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Abstract: In recent economic literature, the impact of technology on economic growth is one of the 
obvious facts that have been much emphasized by the economists. Iran has several oil companies and 
the effect of technology on the production of these companies can be very important for nutrition 
experts. In this regard, we investigated the effect of technical knowledge on production of vegetable oil 
for two major vegetable oil plants in Iran namely, Behpak and Kesht-o-Sanat-e-Shomal. Given that this 
effect can be studied in different aspects, thus the need for regression models was felt in the context of 
economic models that have both scientific aspects and can explain the role of technical knowledge on 
growth of production. The results showed that, technical knowledge has significant effect on the 
producing of these companies.  
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INTRODUCTION 

 
 From the mid-1980s, research on economic growth has experienced a new development, by the works of 
Romer (1986) and Lucas (1988). The main purpose of these researches was to study the determiners of long-
term economic growth, which have more important outcomes than the mechanism of business cycles or anti-
cyclical effects of monetary and financial policies. However, recognizing the importance of long-term economic 
growth is only in the first stage. Therefore, the long-term growth rate is determined within the model, so they 
called endogenous growth models (Grossman, Gene M., 1991a).  
 In these types of models, due to the efficiency of investment in capital and public goods, growth will 
progress indefinitely, and economic development does not necessarily decrease (Grossman, Gene M., 1991b).  
 The model of these economists, through introducing and searching for new ideas by researchers who wish 
to gain profit from their inventions, defines technology development as endogenous. The aim of designing 
models is to explain why and how developed countries have dynamic growth. In contrast to neoclassical models 
that could be used for various countries, Romer’s model can discuss developed countries as a whole. To provide 
growth, the number of new ideas should be increased over the time. This occurs if the number of researchers had 
a growing trend with the growths of world’s population. In these conditions, since the higher number of 
researchers means higher number of ideas, there will be a reliable growth in the model. In this situation, the 
growth of ideas is clearly associated with population growth, which explains the occurrence of population 
growth (Easterly, William, 1993; King, Robert, G., 1986; Romer, Paul M., 1986; Romer, Paul M., 1990).  
 Continuity of theories of research and development along with perfect competition in the growth of 
structure had begun by articles of Romer, Grossman, and Helpman. In these models, the advanced technology is 
due to the R & D activities and these activities resulting from valuable prizes that exclusive companies pay for R 
& D. If none of them have a tendency to get out of the idea creation, growth will remain positive in long-term 
(Kremer, Michael, 1993; Obstfeld, Maurice, 1986; Phelps, Edmund S., 1966b).  
 Therefore, growth rate and the main and innovative activities, due to the disorders of producing new 
products and new production methods will not have Pareto optimum. In addition, in these structures, long-term 
growth depends on government activities such as taxation, protection of rights and law, the position of services 
structure, rational support for property rights and international trade regulation, financial markets and other 
aspects of the economy. Therefore, government has a great potential to have positive or negative effect on long-
term growth rate (Obstfeld, Maurice, 1986).  
 New researches also include models of the technology development. In large economies, analysis and 
examining discoveries are associated with technical progress and ways to study, develop, and copy in these 
economies, since copying and imitation reduce the costs of the invention. However, these models (models of 
technology development) predict a form of conditional convergence previously expressed by neoclassical 
models. Analyses mostly benefit direct use of new endogenous growth theories including rules of increasing 
efficiency, R & D activities, human capital, and technology development pattern (Grossman, Gene M., 1991a).  
 The first endogenous growth model introduced by Romer and Lucas who, considered technology as pure 
public good. In the mentioned model, economy consists of three parts:  
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 Research and Development Sector: This sector, using human capital and according to the stock of 
knowledge, generate new knowledge and offer new plans to producers.  
 Intermediate Goods Sector: This sector applies the research and development projects in production.  
 Final goods sector: This sector applies workforce, human capital, and durable goods to produce the final 
product. In this model, population and workforce supply, both are fixed as well as the entire store of human 
capital in the population (Hall, Robert, 1988; Kaldor, Nicholas, 1961; Phelps, Edmund S., 1966b).  
In the following section, we will present the literature of economic growth.  
 
