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Abstract: In this study, the effects of trade openness and foreign direct investment on 

economic growth through the transfer of technology have been examined. To investigate this 

issue, we use a sample of 19 oil-rich countries over the time period 1991-2006. 

We estimate two models to investigate this issue. At first, we estimate a model including TO 

(the ratio of import plus export to GDP) as trade openness, the ratio of FDI to GDP and some 

other variables as independent variables. The result of this model implies that FDI has 

positive and significant effect on economic growth while trade openness has negative and 

significant effect. To examine the negative coefficient of trade openness more, another model 

is estimated. Export to GDP and Import to GDP were separately considered as trade 

openness in second model and other variables were same. The result of second model 

indicates that FDI has positive and significant effect while both trade openness indices have 

insignificant effect on economic growth. 

 

Keywords: Economic Growth, Trade Openness, Foreign Direct Investment, 

Technology Transfer 

 

JEL Classification: O40, F21, F41 

 

 

1- Introduction  
Economic growth is an important economic goal for all economies. Some researchers 

consider two main reasons for this. The first reason is that countries want to satisfy the needs 

of their people and improve their living standards. The second is that countries want to obtain 

and protect their international competitiveness. For this reasons, investigation of the variables 

that affect economic growth and development is very important. 

Nowadays, one of the most important variables affecting economic growth is 

openness. So, investigation of openness indices which affect growth is necessary. In this 

paper, the effects of trade openness and FDI on economic growth are studied and compared. 

There exist many studies on this issue. Some empirical studies on trade openness and 

FDI interaction on growth (Borensztien et al, 1998; Kohpaiboon, 2004; Mansouri, 2005; 

Karbasi et al, 2005), FDI-growth nexus and tradeïgrowth nexus (Lipsey, 2000 and Pahlavani 

et al, 2005) have mostly concluded that both FDI inflows and trade openness promote 

mailto:mmehrara@ut.ac.ir
mailto:trahmani@ut.ac.ir
mailto:a.novin.66@gmail.com
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economic growth. Nevertheless, there is some clear evidence that the growth enhancing 

effects of FDI inflows and trade vary in different countries. For some countries FDI and trade 

can even affect the growth process negatively (Borensztein et al., 1998; De Mello, 1999; 

Lipsey, 2000; and Xu, 2000). Indeed, the growth enhancing effects of FDI and trade 

interaction are not state independent but depend on various country specific factors such as 

the kind of openness. 

In this paper, we want to compare the impact of trade openness and foreign direct 

investment on economic growth through the technological effects in 19 oil-rich countries over 

the time period 1991-2006. The outline of this paper is as follows. The next section explains 

the effect of openness on growth. Section 3 describes the model and estimation results for oil-

rich countries. Section 4 concludes the paper.  

 

 

2. The effect of openness on growth 
In the neoclassical growth model, the growth rate of technology that determines the 

growth rate of per capita economic variables is exogenous. So, in this model, the growth rate 

of per capita economic variables in the long-run is exogenous whereas in the endogenous 

model, technology growth and economic growth are endogenous. 

Trade openness and FDI provide appropriate base for technology growth. Thus, the 

explanation of the effect of the trade openness and FDI on economic growth in the context of 

endogenous growth models is more appropriate. 

Primarily, we show a simple model for explaining how trade openness and FDI affect 

production and growth. Consider the following production function: 

 

ὣ ὃȢὑ Ȣὒ ȢὈ                                                               ρ 

 

Where 9 denotes the total output of the economy (real GDP) at time t, ὑ is capital, ὒ 

is labor and Ὀ denotes a homogeneous function of the factors of production related to trade at 

time t. The variable ὃ captures the total factor productivity at time t. According to this 

function, a change in any of the variables on the right hand side of the above equation can 

change the total output. We introduce the function $ as follows: 

 

$ Ø                                                    π ὥ ρ                   ς 

 

Where Ø is É ÔÈ factor of production that is dependent on trade. 

Also, it can be seen that technology is a function of openness as follows: 

 
! ɻȢ3 Ȣ3 Ȣ, Ȣ+                                                                σ 

 

Where 3  denotes factors associated with trade openness that influences technology 

and 3  is an index of factors associated with FDI that influence technology. 

According to the above relation, it is observed that trade openness and FDI can affect 

economic growth via technological progress.  

Now, according to the above relationships that are based on endogenous growth model 

and Nowak- Lehman (2000) article, we can explain the effects of international economic 

relationships on output growth rate via three channels:  
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 First, endogenous technical progress makes the economic growth permanent. 

Innovation, imitation and adaptation are driven by the profit-maximizing behaviour of firms. 

Even though externalities might be connected with those activities, the costs of innovating, 

imitating or adapting new products and/or new technologies are covered by temporary profits 

that allow to set prices correspondingly (mark-up pricing), an idea already propagated by 

Schumpeter (Romer, 1990; Aghion and Howitt, 1992). Openness could enhance technological 

progress which, in turn, makes the long-run growth permanent. A speed up in technological 

progress could be caused by stronger capital goods imports, increased transfer of technology, 

higher foreign direct investment and/or more incentives to imitate and innovate, factors which 

are all positively correlated to trade liberalization as far as the empirics are concerned. 

Second, according to the AK model an increase in savings and investment does not 

curb the incentives to accumulate capital. Crucial for this result is the assumption of constant 

returns to scale of the produced and accumulated factor (which comprises physical and human 

capital) and the 'unimportance' of non-reproducible factors, such as land. Capital 

accumulation becomes thus a profitable long-run business (Rebelo, 1991; Jones, 1995). If 

openness positively influences on savings and capital accumulation, then an adequate trade 

policy can promote growth in the long-run. 

Third, positive externalities linked to capital accumulation (in a broader sense) lead to 

constant or even increasing returns of the produced factor (Romer, 1986, 1987). Positive 

externalities suspend the assumption of diminishing returns to capital (which is a crucial 

assumption in the neoclassical model) and thus make permanent increases in the growth rate 

of output possible.  

Externalities lead to the result that one-time improvements in efficiency (as induced 

by openness) can permanently increase the rate of economic growth (U. S. International Trade 

Commission, 1997). 

