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Abstract  
Undoubtedly enhancement of productivity is one of the necessities of economic growth. Recognizing effective 
factors on the total productivity growth or decrease are among the issues considered by researchers. According 
to many economists high inflation in economy is one of the most important factors which disrupts productivity 
growth. On the other side, many developing countries believe that they could obtain economic growth through 
exports increase. Today business is the development engine of economy of most advanced and developing 
communities and has found its role and place in economic activities. On the other side, economic growth doesn't 
depend on size and extent of human force rather it depends on its efficiency. Improving human force quality 
causes the labor force to become more skilled and experienced from one side and advancement and 
improvement of knowledge and technology cause the capital factor to become more efficient from the other 
side. Thus it is observed that development of efficiency and productivity in both production factors is resulted 
from training and advancement of technical knowledge. Therefore, primary objectives of this study are to 
analyze the impacts of inflation and total factor productivity on each other and studying the impacts of trade 
liberalization on inflation and productivity variables in Iran in the period 1982-2010. Inserting commercial 
models into the growth models and their relation with inflation and using vector auto-regression method (VAR) 
are innovations of the present study. Variables of models in this study are productivity growth, nominal growth 
of wage, inflation rate, volume of money, interest rate and openness degree of business. Research data was 
adopted from WDI software and the Central Bank website. Results of the study indicate reverse impacts of 
inflation and productivity on each other and positive impact of trade liberalization on productivity. 
Key words: inflation, productivity, trade liberalization, Iran's economy, vector auto-regression method   
 
1 Introduction    
Undoubtedly enhancement of productivity is one of the necessities of economic growth. 
Thus, recognizing effective factors on total productivity growth or decrease are among the 
issues considered by researchers. According to many economists high inflation in economy is 
one of the most important factors which disrupts productivity growth. Indeed high inflation 
has a considerable impact on slowness of economic growth process and reduction of 
productivity in addition to other undesirable welfare consequences. In other words, increasing 
inflation and price of the feed stock as well as instability in the production process resulting 
from high inflations would be led to increase production costs and risk that this issue could be 
a threat for economic growth and productivity. 
Many developing countries believe that they can achieve economic growth through exports 
increase. Development of production and employment in export sector extends production 
and employment in other sectors of economy and export development may have dynamic 
impacts on internal economy. For instance, if export increase is accompanied by profit in 
exports sector, it is expected that investment expenses in capital equipments in this sector will 
be increased too (Pourmoghim, 2007). Imports, on the other hand, could have a positive 
impact on growth. For example importing machineries from relatively advanced countries 
establish overflow impacts across the structure of internal machineries and imports could be 
led to insertion of advanced technology from abroad that could be used effectively in internal 
productions. Generally, international trade activities have positive and significant impacts on 
economic growth and the strong and positive impact between trade and productivity growth 
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has been approved in some studies. Probably the reason to conduct some studies is to 
determine the amount of this influence (Baldwin and Seghezze, 1996).  
Given to the relationship among three macro variables of trade liberalization, inflation and 
productivity and importance of these three indexes for the country's economy, the 
relationship among inflation, productivity and trade liberalization in Iran's economy is 
analyzed in this study for the period 1982-2010. Therefore, after the introduction section this 
relationship is studied and the model is represented by reviewing internal and external 
studies. Finally conclusion and recommendations will be proposed.  
 