2. Literature Review: 
 In the past few centuries, the standard of living in developed countries had reached to a level never 
imagined by our predecessors. Available evidences show that, the average of real income in the United States of 
America and Western Europe are currently 300 times larger than its value in two centuries ago (Obstfeld, 
Maurice, 1986).  
 In addition, economic growth in the world is not static, and an important exception to this general pattern is 
the increase of growth rate with decrease of productivity growth rate. The average annual per capita production 
growth rate in the United States and other industrialized countries has decreased slightly since the early 1970s 
and the statistics of 1990s show an increase in productivity growth rate. With the global growth the difference 
between incomes of the countries did not remained constant and considerable changes has been occurred in the 
relative income of countries (Solow, M. Robert, 1956).  
 Major examples for changes in relative incomes are growth miracles and growth disasters. In Other 
countries, growth has a complex pattern, such as the Ivory Coast in 1970 with a very different growth in Africa 
(Swan, T.W., 1956).  
 Income differences between countries in the twentieth century have increased. I0n the past few decades, 
there was a strong tendency toward continued divergence or convergence (Grossman, Gene M., 1991b).  
 There are significant differences in living standards in different countries in terms of human welfare. These 
differences affect nutrition, illiteracy, infants mortality rate, life expectancy and other measures of economic and 
social welfare and these long-term welfare effects reduce the effect of any possible short-term fluctuations that 
macroeconomic traditionally was emphasized (Solow, M. Robert, 1956).  
 As Robert Lucas (1988) said, "When we start thinking about economic growth, it is difficult to think of 
anything else" (Grossman, Gene M., 1991b).  
 The history of theories of economic growth considers from the time of writing The Wealth of Nations by 
Adam Smith and classic growth patterns in twentieth century as well as neoclassical models in the third decade 
of the twentieth century which is the beginning of growth patterns, to new growth patterns who actually started 
from the second half of 1980s until now (Denison, Edward F., 1967).  
 Considering that the Iran’s economy faces the economic sanctions phenomenon from various countries, 
especially by the United States of America, thus have many problems to import needed oilseeds and suffers 
much doing this. Therefore, as will be described further, in order to prevent long-term damage of sanctions has 
initiated two important policies to produce vegetable oil. The first set is incentive policies for production of 
oilseeds inside the country that we discuss this case. The second is developing and equipping oil companies’ 
personnel with technical knowledge. It can be seen that, despite of sharply declined import of oilseeds in the 
recent years, the technical knowledge and consequently increased productivity of employees of factories have 
led to the stability of the oil production. Drought and limited water resources, lack of enough credit to pay for 
facilities, shortage of farm inputs such as fertilizers are the most important barriers to increase the level of 
oilseeds.  
 Nowadays, 15 varieties of oilseeds according to weather conditions of the country are cultivated and in 
order to increase this rate, we need special credits, supplying agriculture inputs, and proper farm machinery.  
 Today, the capacity of nation’s factories in transforming oilseeds to oil is about three million tons. It is 
worth noting that, Mazandaran province with producing about 42 thousand tons of oilseeds annually, has the 
first place in producing rapeseeds. 
 Cultivation of oil seeds had a long history in Iran and although in the last decade, its cultivation area and 
production rate raised to about 19 percent and 120, respectively, but now, due to various factors, this section is 
one of the weakest  sections of Iran’s agriculture and there is a long way to achieve the desired goal.  
 In 1340, Iran, producing 50 thousand and 292 tons of crude oil derived from oilseeds had been providing 76 
percent of its needs; while in 1386, only 7 percent of the country's edible oil needs are supplied from the inside.  
 Among the oilseeds, soybean has the highest rate of planting in Iran. Statistics indicate that, from about 500 
thousand tons of oil seed production in 1384, the contribution of soybean and canola was about 36% and 38%, 
respectively, and this is changing in favor of canola.  
 Among the cultivation of common oilseeds in Iran, such as soybean, sunflower, cottonseed, safflower, 
sesame, etc. the canola, due to climatic adaptation, resistance to dehydration, crop rotation with cereals or as a 
second culture, and appropriate performance is regarded as the main source of oil supply.  
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 Since in the recent years, the custodians of oilseeds production have been among the major oil importers, so 
they were unwilling to develop oilseeds production. In the other hand, the growing population and increasing 
per capita consumption has led to insufficient production against consumption and increasing dependency of 
country to oilseeds.  
 Given that the consumption of crude oil is already exceeded one million ton, the Iranian government to 
accelerate the reduction of imports of crude oil, developed a 10-year plan to increase production of oilseeds and 
supply vegetable oil. This project started in the year 1387. Increased production of oilseeds reduced edible oil 
imports from 93 percent in 1387 to 82% in 1388. The pilot project started in recent years with the canola 
planting in crop rotation in different areas and with government support, reached to unprecedented figure of 220 
thousand tons. Iran’s government in the next step, in line with this plan, tries to ensure and guarantee the 
producers of oilseeds to have a normal profit from higher production of oilseeds through its supportive tools 
such as timely distribution of inputs, providing insurance and ensured purchase price, direct and indirect 
subsidies and other effective measures. With applying this project, 73 percent of the country's oil needs will be 
provided. It is predicted that, with this plan, oilseeds production will reach to one million and 581 thousand tons.  
 From 1384 to 1388, the volume of subsidies paid to oilseeds have been grew 6 times implying that, the 
subsidies has been grew from 50 billion Rials to 200 billion Rials and continuing this process can impose a 
heavy financial load on government. Therefore, in order to succeed in achieving the objectives, each related 
policies, mechanisms, and supportive tools and methods must be continually evaluated.  
 
