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The abundant and numerous uses of steel in various industries have turned it into a
strategic commaodity, and its price has always been a concern of industrial owners.
Therefore, access to accurate forecasts of the price trend of steel and its products is
important. Therefore, in the present study, while identifying the determinant
variables for the price of steel, an out-of-sample forecast for 2023:10 to 2024:06 has
been made using the vector autoregression (VAR) model. At first, the results of the
Johansen-Juselius cointegration test confirmed the long-term relationship. Also, the
error correction coefficient (ECM) was -0.0842. We analyze impulse response
functions. The unofficial exchange rate, and industrial producer price index (base
metal manufacturing sub-group) (respectively with a positive effect of 6.8% and
6.5% percent in the standard form) have been more effective than other model
variables on the fluctuations of steel price. In addition, the results of variance
decomposition showed that the industrial producer price index (16.18%), and
unofficial exchange rate (11.7%) after the price of steel itself had more effect on the
price fluctuations of this product than other variables. Finally, we estimate the out-
of-sample forecast. The price of steel is forecasted from 302,445 Rials in October
2023 to 321,552 Rials in June 2024 (with a 5% increase). Based on the forecast
evaluation criteria, our model can accurately forecast the price trend of steel.
According to the results, the most important policy recommendations include
updating the technologies, equipment, and machinery used in the production of steel
products to develop the production of steel products, saving energy consumption
and production costs, adopting appropriate monetary and foreign exchange policies,
And increasing exports by focusing on marketing and sales of steel products (to
prevent raw sales), through the development of production, increasing the variety,
quality, and durability of manufactured steel products can be provided.
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Extended Abstract

Introduction
Due to its significant role in the global economy and the degree of development of countries, steel

is considered a strategic commodity. Because steel is used in various industries. Also, the steel
industry leads to economic growth and development in countries, and the increase in production
and consumption over time is closely related to economic growth.

Because the increase in its price can increase production costs in the country's industries. Also,
the feasibility of their production will face problems. On this basis, it is necessary to make reliable
and high-precision forecasts regarding the price of steel. In this case, we can help policymakers
adopt a suitable price policy to regulate the market of this product. On the other hand, steel price
forecasts can help decision-makers estimate the cost of projects as well as the feasibility of their
implementation. Also, the availability of accurate forecasts means that the future direction of the
price of this product is determined, and the decision-makers make appropriate plans for its
production, export, and distribution in the market to maintain the price balance in the market.

In the present study, we used the monthly data of the period 2019:03-2023:06. Also, by using a
literature review and considering the conditions of Iran's economy, we designed a model that
included the determinant variables of the steel price. Finally, we estimate out-of-sample forecasts
for the 9-month time horizon of 2023:10 to 2024:06.

In the present study, the VAR model was used to predict the price of steel. Because it is possible
to use and examine the simultaneous effect of multiple variables on the dependent variable. So,
these models are better than artificial neural networks, fuzzy, and genetic algorithms models (single
variable models). Also,[we identified determinant variables on the price of steel based on a
literature review and the expert opinions of the research group. Then, we designed a model and
estimated to predict the price of steel; this is one of the other innovations of this study. In addition,
using up-to-date and monthly data from reliable sources leads to providing more accurate forecasts,
which is one of the other advantages of this research.

Method
The present study aims to identify the influencing variables and investigate their effect on the price

of steel (long and flat) in Iran and provide an out-of-sample forecast (2023:10 to 2024:06) from the
price trend it, using the vector autoregression (VAR) method. The empirical model is as follows:

PS, =a+ BP, + B,EX, + BPPI, + B,EL, + B.I0C, +u,
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Where PSt is the steel price in month t, Pt is the steel production in month t, EX:is the unofficial
exchange rate in month t, PPItis the industry producer price index in month t, EL; is the energy
cost (electricity) in month t, and 10C: is the world price of iron ore in month t. All variables are in
natural logarithmic form.