2- Research literature and background  
2-1 Relationship among trade liberalization, productivity and inflation 
Perhaps origin of the relationship between foreign trade and growth could be investigated in 
economic thoughts of 16th century and enthusiasm of European merchants to obtain gold in 
Spain. Among the first proposed theories we can refer to merchantism school in this regard 
which was active in Europe from 15th century to the first half of 18th century. Merchants 
believed that money had value by itself and thus precious metals like gold and silver were 
regarded as wealth of each nation. 
Precious metals were important for merchantistic thinkers to encourage and accelerate 
economic development and national wealth accumulation. They believed that foreign policy 
of the country must be planned in this regard. To put it differently, they believed that each 
country should try to achieve positive balance status in foreign trade.  
Then we can refer to classical theories in this field, for instance Adam Smith believed that the 
obtained profit from foreign transactions of a country is not harmful for another country 
based on the principle of international labor division and comparative advantage and both 
parties of the transaction enjoy its profits practically. Classical business theory just considers 
cost and labor factors to show the obtained profits. Free trade model in the 19th century was 
first proposed by David Ricardo and John Stewart Mill and was modified by two Swedish 
economists, i.e. Elli Heckscher and Bertil Ohlin by considering the existing differences 
among supplying production factors (generally land, capital and labor) about international 
allocation. It is assumed in the neoclassic model of Heckscher and Ohlin that trade is led to 
economic growth by encouraging the countries towards production and exportation of 
products in which they have comparative advantage and importation of other products. Also 
receiving feed stock and other products, knowledge and new ideas, modern technologies and 
etc would be possible for countries by trade (Nasirzad, 2000). 
Summarily, neoclassics believe that foreign trade is one of the important drives of economic 
growth that extends consumption capacity of countries, increases global production and 
provides possibility of access to scarce resources and global markets of products without 
which the country doesn't grow (Todaro, 2000). It could briefly be stated that economists 
emphasized the importance of foreign trade in economic growth during the two recent 
centuries. Among the classics Adam Smith regarded foreign trade as a means to develop the 
internal market, labor division and products increase. Neoclassics too haven't ignored its 
impact on economic growth of countries. Alfred Marshal referred to commercial importance 
in growth in his writings and Robertson introduced trade as growth engine. 
General impact of a commercial system in a favorable economy to produce all tradeable 
products must be impartial without considering that the product is produced for export or 
internal consumption. Such impartial motivations direct efficient benefits to produce 
tradeable products which are led to the most efficient utilization of the country's benefits and 
have the highest productivity for the economy. Therefore, any deviation from such impartial 
motivation hits productivity and efficiency (Rahimi Boroujerdi, 1996).   
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On the other side, trade liberalization has a positive and significant impact on economic 
growth and increases business level and also it could be effective on trade. Harry Johnson 
represented topics about the impact of economic growth on international trade in 1985. He 
believed that economic growth could be resulted from production factors' growth (physical) 
or productivity growth and technical advancement which finally enhances production level 
and economic growth. But the fact that what is the impact of economic growth on foreign 
trade volume depends on two different effects that are:  
1- Production growth rate of export and import (production effect) 
2- Consumption model of the country when national income is increased through economic 

