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Abstract 

In the present paper, a dynamic investment model with combined data related to 

Iranian industries with double-digit ISIC codes during the years 2009 to 2018 is 

estimated. The main purpose of this article is to investigate the effect of energy 

carrier prices and firm size on the level of investment in the industrial sector. For 

this purpose, a dynamic programming system and Euler equations are used. The 

results of show that the price of energy carriers has a negative impact on the level of 

investment of the firm, but its impact is very small. In other words, increasing the 

value of fuel consumption of firms reduces investment at the firm level. Previous 

period investment, industry size and industry sales also have a positive effect on firm 

investment. Also, the coefficient of variable combination of energy carrier prices 

and firm size is significant and its effect is positive and very small; In other words, 

it can be said that the positive effect of firm size on the negative effect of energy 

carrier prices has prevailed and their combined effect on investment in the current 

period has been positive. This indicates that investment in large industrial enterprises 

is not more affected by changes in energy carrier prices than small industrial 

enterprises. Also, investment in the stock market by industrial enterprises has shown 

its effect by lagged and this effect has been positive. 
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1. Introduction 

Looking at developing countries that have experienced extensive industrial progress 

and high growth rates in recent decades, it can be seen that investment has been one 

of the most important economic factors that has played a significant role in their 

development. Therefore, it can be said that investment is one of the most important 

factors in economic growth and development of any country. In today's world, 

energy has a special place and importance for all countries of the world .In the last 

two decades, energy has been mentioned as one of the important factors of 

production, which along with other factors of production such as labor, capital and 

raw materials, plays a decisive role in the economic life of countries. So, in the 

present paper, a dynamic investment model with combined data related to Iranian 

industries with double-digit ISIC codes during the years 2009 to 2018 is estimated. 

The main purpose of this article is to investigate the effect of energy carrier prices 

and firm size on the level of investment in the industrial sector. For this purpose, a 

dynamic programming system and Euler equations are used. Therfore, the present 

article, by examining the data of Iranian industrial enterprises, seeks to answer the 

questions: "How do changes in energy carrier prices (fuel value) affect investment 

behavior and decisions in Iranian industry?" 

And in terms of the size of the industry, "Is investing in large industries more 

affected by changes in energy carrier prices or investing in small industries?" 

 

 

2. Theoretical and experimental foundations 

Mukhtarov, S., Mikayilov  et al (2018), Zeng, S., Jiang, C., Ma, C., & Su, B. (2018), 

Wang et al (2017), Henriques, I., & Sadorsky, P. (2011), Sadeghi Zein Al-Abedin in  

themselves studies  investigated the effect of energy carrier prices on the investment 

of industrial enterprises. They found that two mentioned variables related to them. 

The basic model used in the present study is the dynamic investment model 

presented below and is based on the Euler equation method introduced by Abel 

(1980) and modified by Rati et al. (2011).It is assumed that capital and energy are 

the only inputs to production and debt in finance. 

We consider managers or shareholders, who choose investments and loans that 

maximize the present value of dividends subject to capital accumulation and external 

financing constraints. 

Therefore, the objective function is expressed as (1) and its constraints are expressed 

as (2), (3) and (4): 

 

(1) 𝑉𝑡(𝐾𝑡, 𝐵𝑡 , 𝑃𝑡 , 𝜉𝑡) = max
{𝐼𝑡+𝑠,𝐵𝑡+𝑠+1}𝑠=0

∞
𝐷𝑡 + 𝐸𝑡 [∑𝛽𝑠𝐷𝑡+𝑠

𝑠=1

] 
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Subject to: 

𝐷𝑡 = Π(𝐾𝑡 , 𝑃𝑡 , 𝜉𝑡) − 𝐶(𝐼𝑡 , 𝐾𝑡 , 𝑃𝑡) − 𝐼𝑡 + 𝐵𝑡+1
− (1 + 𝑟𝑡)(1 + 𝜂(𝐵𝑡 , 𝐾𝑡, 𝜉𝑡))𝐵𝑡 

(2) 

𝐾𝑡+1 = (1 − 𝛿)𝐾𝑡 + 𝐼𝑡 (3) 

𝐷𝑡 ≥ 0 (4) 

 

Therefore, the first-order condition of the Euler equation for investment, assuming 

an incomplete capital market, is as follows: 

