AR ATAESEYYYD Syglss
<[¥YA V-FATEYIVA NARAS V- VEYSAYYY RN ADHYAYYY g s
of+eQ YYFYAVYD ofeey YYVYEVOY o[NF WWEY - YESA e
A AAYSAIY'S NSy IVYYYYVOFY INYE YY-AYIAVSY Cxiuo
NANN YAFAVAAYD o[+ ¥ FEAVATY LY o[-5¥ SYOSAVOAS B9 Gp e
ofee VY- FAY ofes AVFA-SA of+Y Y-AAVY- Y0 ool
< [+0) IVIAYYY o[+0) INARIN IR of+A AYFEYOYA J& g oo
ofeey YESYSAY o[y YE-04YVYS <[+YA YYSOAS\YS b))
ofes V54 NAYS VEYAYYYEY - [evy YSAYYOYAY Mo
[Ny ARTAA RV /YA AR ANAAANN AY41 VORATAVYAY Sless o

(¥ (Limgh slaasl :35L)



o i '

ol Lol 5 ol 05 gyl YR Jlo Lig) 805k 0313 i 393 51 6,165 Jly5 w5 slalasly (eloles seadlssly

awl 005 3591 5 ko pus ST g | L] B3k 031 Jgda ol Lolis (3,8 juS jl osd alls
ol 0dd ()55 (F) Jado o (oolasdl isw 0> sl (o (alld diloy (539590

IFA0 Jlo (2l £95 SIS &y (gl Coond ay iSey B A3kopaw (539290 1€ Jo>
Tab. 4: The net capital stock for each sections at the current price by asset type in 2016
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Tab. S: Stock inventory after normalization according to the matrix column of the national
technology coefficients of 2016.
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Tab. 6: Sum of rows and columns of the capital matrix (million Rials).
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Tab. 7: Matrix of the national capital coefficients
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Tab. 8: Matrix of the national technology coefficients
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Tab. 9: The investment required to achieve the goals of the growth rates of the sixth
development program in case of normalization in 2016 (million Rials).
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Tab. 10: The investment required to achieve the goals of the growth rates of the sixth
development program in case of non-normalization in 2016 (million Rials).
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