3. Methodology and Data: 
 We present a model that economists relatively have used it to study growth and this model, Solow’s growth 
model with respect to the role of human capital and research and development. Solow’s model is the starting 
point of all growth analyses. Even we can better understand the models, which are essentially different from this 
model. Understanding this model is essential for understanding growth theories (Solow, M. Robert, 1960).  
 This hybrid model is presented as follows 

),,,,( RAKKLALfY hpuns  

 Where, L stands for workforce. Workforce is calculated in terms of the number of people who are active in 
the factory and is divided into two parts. The first part is unskilled workforce, Lun, and the second part is skilled 
workforce, Ls.  
 Unskilled workforces are those without adequate training and experience working in these factories. Skilled 
labor workforces refer to those workers who have special trainings and therefore have higher productivity. It is 
clear that, the latter has more job experience.  
 K in the presented model indicates capital, which divided into two types of physical capital, Kp, and human 
capital, Kh.  
 Physical capital represents the value of buildings, machinery, and raw materials for production of vegetable 
oil. Considering that, most of the raw materials for manufacturing oil are oilseeds and concerning the costs of 
factories for machinery, buildings and infrastructure, we used the Rial value of these production factors to 
calculate physical capital.  
 Human capital refers to those workers who have more experience and skills compared to the skilled and 
unskilled workforce. It should be noted that, skilled workforce acquiring appropriate technical capabilities and 
skills could act as human capital.  
 A, is the level of technology or technical knowledge and as it can be seen, after combination of the concepts 
of R & D growth methods, it entered to the model as a coefficient for human capital and skilled workforce. 
Therefore, the skilled workforce and human capital along with technical knowledge, would give more power to 
the production line.  
 Finally, R stands for the health of environment where, increased production has a negative factor on 
environmental health. To calculate R the following method was used.  
 Where, this value is equal to -1 for the first month and would have larger negative values for future years 
which mean that, more production will result in more environmental pollution. Therefore, in this model, a 
reasonable assumption has been used about environment health so that, in each month with increase of 
production, more damage would be done to environment and it grows with the growth of production.  
Therefore, we can use following regression to estimate the production function:  

RAKLnKLnLLnALLnLnY hpunst 54321 )()()()(    

 The above equation shows that, the variables have been entered into the model in logarithmic form. This is 
done to express the obtained coefficients directly as elasticity. Obviously, coefficients indicate the degree of 
effectiveness of inputs on production, so that higher coefficients indicate the greater effect of inputs on 
production.  
 If estimates be correct and the data be valid, primarily the α1, α2, α3, α4, coefficients must be positive and α5 
must be negative. In addition, the sum of the α1, α2, α3, α4 coefficients for production function shows returns to 
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scale. Therefore, if the sum of the coefficients would be statistically more than one (1), it represents the 
increased production efficiency.  
 