 

 

3- Model and empirical results 
In this section, we examine whether the trade openness has more significant and 

positive effect on growth or FDI. We use a panel data of 19 oil-rich countries for 16 years to 

estimate the following regression: 

 

'ÒÏ×ÔÈÃ ɻÌÏÇ'$0 ɻ&$)ɻ4/ ɻ#ÁÐÉÔÁÌ
ɻ,ÁÂÏÒ                                τ 

 

Where 'ÒÏ×ÔÈ denotes economic growth, &$) is the ratio of Foreign Direct 

Investment to GDP, 4/ is the trade openness index (import plus export divided by GDP), 

#ÁÐÉÔÁÌ is the ratio of capital formation to GDP, ,ÁÂÏÒ is ,ÁÂÏÒ growth and ÌÏÇ'$0 

denotes gross domestic product in last period. The result of the estimation of the above 

relationship is as follows: 

 
Table 1: Estimated Regression(the ratio of import plus export to GDP as the trade openness index) 

Probability t-statistic Std. Error Coefficient Variable 
0.0275 -2.216202 0.005060 -0.011215 TO 
0.0064 2.748691 0.060302 0.165750 FDI 
0.0000 7.885828 0.029980 0.236415 CAPITAL 
0.0236 -2.276372 0.111503 -0.253822 LABOR 
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0.5883 0.541990 0.165433 0.089663 LNGDP
t-1

 
0.1040 -1.630932 1.795213 -2.927871 C 

 

 

According to the above results, FDI and capital have positive and significant effect on 

economic growth. On the other, the coefficient of trade openness is negative and significant. 

As it is shown, the coefficient of ÌÏÇ'$0 is positive but not significant and implies the 

lack of convergence among the oil-rich countries. The coefficient of labour is negative and 

significant. Lack of skill and less labour intensive industry of oil in these countries could be 

one of the reasons for this result.  

 Although the coefficient of FDI is positive with a value 0.165750 and also significant, 

the coefficient of trade openness is -0.011215 that is negative and significant. The above 

results imply that FDI could be a stronger channel through which the transfer of technology is 

done. 

In order to investigate more deeply the negative effect of the trade openness variable 

on growth, we divide TO into two variables. So, equation (5) including EX (exports to GDP) 

and IM (imports to GDP) instead of TO (imports plus exports divided by GDP) is estimated. 

Indeed, this model is estimated to see whether it is imports or exports that cause this negative 

effect. 

Therefore, equation (5) is considered as follows:  

 

'ÒÏ×ÔÈÃ ɻÌÏÇ'$0 ɻ&$)ɻ%8 ɻ)- ɻ#ÁÐÉÔÁÌ
ɻ,ÁÂÏÒ                                     υ 

 

Where %8 denotes the ratio of exports to GDP and  )- denotes the ratio of imports to 

GDP. In this model, %8 and )- are considered as the trade openness indices. 

The estimation of equation (5) based on panel data of the same period and countries 

has the following results. 
 

Table 2: Estimated Regression( exports to GDP and  imports to GDP as the trade openness indices) 

Probability t-statistic Std. Error Coefficient Variable 
0.8660 -0.168910 0.020396 -0.003445 EX 

0.4252 -0.798534 0.027213 -0.021731 IM 

0.0060 2.769374 0.061502 0.170323 FDI 
0.0000 7.836337 0.030412 0.238315 CAPITAL 
0.0224 -2.296077 0.111991 -0.257140 LABOR 
0.5961 0.530672 0.165742 0.087955 LNGDP

t-1
 

0.1069 -1.617467 1.798579 -2.909143 C 
 

As the above table shows, exports and imports are now insignificant. Again FDI and 

capital formation have positive and significant effects on economic growth. labour coefficient 

is negative and significant as before. The coefficient of lag of GDP is positive and 

insignificant, implying the lack of convergence among the countries under study. Again, the 

above results imply that FDI could be a stronger channel for the transfer of technology and 

the promotion of economic growth.  

According to table 1 and 2, FDI has is more effective than trade openness in 

increasing economic growth in oil-rich countries. One reason for this result is that most of the 
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export volume of these countries is oil and, in most of these countries, foreign exchange 

incomes from oil are spent on consumer imported goods. These goods do not influence 

economic growth. 

 

 

4- Conclusion 
In this study, the effects of trade openness and foreign direct investment on economic 

growth through the technological effects have been examined. So, the significance of effect of 

FDI and trade openness on transfer of technology has been compared for a sample of 19 oil-

rich countries over the time period 1991-2006. 

Initially, in order to investigate this issue, we estimate one model including TO 

(imports plus exports to GDP) as trade openness, FDI and several other variables. The result 

of this model suggests FDI has positive and significant effect on economic growth while trade 

openness has negative and significant effect. In order to investigate more deeply the negative 

effect of the trade openness on economic growth, we divide TO into two variables in another 

model. So, the ratio of exports to GDP and the ratio of imports to GDP were separately 

considered as trade openness in the second model and other variables were same. The result 

of the second model indicates that FDI has positive and significant effect while both of trade 

openness indices have insignificant effects on economic growth. 

According to regressions estimated, FDI is more important than trade openness in 

promoting economic growth in oil-rich countries. One reason for this result is that most of the 

exports is oil and, in most of these countries, most of oil incomes are spent on consumer 

imported goods which could not promote economic growth and is not important for the 

transfer of technology. 
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Abstract: Grey system theory looks for realistic patterns based on modeling with a 

few available data. In this paper, a Grey-Markov prediction model which is the combination 

of the GM(1,1) and Markov model was studied; Moreover, its applications in energy system 

were presented. The average errors of Energy Information Administrationôs predictions for 

Natural Gas production and Energy intensity from 1985 to 2008 and 1985 to 2007 

respectively were used as two forecasted examples. Comparing with GM(1,1) prediction 

model, we showed that the Grey- Markov prediction  model improves the forecast accuracy. 
 

Key words: Grey Theory, Grey-Markov, EIA, Gas Production, Energy Intensity 

 

JEL Classification:  C15,C53 

 

 

1.  Introduction 

In prediction field, predictions should be accurate and reliable. Forecasting methods 

are composed of quality and quantitative ones. Qualitive forecasting methods have Delphi 

method, trend method, prediction method, market research and the expert system etc. while 

the quantitative forecasting methods consist of Grey model (GM), neural networks, time 

series, econometric models, regression models, statistical methods and casual model etc. 