Results
In the present study, taking into account the specific economic conditions of the country, reviewing

the literature on the determinant factors of steel prices, as well as the expert opinions of the research
group, a suitable model that includes steel production, unofficial exchange rates, the industry
producer price index, the cost of energy (electricity) and the world price of iron ore it was designed,
and estimated using vector autoregression (VAR) modeling.

First, we performed Generalized Dickey-fuller (ADF) and Phillips-Perron (PP) unit root tests
for the research variables. The results of these tests showed that all variables are not stationary in
level. So, we performed the tests for the 1st difference. All variables were stationary in the 1st
difference. Next, we performed the Johansen Juselius cointegration test to check the cointegration
between the variables. Before running this test, we selected three lags as the optimal lag of the
model by Schwartz's criterion. Then, based on the maximum eigenvalue test statistic, two
cointegration vectors were determined for the model.

Next, we estimated the long-term relationship between the variables. The long-term estimate
showed that all research variables were significant and had the expected sign. Then, the vector
error correction model (VECM) was estimated. According to the obtained results, the coefficient
of error correction term (ECM) is estimated as -0.0842, which indicates the speed of short-term
error correction towards the equilibrium and long-term value. In other words, about 8.4% of the
imbalances related to the previous period were corrected in each period.

After estimating the VCEM model, we analyze impulse response functions to examine the issue
more precisely. The unofficial exchange rate (6.8%) and industrial producer price index (base metal
manufacturing sub-group) (6.5%) in the standard form have been more effective than other model
variables on the fluctuations of steel price. In addition, the results of variance decomposition
showed that the industrial producer price index (16.18%) and unofficial exchange rate (11.7%) had
more effect on the price fluctuations of this product than other variables. It is worth mentioning
that the above two variables, both in the analysis of shocks and variance decomposition analysis,
have been the most important variables affecting the price of steel. Finally, after estimating the
designed models, we estimate an out-of-sample forecast of steel prices in the time horizon of 9
months. Based on our findings, the price of steel will reach 321552 rials in June 2024, with a growth
of 5% from October 2023.
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Conclusion
Finally, based on the results of a long-term relationship estimation, impulse response functions

analyses, and variance decomposition, we recommended:

a) Given that the variable of the industry producer price index (a subgroup of base metals) (PPI)
has a significant effect on the price of steel, and the increase of this index indicates the increase in
the production cost of these products, based on this, to save energy consumption and production
costs as well as develop the production of steel products, it is suggested that the technologies,
equipment, and machinery used in the production of steel products be updated and modernized.
The depreciation of old equipment and technologies leads to an increase in production costs, which
will also lead to an increase in the mentioned index.

b) Also, the unofficial exchange rate variable (EX) has been one of the important and significant
variables in explaining the price of steel. Therefore, it is recommended that the central bank adopt
appropriate monetary and foreign exchange policies to control the exchange rate in the country.

¢) According to the obtained results, the variable of steel production (P) has been another
variable influencing the price of steel; Therefore, to increase the quality and quantity of production,
it is recommended to use more up-to-date technology and equipment and machinery to benefit of
economies of scale. Also, due to the dependence of the steel industry on the consumption of thermal
and electrical energy (gas and electricity), any interruption will lead to a decrease in steel
production. Thus, it is recommended to solve the problems of electricity and gas and to assure the
owners of steel industries about the timely and sufficient supply of these energies for the
continuation and development of the production of steel products.

d) Also, the cost of energy (electricity) (EL) has also been one of the significant variables in
explaining the price of steel; because the increase in the cost of energy (electricity) will lead to an
increase in the cost of production. Therefore, we recommend preventing the fluctuation of their
price tariff due to the effect on the amount of production cost. On the other hand, we recommend
applying the electricity tariff based on the amount of production, which will be an incentive for the
producers of this industry.

e) Due to the abundance of natural resources of raw materials for steel production, including
iron ore, in the country, to prevent crude sales, it is suggested to increase exports by focusing on
the marketing and sale of steel products in foreign countries; This is not possible except through
the development of production, increasing the variety, quality, and durability of manufactured steel
products¥
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2. Impulse Response Function (IRF)
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