growth (consumption effect)  
"Production effect" is consistent with trade if export growth of the country is more than the 
import growth and conversely consumption effect is against the trade. If consumption of 
export and import is equal, production effect is neutral. Also, "consumption effect" is 
consistent with trade if import growth of the country is more than export growth and 
conversely consumption effect is against the trade. If import growth and export growth are 
equal, consumption effect is neutral.   
Generally, changes of volume of trade in growth process depend on the net effect of 
production and consumption. In other words, each one of these two effects of production and 
consumption reveal the point that the existing growth in economy is consistent with trade, 
against the trade or neutral and it is essential to consider both of these effects (net effect of 
production and consumption). 
If both production and consumption are consistent with trade, volume of trade has a faster 
growth proportional to the product. If production and consumption are against the trade, 
volume of trade has a slower growth proportional to the product and might be reduced 
absolutely. If production is consistent with trade and consumption is against it and vice versa, 
changes of volume of trade depend on the net effect of these two opposite forces. Trade 
growth rate would be equal to the product growth rate under conditions where production and 
consumption are both neutral.  
Growth theories based on foreign trade emphasize that foreign trade affects economic growth 
through improving resources allocation, having access to better intermediate products, using 
economies of scale, increasing internal competition, creating a suitable environment for 
inventions and enhancement of production factors' productivity (Moradi, 2006).  
International trade is an important tool for technology transfer. Thus, trade development 
enables developing countries to obtain higher productivity. There are numerous mechanisms 
through which developing international trade could facilitate technology transfer. First is that 
making relation with foreign representatives through export could be resulted in faster 
transferring of foreign technical knowledge. Second, more access to foreign products through 
import makes simulation inside the country possible. These two mechanisms indicate that 
technology transfer and as a result increased productivity of production factors in a sector 
depend on volume of foreign trade in the same sector to a large extent. Also it is possible that 
trade in one sector increases productivity in another sector through exogenous and 
endogenous relations. For instance more import of intermediate inputs and manufacturing and 
industrial equipments could increase access to foreign advancements and technologies that 
have been appeared in these products and would be resulted in production of final products. 
Relative importance of import and export in technology transfer depends on the existing 
mechanisms. For example import is important in obtaining the applied foreign technologies 
in products and could have a major role in simulation. On the other side export could 
establish more contact with foreign representatives. 
Accomplished studies show impact of trade development on enhancement of productivity in 
various sectors depends on the complexity of technology of that sector. Impact of 
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international trade increase on productivity is very low in traditional production sectors with 
low growth. But foreign trade increase in sectors with high growth has many impacts on 
enhancement of productivity. Therefore, it could be concluded that international trade 
increase through imports competition increase or export development in high-growth sectors 
is an important resource for technology transfer to sectors with moderate and low growth and 
consequently enhancement of productivity and economic growth increase in these sectors 
(Rahimi Boroujerdi, 2007). As inflation is a reason for increasing of prices it could decrease 
trade and lose the ground for competition capability due to increasing of prices. It could be 
stated that three variables of trade, inflation and productivity are dependent on each other and 
it is possible to provide the ground for the country's growth with a precise strategy and 
planning.  
It is argued in experimental studies (Feder and Edwards, 1998) that global transferring of 
technology is related to the commercial flow. Whatever more sectors of economy are 
subjected to international competition enjoying higher technology and the pressure for 
technology adoption and adaptation to retain competitive power becomes more. Briefly we 
can say that foreign trade has several vital benefits for a country as below: 
1. Increased efficiency  
Increased efficiency of productivity resulted from foreign trade development enhances total 
social benefit and is led to increase living standard of individuals (Soderbom and Teal, 2003).  
2. Optimal allocation of resources    
Foreign trade changes allocation of resources from sectors or industries with low productivity 
to industries with high productivity and directs resources towards activities which have the 
highest performance. Total factor production and economic growth are enhanced through this 
(Miller and Upadhyay, 2000).  
3. Creating competition 
Developing trade by creating competition in the market has several important consequences. 
The first one is enhancement of competent individuals, it means that competency of 
individuals and products' quality are determinant not having relation and closeness to the 
government and monopolistic power under competitive conditions and second is that 
competition destroys monopolistic spirit (Herzer, 2005). 
4. Increased competitiveness power 
Optimal allocation of resources and increased productivity enhances competitiveness power 
of countries and according to economists increased competitiveness level through increased 
productivity is better and more effective than competitiveness due to cheap primary resources 
(Behkish, 2000).    
5. Possibility to use economies of scale 
International trade could be led to the country's growth and advancement by permitting 
production in larger scale and as a result decreasing moderate production cost. It increases 
growth and creates more welfare by decreasing unit cost and increasing of diversity. Each 
country can produce more products with lower cost by specialization of productions and 
obtains more diversity of products through exchanging some products with those produced in 
foreign countries (Bigsten, 2000).  
6. Developing internal markets 
Small dimensions of internal markets are one of the major problems of developing countries. 
These markets don't have the capability and capacity to attract the manufactured products. 
Limited size of internal markets decreases side effects of investments (Nassirzad, 2000).   
7. Technology development and advancement  
Developing commercial relations with business parties increases the speed of technology 
transfer and this along with international competition would be led to enhance productivity of 
internal companies (Bigsten, 2000).  
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Enhancement of productivity is undoubtedly one of the necessities of economic growth which 
has an increasing importance given to changing portion of manufacturing inputs and 
developing the impact of technology and human capital. For this reason, recognizing 
effective factors on growth or reduction of total productivity and determining their portion in 
changes of productivity are considered by researchers. According to many economists high 
inflation in economy is one of the most important factors which disrupts productivity growth. 
In fact high inflation has a considerable impact on slowness of economic growth process and 
reduction of productivity in addition to other unfavorable welfare consequences. Of course, 
numerous studies have been conducted about how inflation decreases productivity. But 
researchers have tried to explain such relations theoretically beside these econometrics 
studies. Most of these studies indicate a negative relationship between inflation and 
productivity growth; it means that decreasing inflation rate is led to productivity growth. 
Nevertheless some researchers believe that moderate inflation could even be useful for 
productivity growth in economy. For example Tobin (1965) states that inflation impels 
investors to change their direction from money towards capital by reviewing their portfolio. 
This would increase investment and as a result total factor productivity growth by decreasing 
real interest rate in the economy. This is more tangible especially in capital-intensive sectors 
(Abrishami et al, 2011). 
Of course these theories have been faced with disagreements too. For example Jarret and 
Selody (1982) have explained that information content of change of prices is decreased even 
in balanced inflations. In other words, change of prices doesn't illustrate economic facts well. 
This issue causes decision-makers to use suboptimal combinations of production factors and 
it would decrease productivity as well. Moreover, uncertainty about inflation propels 
manufacturing firms to enhance the inventory of warehouse unnecessarily and avoid 
investment in long-term researches. Consequence of these two events would be reduction of 
productivity growth. Beside these factors inflation increases capital rental rate by neutralizing 
tax policies in order to decrease depreciation and consequently it decreases capital 
accumulation and productivity growth. In addition to the above cases Feldstein (1982) asserts 
that inflation would propel savings towards trying to control undesirable consequences of 
inflation instead of allocation in efficient production of capital. For instance people will keep 
precious metals instead of investment and this is effective on reduction of productivity. 
Reviewing accomplished studies shows that other methods have been mentioned to explain 
negative impact of inflation on productivity of economy in addition to these mechanisms 
(Abrishami et al, 2011).  
 