Finding reliable patterns according to modeling by poor information is the main function of 

GM. The advantage of the Grey models is their ability in evaluating the performance of 

unexplored systems with a restricted amount of data which is at least only 4 but the regression 

method, simple exponential and box Jenkins require at least 10 to 20, 5 to 10 and 50 data, 

respectively. The Grey model can be applied for both equal and not equal gaps while simple 

exponential method and box Jenkins only be applied for equal gaps, regression model for 

same and regular trend data and time series method for mixture and regular data. Another 

advantage of the GM is its usage in short, mid and long term predictions while the regression 

model and time series can be used only for short and middle term predictions.  GM is the core 

of Grey system theory. Random variables in the Grey theory are considered as inconstant 

numbers that change with time parameters; The level of uncertainty is denoted by ñcolorò in 

http://us.mc1631.mail.yahoo.com/mc/compose?to=hiranmanesh@ut.ac.ir
mailto:h_mostafaei@iau-tnb.ac.ir
mailto:sh_kordnourie@yahoo.com
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this model. The order series is transformed to the differential equation in the GM. The 

application of the Grey models have been very broad: In predicting gross national product, 

inflation index and stock price (Kotil et al.,2005; Ma and Zhand,2009), business 

failure(Cheng and Chen,2009),energy issues(Lin & Yang ,2003; Li, 2006; Zheng & Wang, 

2011; Ma and Zhand,2009; Kordnoori & Mostafaei,2011;Kumar & Jain,2011), voyaging 

systems and networks (Zhang et al,2008;Xue et al.,2011), output values of industries (Ficherr 

et al.,2008). 

A probability model which is a sequence of independent random variables is a Markov 

chain. Itôs advantage is the ability of modeling the uncertainties in systems which fluctuate 

dynamically in time. The transition probabilities demonstrate the importance of all random 

aspects. In Grey-Markov model, the Markov model is applied to predict the stochastic 

alternations and the GM for predicting the trend of data sequence. A stationary and non-

stationary time sequence can be forecasted by the Grey-Markov model. 

Energy is one of the indispensable factors for continuous development and economic 

growth; Moreover Energy predictions have a fundamental influence on improving energy and 

environmental plans. The growth and development of the economic activities depend on 

energy fore castings. Therefore it is vital for governments to plan according to the reliable 

forecasts. There are some organizations which regularly predict energy statistics. Their 

predictions are applied in budget forecasting, energy planningôs, investing procedures, 

political decisions, economic activities and etc. The most important agencies are EIA, BP, 

IEA, OPEC and Exxon-Mobil which publish and forecast energy data. As these energy 

forecasts play important roles in world economic, politics, governmental policies, it is 

important to evaluate the accuracy of these predictions. By choosing and comparing the actual 

and forecasted values of EIA errors, we recognize that some errors exist in their predictions. 

As seen in Figure 1, there are some errors in predicting and actual values of EIA. We display 

these errors only for natural gas production and energy intensity in this figure as they are the 

cases which we analyze in this research. In all energy forecasting these errors exist. Therefore 

modeling and predicting these errors are essential. 

 

Fig.1: The differences between actual and EIAôs projection values for natural gas 

production and energy intensity 

 
     -Unit of Gas production is trillion cubic feet;unit of Energy intensity is quadrillion Btu/$ Billion Nominal(GDP) 

 

The researchers pay much attention to various energy predicting models in recent 

years. There are some related works which analyzed the accuracy and the errors of energy 
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forecasts (Soldo, 2012 ; Sanders et al., 2008 ;  Joutz & Trost , 1992; Huntington, 1994; 

Linderoth, 2002; Craige et al.,2002; Smil,2000;Asher,1978).More specifically, Several 

independent analyses have been published over the past years which examine the accuracy of 

Energy Information Administration (EIA)ôs projections. Neil and Desai analyzed and assessed 

the EIA projections of U.S. energy consumption (Neill & Desai, 2005; Neill & Desai,2003). 

Fischer et al.(2008) investigated the potential for systematic errors in the EIAôs widely used 

annual energy outlook. Valex Lekat and Larry Dale (2005) evaluated the accuracy of AEOôs 

forecasted price and Henry Hub compared to U.S. wellhead future price. Winebrake and 

Sakva (2006) explored U.S. energy forecasts through the EIA and its predecessors in order to 

uncover potential systematic errors in U.S. forecasting model. Test of rationality of EIAôs 

projections was studied by Auffhammer (2005).Shlyakhter and et al.(1994) found the 

distribution of error of EIAôs projections. Cohen and et al.(1995) studied the EIAôs 

projections. 

In this paper first we introduce the GM(1,1) and Grey-Markov model. In section 3 we 

apply these methods in modeling the errors of EIAôs projections for natural gas production 

and energy intensity. We compare the results of these models and forecast the errors of EIAôs 

projections for future. In section 4 we end this paper with our conclusions and future works. 

 

 

2. The Mathematical Method  

In this part we review the procedure of our mathematical prediction model. Suppose 

we have   ὢ Ὧ ὢ ρȟὢ ςȟȣȟὢ ὲ  as the initial data sequence. A new series 

ὢ  is set up through accumulated generating as follows:  

ὢ Ὧ  ὢ ρȟὢ ςȟȣȟὢ ὲ       (1) 

Where  

ὢ Ὧ ὢ Ὥ ȟὯ ρȟςȟȣȟὲȢ 

The first-order difference equation of GM(1,1) is defined as: 

ὥὢ Ὧ ὦ           (2)  

The solution of (2) is: 

ὼ Ὧ ὼЈ ρ Ὡ       (3) 

Where   

ὄὄ ὄὣ       (4) 

and  

ὄ

ở

ỞỞ
ờ

ὢ ρ ὢ ς ρ

ὢ ς ὢ σ ρ

ể ể

ὢ ὲ ρ ὢ ὲ ρỢ

ỡỡ
Ỡ
      (5) 

 

ὣ

ụ
Ụ
Ụ
ợ
ὢЈ ς

ὢЈ σ
ể

ὢЈ ὲỨ
ủ
ủ
Ủ

       (6) 

 By inverse accumulative generating operation, the predicted equation is: 

ὢ Ὧ ὢЈ ρ ρ Ὡ Ὡ      (7) 
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Suppose  

ὣὯ ὢ Ὧ ρ    (8) 

We consider the states of a Markov chain ὣ which are alongside the regulation curve 

as follows: 

Ὄ Ὄ  ȟὌ   i=1, 2, 3,..., n    (9) 

Where 

Ὄ ὢ Ὧ ρ ὃ  i=1, 2,3,é,n  (10) 

Ὄ ὢ Ὧ ρ ὄ  i=1,2,3,é,n    (11) 

where ὃ and ὄ are the differences between the original data and predicting curve. 