4. Results: 
 In this study, we used an econometric method namely, Auto Regressive with Distributed Lags (ARDL) and 
in this model, variables are being used in their natural logarithm forms. This is because to use the linear 
regression coefficients directly as their elasticity. Therefore, in this study, based on the mentioned points, we 
firstly used Microfit 4.0 software and after entering the related data for variables, the data and results analyzed 
according to the following steps.  
For Behpak Company, monthly data from 2005 to 2008 has been collected and used.  
A) The Behpak Company  
The results of estimating model and coefficients are as follows.  
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 The numbers in parentheses indicates statistic of t and show that, all the estimated model’s coefficients are 
significant at the 95% level.  
 It can be seen that, the production elasticity with respect to the skilled workforce is equal to 0.67, which is 
more than same with respect to unskilled workforce (0.40). In other words, skilled workforce affect production 
more than unskilled workforce.  
 Production elasticity on human capital is equal to 0.68, which is more than the elasticity of physical capital 
(0.14) meaning that, human capital has a far greater effect on the production than physical capital. 
Environmental Health has also obtained a negative coefficient indicating that, production has a negative effect 
on environmental health. However, this coefficient is very small (-0.03), indicating very low effect of 
production on environmental degradation.  

 The values of adjusted determination coefficient )( 2R and Durbin-Watson statistics indicate excellence of 

estimation and lack of autocorrelation in the model, respectively.  
B) The Kesht-o-Sanat-e-Shomal Company  
 For Kesht-o-Sanat-e-Shomal Company, monthly data from 2006 to 2008 has been collected and used.  
The results of estimating model and coefficients are as follows.  
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 The numbers in parentheses indicates statistic of t and show that, all the estimated model’s coefficients are 
significant at the 95% level.  
 It can be seen that, the production elasticity with respect to the skilled workforce is equal to 0.48, which is 
more than same with respect to unskilled workforce (0.35). In other words, skilled workforce affect production 
more than unskilled workforce.  
 Production elasticity on human capital is equal to 0.25, which is more than the elasticity of physical capital 
(0.05) meaning that, human capital has a far greater effect on the production than physical capital. 
Environmental Health has also obtained a negative coefficient indicating that, production has a negative effect 
on environmental health. However, this coefficient is very small (-0.11), indicating very low effect of 
production on environmental degradation.  

 The values of adjusted determination coefficient )( 2R and Durbin-Watson statistics indicate excellence of 

estimation and lack of autocorrelation in the model, respectively.  
1. In both companies, we observe increasing returns to scale, because the sum of the α1, α2, α3, and α4 
coefficients is greater than one (1). Nevertheless, the Behpak Company has grater increasing returns than Kesht-
o-Sanat-e-Shomal Company.  
2. In both, the effect of skilled workforce on the production is more than the effect of unskilled workforce.  
3. In both, the effect of human capital on production is more than physical capital.  
4. Compared to the Kesht-o-Sanat-e-Shomal, Behpak Company endangers the environment less.  
5. Since in both companies, skilled workforce and human capital are being trained, therefore, the effect of 
technical knowledge on production is obvious.  
6. In general, in terms of the effect of technical knowledge on production, the Bhpak Company has been more 
successful. 
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Fig. 1: Time series diagram of production volume of Kesht-o-Sanat-e-Shomal Company. 
 

 
 
Fig. 3: Time series diagram of production volume of Behpak Company. 
 