2-2 Research background   
Some studies have been conducted in this field inside the country that one of them is 
mentioned here. 
Abrishami et al (2011) studied the impact of inflation on changes of productivity growth rate 
of total production factors in an article entitled "the relationship between inflation and 
productivity growth in Iran's economy through wavelet causality approach". This article 
analyzes the relationship between these two variables using wavelet analysis to discover 
hidden information in their time-series and intends to discover relationships among analyzed 
series in addition to studying major series. It has discovered relationships which haven't 
previously been considered by researchers through exploiting a new method in analyzing 
time-series of inflation and total productivity growth. Obtained findings about studying time-
series of inflation and growth rate of total factor productivity in the time period 1961-2007 
demonstrate that although there is no statistical significant relationship among primary time-
series but there is a negative and significant relationship among analyzed series of variables 
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at the first and second levels. Moreover, results of Granger causality test confirm the causal 
relationship among analyzed time-series in various frequencies.  
Totally it could be stated that the relationship between inflation and productivity has been 
studied in the above studies but missing link of trade which could be effective on both 
variables hasn't been considered. It is tried to study the relationship among these three 
variables and shocks of each one on the other in the present survey.   
Amano et al (2009) conducted a study entitled "productivity growth, price viscosity, wage 
and inflation process" by emphasizing the importance of recognizing optimal process of 
inflation given to productivity growth from one side in the framework of a general 
equilibrium model and considering contracts of wage payment and nominal prices. They 
concluded if productivity growth status is considered in calculations, existence of equilibrium 
inflations between 2-4 percent would have a considerable impact on economy. Results 
indicate that if for instance productivity growth is assumed equal to 2%, welfare costs of 
inflation will be increased to four times of the state that productivity growth hasn't been 
regarded.  
Veysel et al (2008) estimated a system composed of productivity growth, labor force, 
nominal growth of wage, inflation rate and real money stock growth using VAR method in a 
paper entitled "inflation, productivity and trade: evidences about factories in Turkey". Results 
of this paper show productivity growth of labor force affects inflation, wage and money stock 
severely. Results suggest that productivity growth of labor force has many impacts on 
inflation, wage and money stock in Turkey' economy. Perhaps this indicates the issue that 
variables of commodity market have many impacts on wage and other monetary variables, as 
wage alone has many impacts on productivity. Obtained results reveal inflation impacts affect 
productivity growth of labor force negatively. Period of prosperity in Turkey's economy is 
too short and impacts of shock on endogenous variables are observable using VAR system. 
Mahadevan and Asafu-Adjaye (2005) stated in their paper entitled "the relationship between 
inflation and productivity, a case study in mining sector of Australia" that a few studies were 
conducted to determine impacts of inflation and productivity on each other at sectoral levels. 
This paper studied the causal relationship among productivity growth and price indexes in 
mining sector of Australia and tested the causal relationship among variables after estimating 
total productivity growth of factors using random translog function and finally showed that 
there was a negative and one-way relationship from inflation to productivity. 
 