The top and lower borderlines are assumed as ὢ Ὧ ρ ὃ andὢ Ὧ ρ ὄ, 

respectively. ὃ and B are obtained by using the least square method as  

ὃ В ὢ Ὄ ρ В ὢ Ὄ ρȾὴ     (12) 

ὄ В ὢ ὒ ρ В ὢ ὒ ρȾή       (13) 

Where ὢ Ὄ ρ and ὢ ὒ ρare the data above and below the forecasting 

curve and p ,q correspond to the number of such data respectively. Let ὢ Ὧ ρ ὅ and 

ὢ Ὧ ρ Ὀ as the top and bottom borderlines, respectively where  

C=max { ὢ Ὧ ρ-ὢ Ὧ ρ }            (14) 

D=max {ὢ Ὧ ρ- ὢ Ὧ ρ                (15) 

The states of our Markov model are obtained as follows: 

Ὄ= [ὢ Ὧ ρ+A, ὢ Ὧ ρ ὅ 

Ὄ= [ὢ Ὧ ρ , ὢ Ὧ ρ+A] 

Ὄ=[ὢ Ὧ ρ ὄ ȟὢ Ὧ ρ  

         Ὄ=[ὢ Ὧ ρ Ὀ , ὢ Ὧ ρ ὄ]    (16) 

Similarly, each zone can be classified into more subzones. 

A Markov chain ὢȠὲ π is a stochastic process with the property that for all I,j,k,l 

in state space 

 

ὴ ὖὼ Ὦ˭ὢ Ὥ ὖὼ  Ὦ ˭ ὢ Ὥȟὢ Ὧȣὢ ὰ  ρχ 
 

The transition probabilities ὴ  for all i ,j in state space satisfy in: 

ὴ πȟВ ὴ ρ   (18) 

The future trend of systems can be forecasted by the transition probability matrix. We 

can get this matrix in m th step as : 

 

 P(m)=

ὴ ά ὴ ά ȣ ὴ ά

ὴ ά ὴ ά ȣ ὴ ά
ể         ể ể          ể

ὴ ά ὴ ά ȣ ὴ ά

       (19) 

Where   

 ὴ    i,j=1,2,3,é,n        (20) 

When we cannot certainly distinguish the next path of the system, the matrix P(2) or 

P(m)ά σ must be calculated. At last the final predicted value can be obtained as  

ὣ Ὧ Ὄ Ὄ       (21) 
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Applying (10), (11) and since the forecast is most probably in zone Ὄ, then ὣ Ὧ can 

be expressed as  

ὣ Ὧ ὢ Ὧ ρ ὃ ὄ        (22) 

For evaluating the accuracy of our model we compute the relative percentage error by 

 ὙὖὉ        (23) 

and whence find the precision by (1-RPE)Ĭ100 . If the precision is more than 90% we 

can conclude that the model is reliable and accurate. 

 

 

3. Applications 

A superior statistical analytical organization which presents helpful energy 

information is Energy Information Administration (EIA). Developing history and activities of 

EIA was studied (Kent,1993).This paper deals with AEOôs natural Gas production and energy 

intensity projection errors. Natural gas is one of the most abundant energy sources in the 

world and a major energy source of industrial and electrical section; EIA forecasted that the 

greatest increase in gas production up to 2035 is for Middle East; Furthermore, energy 

intensity is used an energy conservation index for a country. It is calculated as units of energy 

per unit of GDP. The average absolute differences between the AEOôs projections and actual 

for natural Gas production and energy intensity from 1985 to 2008 and 1985 to 2007 (table1 

and 2)( Department of Energy Washington,2010), are applied here. By applying the Grey -

Markov predicting model the projection errors of EIA are modeled and forecasted. 

 

Table 1: Average absolute differences (errors) of EIAôs natural Gas production 

projections 
Year 

Gas production error  

1985 

0.82 

1986 

0.86 

1987 

0.80 

1988 

0.73 

1989 

0.73 

1990 

0.96 

Year 

Gas production error 

1991 

0.61 

1992 

0.73 

1993 

0.70 

1994 

1.28 

1995 

1.20 

1996 

0.77 

Year 

Gas production error 

1997 

0.69 

1998 

0.63 

1999 

0.78 

2000 

0.82 

2001 

0.52 

2002 

1.03 

Year 

Gas production error 

2003 

1.16 

2004 

1.75 

2005 

2.35 

2006 

2.01 

2007 

1.53 

2008 

1.23 

 

Table 2: Average absolute difference errors of EIA energy intensity projection 
Year 

Energy intensity   

1985 

1.87 

1986 

1.51 

1987 

0.85 

1988 

0.54 

1989 

0.57 

1990 

0.65 

Year 

Energy intensity   

1991 

0.47 

1992 

0.59 

1993 

0.71 

1994 

0.81 

1995 

1.08 

1996 

0.61 

Year 

Energy intensity   

1997 

0.68 

1998 

0.72 

1999 

0.75 

2000 

0.83 

2001 

0.58 

2002 

0.45 

Year 

Energy intensity   

2003 

0.46 

2004 

0.46 

2005 

0.60 

2006 

0.64 

2007 

0.59 

 

We forecast the natural Gas production error of 2009 and energy intensity error of 

2008 by the Grey Markov model. According to our method we obtained: 