 

 

(5) 

 

 

1 +
𝜕𝐶(𝐼𝑡 , 𝐾𝑡 , 𝑃𝑡)

𝜕𝐼𝑡
= 𝐸𝑡

[
 
 
 
 

𝛽 (
1 + 𝜆𝑡+1
1 + 𝜆𝑡

)

{
 
 

 
 𝜕𝛱(𝐾𝑡+1, 𝑃𝑡 , 𝜉𝑡+1)

𝜕𝐾𝑡+1
+

(1 − 𝛿)(1 +
𝜕𝐶(𝐼𝑡+1, 𝐾𝑡+1, 𝑃𝑡)

𝜕𝐼𝑡+1
)
}
 
 

 
 

]
 
 
 
 

 

After solving the above maximization problem with the help of dynamic planning 

and some adjustments, we will reach Euler equation (6) and (7): 

 

(6) 

𝐼𝑖𝑡
𝐾𝑖𝑡

= (𝛽10 + 𝛽11𝑃𝑐𝑡)
𝐼𝑖𝑡−1
𝐾𝑖𝑡−1

+ (𝛽20 + 𝛽21𝑃𝑐𝑡)
𝑆𝑖𝑡
𝐾𝑖𝑡

+ 𝛽3𝐶𝐹𝐾𝑖𝑡

+ 𝑓𝑖 + 𝑑𝑐𝑡 + 𝑢𝑖𝑡 
 

(7) 

𝐼𝑖𝑡
𝐾𝑖𝑡

= 𝛽1
𝐼𝑖𝑡−1
𝐾𝑖𝑡−1

+ 𝛽2
𝑆𝑖𝑡
𝐾𝑖𝑡

+ 𝛽3𝐶𝐹𝐾𝑖𝑡 + 𝛽4𝑃𝑐𝑡
𝐼𝑖𝑡−1
𝐾𝑖𝑡−1

 

+𝛽5𝑍𝑖𝑡
𝐼𝑖𝑡−1
𝐾𝑖𝑡−1

+ 𝛽6𝑃𝑐𝑡𝑍𝑖𝑡
𝐼𝑖𝑡−1
𝐾𝑖𝑡−1

+ 𝑓𝑖 + 𝑑𝑐𝑡 + 𝑢𝑖𝑡 

 

In experimental sector, we estimated (6) and (7) models that theire results are 

presented in tables (1) and (2). 
 

Tabl1 1. Results of estimating the first model of the research using the GMM method 

 احتمال tآماره  مقدار نام متغیر

I1K1 0.18 12.79 0.0000 

SK 0.0043 17.57 0.0000 

PSK -0.00000007 -8.96 0.0000 

CFK 230/2- -1.02 0.3064 

CFK(-1) 0.096 8.74 0.0000 
                  Resource: Research findings 

 

 

Tabl1 2. Results of estimating the second model of research by cumulative method (POOLING 

 احتمال tآماره  مقدار نام متغیر

I1K1 0.25 4.94 0.0000 
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SK 0.001 1.76 0.07 

PI1K1 -0.00002 -2.26 0.0246 

ZI1K1 0.041 3.25 0.0013 

PZI1K1 0.0000025 2.09 0.0375 

CFK -.025 -1.31 0.1574 

CFK(-1) 0.038 1.73 0.085 

C 0.078 5.25 0.0000 
                  Resource: Research findings 

 

 

3. Conclusion 

The results of estimating of equations (6) and (7) by data of Iran’s industrial show that the price of 

energy carriers has a negative impact on the level of investment of the firm, but its impact is very small. 

In other words, increasing the value of fuel consumption of firms reduces investment at the firm level. 

Previous period investment, industry size and industry sales also have a positive effect on firm 

investment. Also, the coefficient of variable combination of energy carrier prices and firm size is 

significant and its effect is positive and very small; In other words, it can be said that the positive effect 

of firm size on the negative effect of energy carrier prices has prevailed and their combined effect on 

investment in the current period has been positive. This indicates that investment in large industrial 

enterprises is not more affected by changes in energy carrier prices than small industrial enterprises. 

Also, investment in the stock market by industrial enterprises has shown its effect by lagged and this 

effect has been positive. 
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