3- Research methodology 
This study was conducted using descriptive-analytical methodology. Historical study like 
books, magazines and theses were used to collect data related to research literature. VAR 
method was used for model estimation and long-term relations of the model were obtained 
through Johansson method (Gajarati, 2007).   
In this regard external studies that have been conducted by Amano et al concluded that if 
productivity growth status is considered in calculations, existence of inflations between 2-4 
percent would have a considerable impact on the economy. Veysel et al estimated a system 
composed of productivity growth, labor force, nominal growth of wage, inflation rate and real 
money stock growth using VAR method. Results reveal that productivity growth of labor 
force affects inflation, wage and money stock in Turkey's economy severely. Also 
Mahadevan and Asafu-Adjaye studied causal relationship among productivity growth and 
price indexes in mining sector of Australia and finally showed that there exists a negative and 
one-way relation from inflation to productivity. Dridsackiz studied causal relationship 
between inflation and productivity in economy of Romania using VAR method. Results 
indicate a causal relationship between price level and productivity of gross domestic product 
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and also a mutual causality is shown between gross domestic product and interest rate for the 
period under study. 
In internal studies Samadi et al studied the long-term relationship between inflation and 
productivity using co-integration method of Gregory-Hansen by considering a structural 
failure in the model. Results of this study confirm existence of a long-term and negative 
relationship between productivity and inflation.  
Abrishami et al studied the impact of inflation on growth rate changes of total factor 
productivity. Obtained results about studying time-series of inflation rate and growth rate of 
total factor productivity in the time period 1961-2007 demonstrate that although there is no 
statistical significant relationship among primary series but there is a negative and significant 
relationship among analyzed series of variables at the first and second levels. In addition, 
results of Granger causality test confirm existence of a causal relationship among the 
analyzed series in various frequencies. 
Generally we can say that the relationship between productivity and inflation has been 
studied in internal studies but missing link of trade which could be effective on both variables 
hasn't been considered. It is tried in this thesis to study the relationship among these three 
variables and shocks of each one on the other one.  
Thus VAR model is as below that these four variables affect each other simply (at present 
tense) and with lag (dynamically) given to the influence of volume of money, inflation, 
productivity and wage variables in issues of macro economy and research literature. 
Variables of the above model are:   

 

 

)2( 

)3(

 
 

 
Prodt: productivity growth; Wgt: nominal growth of wage; Prt: inflation rate; m2t: volume of 
money; rt: interest rate; opt: trade liberalization index  
 
Research variables are in logarithmic form so that problem of distinct measurement units and 
stationary of variables is solved to some extent and it is used to analyze tensions in 
conclusion section.   
Increased internal inflation rate that according to quantity theory of money could be arising 
from increased volume of money or based on mark-up pricing theory could be arising from 
increased interest rate and capital as a production input is led to commercial changes by 
affecting foreign exchange rate and influences trade liberalization if it is different from the 
global inflation relatively. Also increased inflation is resulted in increased nominal wage 
according to Kinz theory if workers don't have monetary hallucination and this would 
decrease production and productivity in the country. Similarly inflation could be led to 
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reduction of economic growth and productivity in the country by increasing of transaction 
cost.  
On the other hand, increased trade liberalization index could enhance productivity and 
decrease inflation using technology overflows and production cost decrease. Increased 
productivity is led to decreasing of inflation and based on Ricardo's comparative advantage it 
increases openness degree of trade. 
 