Natural Gas production error : ὢ Ὧ ρ =0.5615 ὩȢ  

Energy intensity error:ὢ Ὧ ρ =0.8902  Ὡ Ȣ  

By (12) to (15), it follows that 

Natural Gas production error: A=0.3373, B=0.2392, C=0.94 and D=0.65 

       Energy intensity error: A=0.2208, B=0.1518, C=9798 and D=0.3046 
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Therefore four zones are compartmentalized as follows: 

 

Natural Gas production error: 

Ὄ= [ὢ Ὧ ρ+0.3373,ὢ Ὧ ρ πȢωτ 

Ὄ=  [ὢ Ὧ ρ,ὢ Ὧ ρ+0.3373] 

Ὄ=[ὢ Ὧ ρ πȢςσως ȟὢ Ὧ ρ  

 Ὄ=[ὢ Ὧ ρ πȢφυ , ὢ Ὧ ρ πȢςσως] 

 

Energy intensity error: 

Ὄ= [ὢ Ὧ ρ+0.2208,ὢ Ὧ ρ πȢωχωψ 

Ὄ=  [ὢ Ὧ ρ,ὢ Ὧ ρ+0.2208] 

Ὄ=[ὢ Ὧ ρ πȢρυρυ ȟὢ Ὧ ρ  

  Ὄ=[ὢ Ὧ ρ πȢσπτφ , ὢ Ὧ ρ πȢρυρψ] 

Figure 2 shows these four zones Ὄ ,Ὄ ,Ὄ , Ὄ from the top down and their border 

lines for the natural Gas production. We find that for these errors  ὓ =4, ὓ =7, ὓ =7 and 

ὓ =5  and the number of the original data by one step from  Ὄ  to Ὄ ,Ὄ ,Ὄ  and  Ὄ  

respectively is 0,0,1 and 5. Therefore, the one step transition probability matrix is calculated 

as: 

P(1)=

ρȾς
π
ςȾχ

ρȾτ ρȾτ π
υȾχ ςȾχ π
π σȾχ ςȾχ

π π ρȾυ τȾυ

 

All the fluctuation and transitions of gas production error forecastingôs can be seen in 

figure 2. By recognizing the next state from this representation and find the maximum 

probability of transitions of that state we can forecast the next EIAôs prediction error of gas 

production. So From this figure, we can see that the error of natural Gas production of 2008 is 

in Ὄ .Therefore By examining the fourth line of ὖρ we realize that ὴ  is the maximum 

probability, so the most probable state which the system may transfer to is from  Ὄ to Ὄ . 

Finally, the error of EIAôs natural gas production projection for 2009 can be obtained as 

follow: 

ὣ ςτ= Ὄ Ὄ = ὢ ςυ- ( B+D) =1.25 

Figure 3 show the four zones Ὄ ,Ὄ ,Ὄ , Ὄ  from the top down and their borderlines 

for error of energy intensity. We conclude that for these errors   ὓ =3,ὓ =8,ὓ =7 and ὓ =4 

and the raw number of data from  Ὄ  to Ὄ ,Ὄ ,Ὄ  and  Ὄ  by one step is 1,5,1,1, respectively. 

Hence, the one step transition probability matrix is: 

P(1)=

ρȾσ
ρȾψ
π

ρȾσ ρȾσ     π
υȾψ ρȾψ ρȾψ
σȾχ σȾχ ρȾχ

π π      ρȾς  ρȾς

 

The upper and lower borderlines and transitions of energy intensity are shown in this 

figure. Therefore, We realize that the error of energy intensity of 2008 is in Ὄ , As a result we 

examine the second line of ὖρ and see that ὴ  is the maximum probability. Hence most 

likely the state which the system may transfer to is from Ὄ to Ὄ. The error of EIAôs energy 
intensity projection for 2008 can be obtained as follow: 

ὣ ςσ= Ὄ Ὄ =  ὢ ςτ ( A) =0.6328 
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Fig. 2: Four zones and forecasting regulation curve of EIAôs error projections for 

Natural Gas production during 1985 to 2008 

 
 

Fig.3: Four zones and forecasting regulation curve of EIAôs error projections for 

energy intensity during 1985 to 2007. 

 
Table 3 shows the forecast value and the precision of EIAôs forecasting errors by 

GM(1,1) and the Grey-Markov model. By comparing the results we conclude that the 

predicting values obtained by Grey Markov model are more accurate than GM(1,1). All the 

obtained precisions by the Grey markov model are more than 90% and prove the efficiency of 

our model. 

 

Table 3:The resulting forecasts and precisions by GM(1,1) and Grey-Markov 

model. 
Year 

 
 

 

 
 

2009 

Actual average absolute 

difference (error) of natural 
Gas production of  EIA 

GM(1,1) 

 Grey-Markov model 

 

 

 Forecast value          precision 

 

Forecast value       precision  

 

 

1.38 

 

1.69                         77.20% 

 

1.25                         90.58% 

Year 

 
 

 

2008 

Actual average absolute 

difference (error) of energy 
intensity of EIA 

 

 
 

 

0.52                         87.07% 

 

 
 

 

0.63                       94.53%  

0.60  

 

As a result, the error of all EIAôs projections in future for gas production and energy 

intensity can be obtained by Grey Markov model with high precisions. 
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4. Conclusion 

Some organizations give forecasting energy information. It is important to recognize 

their prediction errors; moreover, these errors are fluctuated over time. Therefore a Grey-

Markov model which is the combination model of GM and Markov chain is suitable for 

modeling these errors. We applied the GM(1,1) and Grey-Markov model  for the absolute 

average error of EIAs projections for natural Gas production and energy intensity. By 

comparing the results of these methods, we obtained that the Grey Markov model gives more 

accurate and certain projections. In future, researchers can model and forecast the errors of 

other energy organizations such as IEA, BP, Exxon-Mobil and OPEC by the Grey-Markov 

model and compare the results to realize that which agencyôs predictions has a lower error and 

are more realistic; Moreover, the Grey Markov model can be compared to other modified 

Grey models. 
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Abstract: In this paper, the asymmetric effects of oil price shocks on GDP have been 

investigated by co-integration analysis in Iran economy during the period 1960-2010. We 

used Hodrick-Prescott filtering to separate positive shocks from negative shocks. The results 

showed that in long run the negative shocks have stronger effects on output than positive ones 

that can have damaging repercussions on economic growth. The findings have practical 

policy implications for decision makers in the area of macroeconomic planning. The use of 

stabilization and savings funds and diversification of the real sector seems crucial to 

minimize the harmful effects of oil booms and busts. 
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Johansen cointegration test 