 According to the above diagrams, it can be seen that, there is no observable increase or decrease during the 
above periods.  
 This means that, these two companies during the period of study always experienced production decrease 
and increase. However, with a little accuracy, it is characterized that, the production trend of Kesht-o-Sanat-e-
Shomal Company has a higher stability and lesser fluctuations compared to the Behpak Company.  
 
5. Conclusion: 
 There are many vegetable oil factories in Iran but in terms of production volume, in recent years, the 
Behpak and Kesht-o-Sanat-e-Shomal companies have ranked first and second, respectively. Therefore, 
investigating the methods of production improvement and the effects of production factors (especially technical 
knowledge) on the production of vegetable oils in these factories can provide appropriate modeling strategies to 
be used for establishing vegetable oil factories. Having this goal in mind, we first, briefly introduced two 
companies and then using the data from these two companies, their production function were estimated.  
A) Unskilled workforce: the workers of those, who have one year or less job experience  
B) Semi-skilled workforce: the workers of those who have two years or less job experience  
C) Human capital: the workers of those who have three years or more job experience  
 According to the data of these two companies over the period studied, it can be seen that, although the 
number of unskilled workforce has declined, but the production process is relatively fixed. The reason can be 
sought in education and human capital that both of these factors have major contribution to production.  
 Since the roles of technical knowledge and human capital have a special position in the recent economic 
growth literature, results also show that, the production of these companies have been affected by these factors. 
Therefore, the efforts of these two companies to improve the training of human capital and production agents 
have had effective results on production.  
 As a policy suggestion it should be considered that, the Behpak Company has performed better in the use of 
human capital than Kesht-o-Sanat-e-Shomal Company while, the strength point of the latter is the efficient use 
of skilled and trained workforce.  

REFERENCES 
 

Allen, R.G.D., 1958. “Macroeconomic Theory” (New York: St: Martin’s Press. Chapters, 13-14. 
Buttrick, 1958.“A Note on Professor Solow’s Growth Model.” Quarterly Journal of Economics, 

(November), 512-520. 



Aust. J. Basic & Appl. Sci., 6(10): 448-454, 2012 

 
453 

 

Cass, David, 1965. “Optimum Growth in an Aggregative Model of Capital accumulation.” Review of 
Economic studies, 32: 233-240. 

De Long, J. Bradford and Summers, H. Lawrence, 1991. “Equipment Investment and Economic Growth.” 
Quarterly Journal of Economics, 106: 445-502. 

Denison, Edward F., 1967. “Why Growth Rates Differ.” Washington, D.C.: The Brooking Institution.  
Denison, Edward F., 1985. “Trends in American Economic Growth.” 1929-1982. Washington, D.C.: The 

Brooking Institution. 
Diamond, Peter A., 1982. “Aggregate Demand Management in search Equilibrium.” Journal of Political 

Economy 90 (October): 881-894. Reprinted in Mankiw and Romer 9199). 
Domar, E.D., 1947. “Expansion and Employment.” American economic Review, (March): 225-241. 
Domer, Evsay D., 1946. “Capital Expansion, Rate of Growth, and Employment.” Econometrica 14 (April): 

137-147. Reprinted in Stiglitz and Uzawa (1969). 
Easterly, William, 1993. “How Much Do Distortions affect Growth?” Journal of Monetary Economics, 32:  

187-212. 
Feldstein, Martin and Horioka, Charles, 1980. “Domestic Saving and International Capita, flows.” 

Economic Journal, 90: 314-329. 
Fischer, Stanley, 1993. “The Role of macroeconomic Factors in Growth.” Journal of Monetary Economics 

32: 485-512. 
Foley, Duncan, K. and Sidrauski, Miguel, 1970. “Portfolio Choice, Investment and growth.” American 

Economic Review, 60: 44-63. 
Gould, John P., 1968. “Adjustment Costs in the Theory of Investment of the Firm.” Review of Economic 

Studies, 35: 47-55. 
Grossman, Gene M. and Helpman, Elhanan, 1991a. “Innovation and Growth in the global Economy.” 