4- Estimation of the research model  
Johansson- Jocelsius co-integration method was used to estimate the research model. In this 
method reliability rank of research variables was studied and then optimal rank of VAR 
model was determined through Akaike (AIC) and Schwarz-Byzin (SBC) test standards. 
Afterwards number of co-integration vectors was determined and then choosing optimal 
vector proportional to the economic theories using effect test statistics and maximum eagen 
values was essential and vector error correction model or VECM equation proportional to it 
should be estimated.  
Statistics and data of all variables were exploited in annual time-series (1982-2010) from 
times-series information bank and economic reports and balance sheets of the Central Bank 
of Islamic Republic of Iran during various years. Time period of the study was selected given 
to accessibility of all necessary statistics. All variables were used in logarithmic form in the 
model.  
After studying mutual relations among variables in the framework of vector auto-regression 
model unit root test is conducted to estimate the model given to the nature of time-series and 
then Johansson-Jocelsius co-integration test is accomplished to determine existence or 
nonexistence of co-integration vector. If there is co-integration relation, co-integration vector 
(normalized) would be exploited with regard to the dependent variable. We use this method 
because it considers more than one co-integration vector among model variables and 
estimators will have asymptotic efficiency by using this method.   
According to co-integration theory it is essential to test variables of the model in terms of 
stationary or non-stationary. As it is specified in time-series issues most time-series have a 
special tendency towards a specific direction during the time and this creates recursive 
regressions. Such series are called non-stationary time-series, because mean, variance and 
covariance of these series are not fixed during the time. Results of variables' stationary are 
according to the below table:  
  

Table 1- studying stationary of research variables 
Variables t-Statistic   Prob Result 
Inflation -2.924922  0.0551 I(0) 

productivity growth -4.384359  0.0018 I(0) 
nominal growth of wage -4.243973 0.0027 I(1) 

volume of money  -5.217759 0.0003 I(1) 
interest rate -4.358899  0.0033 I(0) 

trade liberalization index -4.823316  0.0006 I(0) 
Source: research findings  
 
As results show research variables have become stationary maximally with one lag. Results 
of determining number of optimal lags in VAR model will be stated in the following:  
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Table 2- results of determining number of optimal lags in VAR model 
       

 Lag LogL LR FPE AIC SC HQ 
       
       

0 -513.5174 NA   2.27e+16  54.68604  54.98428  54.73651 

1 -415.1346  124.2729  3.96e+13  48.11943  50.20714  48.47276 

2 -327.7803   55.17117*   8.95e+11*   42.71371*   46.59088*   43.36988* 
       
       

Source: research findings  
Given to the obtained results from determining optimal lags in Eviews software 
environment and confirming length of lag 2 by most statistics it is used to estimate long-
term balance relationships (number of optimal lag is equal to 2, as it has the highest amount 
of Akaike and Schwartz-Byzin).  
 
Explanation and estimation of VAR model  
Briefly studying convergence and determining delayed rank of the model are important 
points of this model that are conducted through convergence tests like Johansson test and 
standards such as Schwartz-Byzin. One of the characteristics of vector auto-regression 
models is their non-theoretical basis. Thus, there is no need to state theoretical principals 
for modeling. Also Sims (1980) and Sims, Stock and Watson (1990) believe that even if 
variables have unit root their difference shouldn’t be inserted in the system. They argue that 
objective of VAR analysis is to determine mutual relations among variables and not 
estimation of parameters. Indeed their major argument about necessity of inserting the 
variable level is that information which shows existence of co-integration among variables 
would be lost by differentiating (Sadeghi and Shavalpour, 2008).  
The prominent feature of VAR model is using estimated residues in dynamic analysis of the 
model. In this method unlike traditional view of economy residues act as real sections of 
the system. Results obtained from estimating VAR model are illustrated in the following: 
 

Table 3- results of VAR model 
 INF P W M R OP 

       
       