 

JEL classifications: C13, C22, E31 

 

 

1. Introduction  

Oil production usually accounts for a large share of the GDP of oil-exporting countries 

and oil price increases directly increase the countryôs currency value (total oil production 

increases because the value of oil production increases: the income effect). However, the total 

effect of oil price shocks on economic performance mostly depends on what the oil producers 

(mostly governments) do with this additional revenue. High oil prices increase real national 

income through higher export earnings (Kornonen et al., 2007). As a result, wealth will be 

transferred from oil-importing countries to oil-exporting countries, leading to greater 

purchasing power for economic agents of oil-exporting countries (M. Hakan, 2010). Oil price 

is very instable. Instability is very costly, as economies and budgets adjust asymmetrically. 

(Mehrara and Oskoui, 2007) Oil price þuctuations are a major source of disturbance for the 

economies of oil-exporting countries given the relative importance of the oil sector in 

production and exports and uncertainty in the world oil markets (Mehrara, 2008; Behbudi and 

et.al, 2010). Oil revenue is the major part of government income and it recently has played an 

important role in reimbursing government expenditures in Iran. The Iranian economy is 

heavily dependent on oil revenues, with about 15 percent of nominal GDP originating in the 

oil sector during the period 2000-2009. Moreover about 50 percent of the government's 

revenues and 70-75 percent of exports are derived from the oil sector (Mehrara et.al, 2010). 

Although the topic is the same for oil exporting and importing countries, theoretical model 

mailto:mkhosravilarijani@yahoo.com
mailto:Rezazadeh296@yahoo.com
mailto:mehdi.aghai@yahoo.com
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and effecting mechanisms in oil exporting countries are completely different from those in oil 

importing countries. This paper studies the asymmetric effect of oil price shocks on Iran 

economic growth during 1960-2010 using Johansen cointegration test. The paper is organized 

in five sections. Section two discusses the methodology and the mechanisms through which 

oil price or revenues influence asymmetrically economic activities in oil exporting countries. 

Section three reviews the empirical literature in brief. Section four presents the econometric 

model and empirical results. Finally section five concludes.      

 

 

2. Literature Review  

Increases in the level of oil prices have a positive effect on GDP in the short run, but 

increased volatility in oil prices reduces the short-run growth in real GDP.  In contrast, real 

GDP has a positive short-run impact on the other three endogenous variables with an increase 

in GDP driving up government revenues, government consumption and investment. Thus, 

changes in oil prices have an indirect effect on these three variables through their impact on 

real GDP.  In addition, oil prices have a direct dynamic effect on government revenues.  An 

increase in oil prices raises government revenues, but an increase in the variance of oil prices 

actually reduces government revenues.  Finally, investment is positively affected by an 

increase in oil price volatility. (Anshasy, 2006; Cunado and Fernando, 2004; Farzanegan and 

Markwardt, 2009; Hui and Kevin, 2005; Keqiang, 2009; Sandrine and Valerie, 2006). 

Oil prices have a positive effect on government consumption in the long run.  In 

addition, in the short run, oil prices will have an indirect effect on government consumption, 

through their direct impact on real GDP. Higher oil prices induce higher growth rates and the 

latter leads to higher government consumption. Higher variance in oil prices has a negative 

impact on short-run economic performance.  Both real GDP and government revenues are 

negatively influence by a higher conditional variance in oil prices. This is partially offset by a 

positive response in investment to a higher conditional variance in oil prices. (Anshasy, 2006; 

Cunado and Fernando, 2004; Farzanegan and Markwardt, 2009; Hui and Kevin, 2005; 

Keqiang, 2009; Sandrine and Valerie, 2006). If appreciation of currency hurts the 

competitiveness of non-energy sectors, appreciated local currency that stems from higher oil 

revenues may stimulate investment and provide lower-priced imported intermediary products, 

which may stimulate production. Lastly, higher oil prices will also likely increase the 

profitability of the energy sector. This provides an opportunity for the investment and 

business sectors, with increased demand for labor and capital (Hilde, 2008; M. Hakan, 2010).  

However a large literature suggests that there is a óresource curseô: natural resource-

abundant countries tend to grow slower than resource-scarce countries. The literature offers 

six candidate explanations for the resource curse effect: Dutch disease, governance, conþict, 

excessive borrowing, inequality, and volatility. (Devlin and Lewin, 2004; Mehrara, 2009; 

Mehrara and et.al, 2008; Mehrara and Oskui, 2007; Gaskari and et al, 2005). 

The oil price volatility can be transmitted to the economy through the large 

fluctuations in government revenues. The uncertainty about future oil revenues and the 

variability of such revenues would result in changes in spending. Therefore, the resulting pro-

cyclicality of government spending can ultimately lower growth rates. Carefully looking into 

some of the potential expenditure mechanisms, one can identify the following: (Anshasy, 

2006). A positive revenue shock that is perceived as permanent typically leads to higher 

government spending, especially on non-tradable, creating incentives to shifting resources 

away from the (non-oil) tradable sector to the non-tradable sector. Such resource movements 

would lead to higher unemployment, output losses, and ultimately the de-industrialization of 

the economy; a phenomenon known as the ñDutch diseaseò. (Anshasy (2006)) In an oil-

dependent economy, the variability of the oil rent will, in the absence of countermeasures; 
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spill over into the real exchange rate. An oil price boom will lead to a real appreciation and a 

decline in non-oil exports. This is often taken as the main symptom of the Dutch disease, but 

is not in and of itself a cause of reduced welfare (Mehrara and Oskoui, 2007; Mehrara, 2009; 

Mehrara and Sarem, 2009). Government budget and expenditures are one of the most 

important channels through which oil shocks affect aggregate demand, and without devising 

some mechanisms to stabilize government budgets; oil shocks would have serious effects on 

government budgets. One of the important reasons for asymmetric effect of positive and 

negative oil price shock on economic growth is related to the major role of government 

investments in oil exporting countries and the way it responds to these shocks. When a 

positive shock occurs, the welfare and consumption expenditure as well as less productive 

investments rapidly increase. Increase in government expenditures will lead to decrease in 

quality of spending and economic efficiency, increase in unfinished projects, and rent seeking 

(Ricardo and Roberto, 2002; Mehrara and Oskoui, 2007; Delavari and et.al, 2008). If a 

positive shock is perceived as temporary, accumulating the budgetary surpluses in developing 

economies is politically unpopular and the government will be subject to pressures to increase 

spending, especially on public projects. Many studies found that most of the large surges in 

public capital spending during boom times are non-productive and typically have a very low 

return (Talvi and Vegh, 2000; Anshasy, 2006). 