Cambridge: MIT Press.  
Grossman, Gene M. and Helpman, Elhanan, 1991b. “ Endogenous Product Cycle.” Economic Journal, 101: 

1214-1229. 
Hall, Robert, 1988. “Intertemporal Substitution in Consumption.” Journal of Political Economy, 96: 339-

357. 
Kaldor, Nicholas, 1961. “Capital accumulation and Economic Growth.” The theory of Capital, 177-222. 

New York: st. Martin’s press. 
Keynes, John Maynard, 1936. “The General theory of Employment, Interest, and Money." London: 

Macmillan. 
King, Robert, G. and Rebelo, T. Sergio, 1986. “Business Cycles with Endogenous Growth.” Unpublished 

Paper. University of Rochester.  
Koopmans, Tjalling, C., 1965.” On the Concept of Optimal Economic Growth.” In the Economic Approach 

to Development Planning. Amsterdam: North-Holland. 
Kremer, Michael, 1993.” Population Growth and Technological Change: One Million b.C. to 1990.” 

Quarterly Journal of Economics, 108: 681-716. 
Krugman, Paul R., 1979. “A Model of Innovation, Technology Transfer, and the World Distribution of 

Income.” Journal of Political Economy, 87: 253-266. 
Modigliani, Franco and Cohn, A. Richard, 1979. “Inflation and Stock Market.” Financial Analysis Journal, 

35: 24-44. 
Obstfeld, Maurice, 1986. “Capital Mobility in the World Economy: theory and Measurement.” Carnegie-

Rochester Conference Series on Public Policy, 24: 55-104. 
Phelps, Edmund S., 1966a. “Golden Rules of Economic Growth.” New York: W.W. Norton. 
Phelps, Edmund S., 1966b. “Models of Technical progress and the Golden Rule of Research.” Review of 

economic Studies, 33: 133-146. 
Pigou, A.C., 1943. “The Classical Stationary State.” Economic Journal, 53: 343-351. 
Ramsey, F.P., 1928. “A Mathematical Theory of Saving.” Economic Journal, 38: 543-559. Reprinted in 

Stiglitz and Uzawa (1969). 
Romer, Paul M., 1986. “Increasing Returns and Long-run Growth.” Journal of Political Economy, 94: 

1002-1037. 
Romer, Paul M., 1990.“endogenous Technological Change.” Journal of Political Economy, 98: 70-102. 
Sato, K., 1966. “On the Adjustment Time in Neo-Classical Growth Models.” Review of Economic Studies, 

33: 263-268. 
Solon, Gary, Barsky, Robert and Parker, A. Jonathan, 1994. “Measuring the Cyclicality of Real Wages: 

How Important Is Composition Bias?” quarterly Journal of Economics, 109: 1-25. 
Solow, M. Robert, 1956. “A Contribution to the Theory of economic Growth.” Quarterly journal of 

Economics, 70: 65-94. Reprinted in Stiglitz and Uzawa (1969). 



Aust. J. Basic & Appl. Sci., 6(10): 448-454, 2012 

 
454 

 

Solow, M. Robert, 1957. “Technical Change and the Aggregate Production Function.” Review of 
economics and Statistics, 39: 312-320. 

Solow, M. Robert, 1960. “Investment and Technical progress.” Mathematical methods in the Social 
Siences, 89-104. 

Solow, M. Robert, 1979. “Another Possible Source of Wage Stickiness.” Journal of Macroeconomics. 
(Winter): 79-82. 

Solow, M. Robert, 1985. “Insiders and Outsiders in Wage Determination.” Scandinavian Journal of 
Economics, 87: 411-428. 

Summers, H. Lawrence, 1981. “ Capital Taxation and Accumulation in Life Cycle growth Model”  
American Economic Review, 71: 533-544. 

Swan, T.W., 1956. “Economic Growth and Capital Accumulation.” Economic Record, 32: 334-361. 
Uzawa, Hirofumi, 1965. “Optimum Technical Change in an Aggregate Model of Economic growth.” 

International Economic Review, 6: 12-31.  