INF(-1) 0.371116 -0.007786 79.06551 961.2254 0.008281 0.000441 
 (0.35030) (0.07743) (1.152) (1589.17) (0.01336) (0.00039) 
 [ 1.05942] [ -3.10056] [ 2.57648] [0.60486] [ 0.61979] [ 1.13746] 
       

INF(-2) -0.448122 -0.141245 -144.1014 149.7763 0.001529 -0.000190 
 (0.35112) (0.07761) (137.474) (1592.90) (0.01339) (0.00039) 
 [-1.27625] [ -1.81991] [-1.04821] [ 0.09403] [ 0.11414] [-0.48838] 
       

P(-1) -1.107795 0.840049 389.9517 2602.973 0.026605 0.003639 
 (0.85980) (0.19005) (3.635) (3900.56) (0.03279) (0.00095) 
 [-1.28843] [ 4.42021] [ 3.15838] [0.66733] [ 0.81130] [ 3.82051] 
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P(-2) -0.117869 0.532708 340.4894 3698.790 -0.070933 0.002105 
 (1.31726) (0.29116) (5.741) (5975.84) (0.05024) (0.00146) 
 [-0.08948] [ 1.82960] [ 1.66019] [0.61896] [-1.41189] [ 1.44235] 
       

W(-1) 0.000229 0.000207 0.344264 0.487680 1.19E-06 -2.77E-07 
 (0.00092) (0.00020) (0.35942) (4.16461) (3.5E-05) (1.0E-06) 
 [ 0.24906] [ 1.01785] [ 0.95782] [ 0.11710] [ 0.03408] [-0.27221] 
       

W(-2) -0.000820 8.83E-05 0.366937 5.219188 -1.32E-05 3.85E-07 
 (0.00083) (0.00018) (0.32625) (0.78023) (3.2E-05) (9.2E-07) 
 [-0.98367] [0.47959] [ 1.12471] [ 1.38065] [-0.41507] [ 0.41744] 
       

M(-1) 5.97E-05 1.99E-05 0.053751 0.710839 6.15E-07 2.03E-07 
 (7.9E-05) (1.7E-05) (0.03088) (0.35782) (3.0E-06) (8.7E-08) 
 [ 0.75651] [ 1.14364] [ 2.74056] [ 1.98658] [ 0.20446] [ 2.32068] 
       

M(-2) -0.000156 6.07E-06 0.016567 0.068586 -5.87E-07 -7.60E-08 
 (8.7E-05) (1.9E-05) (0.03396) (0.39351) (3.3E-06) (9.6E-08) 
 [-1.80003] [ 2.31650] [ 0.48783] [0.17429] [-0.17741] [-0.79068] 
       

R(-1) 2.104628 -6.677972 -1053.225 1072.521 0.665033 -0.012652 
 (9.35690) (1.06821) (3.48223) (42448.3) (0.35687) (0.01037) 
 [ 0.22493] [-3.22886] [-5.28749] [ 0.02527] [ 1.86353] [-1.22050] 
       

R(-2) 8.053264 1.187901 -622.4576 11887.52 0.108658 -0.010402 
 (0.17900) (2.02889) (3593.82) (41641.3) (0.35008) (0.01017) 
 [ 2.87736] [ 0.58549] [-0.17320] [ 0.28547] [ 0.31038] [-1.02296] 
       

OP(-1) -5.4826 45.3326 176829.5 -250506.5 -3.118939 0.048714 
 (0.847) (0.422) (179651.) (2081599) (17.5002) (0.50833) 
 [ -1.11907] [3.99650] [0.98429] [-0.12034] [-0.17822] [0.09583] 
       

OP(-2) -8.63530 7.3327 4.684 6.9065 6.943707 0.369720 
 (0.073) (0.5374) (1.212.) (1406672) (11.8260) (0.34351) 
 [ -0.12460] [ 3.94431] [0.08126] [ 0.49097] [ 0.58715] [ 1.07630] 
       