 But when a negative shock occurs, long term investments and economic activities 

shrinks first, due to non-refunding of a major part of a productive spending with useful 

impacts on growth, and immediate decrease of intermediate and capital imports. Because of, 

negative oil shocks might be responsible for decrease of economic growth than positive ones 

(Mehrara and Oskoui, 2007; Delavari and et.al, 2008). A negative shock, on the other hand, 

typically induces downward adjustments in government expenditures. This adjustment could 

be very costly.  On the one hand, cutting current expenditures is usually unpopular because of 

its negative social consequences. On the other hand, cutting capital expenditures would 

disrupt public projects, reducing the productivity of the initial investment and causing high 

social costs (Anshasy, 2006). 

If the government spends more on investment when oil prices rise, then, theoretically, 

it can increase growth ï assuming that the implementation capacity exists and the investments 

are indeed productive. Governments will also typically increase consumption, such as wages 

and salaries, and outright subsidies and transfers, as well as expenditures on health and 

education. This could have permanent impact, in terms of raising public expectations and 

ratcheting up current and future expenditure commitments limiting the governmentôs ability to 

amend fiscal policy when revenues decrease. In the smaller exporting countries in particular, 

government expenditure will constitute a large share of total spending and have a profound 

influence on aggregate demand (Devlin and Levin, 2004). 

The positive development in oil prices, which is resulted in higher levels of 

government expenditures and income per capita, pushes the effective demand upward. 

Furthermore, the limited capacity of domestic supply and inefýciencies as well as time lags in 

response to increased demand may push the general consumer prices upward, fueling inþation 

(Farzanegan and Markwardt, 2009; Frzanegan, 2011). 

When oil revenues fall because of negative oil price shocks, the level of imported raw 

and capital intermediaries, which is mainly ýnanced through oil revenues, will decrease. 

Thus, domestic production will decrease. This means a shift of the supply curve to the left. 

Because of deýcit spending through borrowing of the government from the central bank (or 

recently withdrawals from oil stabilization account), which raise the base money and money 

supply, the demand curve shifts to the right. A combination of these two shifts in demand and 

supply curves leads to increased prices and to a reduction of the production level in the 

economy (Farzanegan and Markwardt, 2009; Frzanegan, 2011). Lower oil rents resulting 
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from an oil price shock cause a temporary shift in the production function, leading to decrease 

in real output. The decrease in output, ceteris paribus, leads to an excess demand for goods 

and an increase in the interest rate. This decrease in output and interest rate lead to decrease in 

the demand for real cash balances, and given a nominal quantity of money, the price level 

increases. Therefore, we would expect an oil price shock lead to decrease in GDP and 

increase in price level (Gordon, 1984; Philip and Akintoye, 2006). 

In other side some researchers believe that oil revenues could be positive until a 

certain level. But after this level the effect turns to be negative. During the oil busts, with the 

low (or negative) growth rate of oil revenues, the oil-dependent economies suffer from under-

capacity with their access to capital and intermediate imports restricted, particularly in the 

presence of capital market imperfections (Ricardo and Roberto, 2002). So, more oil revenues 

can be a blessing during the busts or moderate booms. But when oil revenues are excessively 

high, the real exchange rate becomes highly overvalued. So, too much oil revenues exert a 

negative effect on growth, turning to be a curse (Mehrara, 2009). 

 

 

3. Empirical Results and Model Estimation  

In this section empirical model of asymmetric effects of oil price shocks on 

production, is specified and estimated. In production growth equation, in addition to positive 

and negative oil price shocks, the effect of other variables, including investment are 

considered. In this study, growth equation is specified as follow: 

ttjt

n

j

jjt

n

j

jt Xnegposy ebgda ++++=D -

=

-

=

ää
00

0log

 
where D indicates the first difference, log is natural logarithm, 9 is gross domestic 

output (without oil), pos is positive oil price shock, neg is negative oil price shock, X  is 

explanatory variables and e is error term. In addition, asymmetry hypothesis implies:  

njH jj ,...1:0 ==gd
 

In growth model, various variables are used as control variables in vector X.  Some of 

these variables are: physical investment, human capital, free trade, inflation rate, population, 

government expenditures, geographical variables, foreign direct investment, exchange rates 

premium, abundant natural resources, institutions and the quality of macroeconomic policy. In 

this study, due to the limited sample size, availability of data and diagnostic test, different 

combinations of variables, such as government expenditures growth, (ȹ ln G), Liquidity 

growth, (ȹln M2), inflation rate, (ȹ ln P), real money supply growth (ȹ lnM2/P),  the 

percentage changes in real exchange rate, (ȹ ln EX), investment to GDP ratio (inv/y) or 

investment growth (ȹ ln inv), as control variables in vector X are used. In fact, government 

expenditures, money balance and inflation variables as the demand side factors and 

investment ratio as the supply side factor affect the production. 

One of the important and considerable factors in this model is estimation method of 

positive and negative oil price shocks. The methodology of estimation of positive and 

negative oil price shocks is as follows.  