C -88.44777 45.50211 29263.95 -116626.0 1.173389 0.214098 
 (58.3281) (12.8926) (22837.0) (264610.) (2.22461) (0.06462) 
 [-1.51638] [ 3.52931] [ 1.28143] [-0.44075] [ 0.52746] [ 3.31328] 
       
       

R-squared 0.762574 0.867615 0.989677 0.989416 0.938921 0.986318 
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Adj. R-squared 0.287721 0.602844 0.969031 0.968247 0.816764 0.958955 
Sum sq. resids 358.0131 17.49144 54880992 7.37E+09 0.520775 0.000439 
S.E. equation 7.724561 1.707407 3024.373 35043.10 0.294611 0.008558 

F-statistic 1.605917 3.276855 47.93535 46.73906 7.686186 36.04562 
Log likelihood -54.85307 -26.17392 -168.2841 -214.8317 7.210498 74.44844 

Akaike AIC 7.142429 4.123571 19.08254 23.98229 0.609421 -6.468257 
Schwarz SC 7.788624 4.769766 19.72873 24.62848 1.255616 -5.822062 

Mean dependent 19.17895 0.915789 19564.21 192430.3 7.157895 0.107895 
S.D. dependent 9.152691 2.709297 17185.85 196656.1 0.688247 0.042240 

       
              

Source: research findings 
 
Short-term results of the model under study in this survey are as the above table. Results 
indicate inflation has a negative and significant impact on growth and productivity of 
production factors with lags of 1 and 2 and productivity has a positive and significant impact 
on wage with lags of 1 and 2. Wage has a positive and significant impact on productivity 
growth with lag equal to 1. Volume of money increases productivity level with lags of 1 and 
2. Interest rate has a negative and significant impact on productivity with a lag equal to 1. 
Trade liberalization has a positive and significant impact on productivity with lags of 1 and 2.   
Increasing of productivity, wage and trade liberalization index decreases inflation. 
Productivity and volume of money have a positive impact on wage and interest rate has a 
negative impact. But openness degree of trade variable has no impact on wage amount. 
Impact of these variables on volume of money is in a way that productivity and inflation have 
no impact on volume of money; wage has a positive impact on volume of money and interest 
rate and trade liberalization have no impact. Productivity has a negative impact on interest 
rate and it has an insignificant impact on wage and volume of money. Inflation has a positive 
impact on trade liberalization; productivity and volume of money have a positive impact and 
wage and interest rate have an insignificant impact. 
 
5- Conclusion and recommendations  
Nowadays competition in the field of production and global trade has found other dimensions 
through eliminating economic borders and trying to improve and enhance productivity 
constitutes major basis of this competition. Although enhancement of productivity based on 
the principle of economic rationality must always be emphasized and considered, improving 
of productivity requires putting in practice the potential capability. Therefore, this movement 
needs a stimulating tool that "competition" is the most suitable stimulant in internal 
environment and external markets. Productivity enhancement causes advancement and 
development and most developed and developing countries have conducted many 
investments to disseminate attitude towards productivity, generalization of applying 
techniques and its enhancement methods. 
Studying performance of countries which have had a considerable economic growth during 
several recent decades indicates that most of these countries have obtained growth through 
increased productivity. Results of the present survey show negative impact of inflation on 
productivity and trade liberalization index. Also trade and trade liberalization index have a 
positive and significant impact on productivity. It is noteworthy in this regard that there is 
limitation among human needs to services and products and accessibility to resources that are 
used to produce them. From one side, population increase enhances demand and consumption 
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and from the other side advancement of life standards increases range of consumption needs 
extensively while the existing resources are limited. Because of this importance of 
productivity enhancement and considering enhanced trade level are proposed as the most 
important factors of development in most developing countries. Our country is not 
exceptional and existence of relatively high unemployment rate, under employment and 
hidden unemployment, not using total capacity of production units, nonexistence of suitable 
structures in most economic sectors, considering improvement of productivity and 
enhancement of trade level of the country and inflation control at all levels which pave the 
way for economic development and progress are regarded as an unavoidable necessity. 
Therefore, importance and value of this study becomes evident given to economic jihad 
approach and increased productivity of the above-mentioned cases.  
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