  

3.1. Positive and Negative oil price Shock  

In empirical studies, any unanticipated change is considered as the shock. Researchers 

used different techniques for differentiation between positive and negative shocks. For 

example, Mishkin (1982), Cover (1992), Karras (1996) considered the residual of the money 

supply growth equation (M2) as monetary shocks. In fact, in these studies money growth is 

divided into anticipated and unanticipated ones, and the residual from the estimated equation 

of money growth is used as unanticipated monetary shock.   
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Another method of decomposing positive and negative shocks is using univariate 

filtering of Hodrick- Prescott (1997). This smoothing filtering is widely used in real business 

cycle theory to separate the cyclical component of a time series from raw data. Let Xt   denote 

the logarithms of a time series variable. The series Xt   is made up of a trend component, 

denoted tx,t and a cyclical component given an adequately chosen, positive value ofa, there 

is a trend component that will minimize 

2

1,,,

1

2

1,

2

,1
)]()[()( -

-

-

+=
---+- ää txtxtx

T

t

txtx

T

t tXMin ttttat
 

The first term of the equation is the sum of the squared deviations which penalizes the 

cyclical component. The second term is a multiple aof the sum of the squares of the trend 

component's second differences. This second term penalizes variations in the growth rate of 

the trend component. The larger the value ofa, the higher is the penalty. Hodrick and 

Prescott advise that, for annual data, a value of a= 100 are reasonable. In this article we use 

Hodrick Prescott technique (Figure1).  

 

 
 

Figure1: Hodrick Prescott (HP) filtering 

 

3.2. Data and unit root tests 

Time series data required to this research include non-oil GDP(Y), real oil revenue 

(OILREV), money supply(M2), aggregate price level(P),exchange rate(EX), government 

expenditures(G)  and fixed capital formation or investment to GDP ratio (INV/GDP). The 

sources for data are balance sheets of the Central Bank of Iran during the period 1960-2005. 

The cointegeration analysis is subject to the integration order of time series. The integration 

orders of variables are examined by Augmented Dickey ï Fuller (ADF) and phillips-Perron 

(PP) unit root tests.  

According to ADF and PP tests in Table (1), it can be seen that all variables except the 

investment to GDP ratio, INV/GDP, are integrated of order one so that when first differenced, 

all would be stationary.  
 

 

Table  1:    PP  and  ADF  test  statistic  variables  in  level  and  1st  difference 

 

 

Variable  

ADF test 

statistic 

1%  Critical  

Values 

PP    test 

statistic 

1%  

Critical  

Values 

Dlog  y -4.11***  -3.57 -4.15***  -3.57 

Dlog  oil -5.45***  -3.57 -5.05***  -3.57 

Dloginv -4.66***  -3.57 -4.37***  -3.57 

Dinv/y -5.20***  -3.57 -4.95***  -3.57 

DlogG -2.56 -3.57 -4.27***  -3.57 

DlogM2 -3.72***  -3.57 -3.71***  -3.57 
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DlogP -2.22 -3.57 -2.11 -3.57 

DlogM2P -3.48***  -3.57 -3.38 -3.57 

Dlogex -5.17***  -3.57 -5.31***  -3.57 

                           Notes:  *** respectively show the significance in 1% level 

 

3.3. Cointegration test 

 As the level variables are non-stationary, the cointegration among the levels 
of the variables should be tested. It is expected that the real oil revenue, investment, 
and GDP have an equilibrium relationship. If there is long run relationship between 
these variables, the residuals from the cointegrating relationship will be considered 
as non-oil GDP imbalance affecting GDP symmetrically or asymmetrically. Therefore, 
the cointegration among these variables is tested by using the Johansson 
methodologies. The test results are presented in Table (2). As it can be seen in the 
table, Johansson test confirms one long run equilibrium relationship between these 
three variables. According to Granger representation theorem, a long run equilibrium 
relationship implies error correction mechanisms. The error correction mechanism 
ensures the long run relationship. Thus at least one variable in the relationship 
should react to non-oil GDP imbalances or the residuals of long run relationship, 
namely ECM. In the next section we examine the importance of non-oil GDP 
imbalances along with other variables on the production growth. Also, these 
imbalances may affect the production linearly (symmetric) or nonlinearly 
(asymmetric). 

          
Table 2:  Maximal eigenvalue and trace test for cointegration vectors 

Variables in long-run relationship: ln(oil), ln(y), ln(i) 

A: cointegrating space 

Maximal eigenvalue test Trace test 

 

Null 

 

 

Alternative 

LR  

statistic 

95%  critical 

 value 

 

Null 

 

 

Alternative 

LR  

statistic 

95% critical 

 value 

        

0=r 1=r 35.97 25.82 0=r rÓ1 64.37 42.91 

rÒ1 2=r 20.76 19.38 rÒ1 rÓ2 28.40 25.87 

rÒ2 3=r 7.63 12.51 rÒ2 3=r 7.63 12.51 

B:  cointegrating  vector 

 Loil  ly li  

ECM -1 
0.06 

(3.11) 

0.06 

(2.71) 

      Notes: Trace test and Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 
level and t-ratios in parentheses. 

 

 

3.4. Estimating the short run non-oil GDP and asymmetric test  

In this section, the effects of positive and negative oil shocks as well as the 
supply and demand side factors on the production growth in Iran economy will be 
studied. For this purpose, we estimate various specifications according to the Table 
(3). The estimates in columns one to eight are based on linear or symmetrical 
specifications. In other words, in these equations it is assumed that the effects of 
positive and negative oil shocks on real production are symmetric so that the 
relationship is linear. 

 

Table3: Estimation of model with different specification 

7 6 5 4 3 

. 

 

 

2 1 Variable 

0.00 

(0.28) 

0.00 

(0.28) 

0.03 

(4.20)*** 

0.03 

(3.23)*** 

0.01 

(1.38) 

0.00 

(-0.01) 

0.03 

(0.91) c 
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0.01 

(0.13) 

0.01 

(0.14) 
- 

-0.03 

(-0.30) 

0.05 

(0.60) 

0.07 

(0.73) 

-0.04 

(-0.33) 
))1(( -LYD 

0.05 
(2.38)*** 

0.05 
(2.38)*** 

0.04 
(1.85)** 

0.03 
(1.79)** 

0.03 
(1.62)* 

0.03 
(1.67)* 

0.06 
(2.32)*** 

)(LOILD 

- - - - 
0.13 

(2.32)*** 
0.13 

(2.35)*** 
- )(LGD 

0.21 
(6.94)*** 

0.21 
(6.94)*** 

0.20 
(6.49)*** 

0.20 
(6.56)*** 

0.20 
(6.54)*** 

0.199 
(6.59)*** 

- )(LID 

- - - - - - 
0.45 

(3.71)*** 
IY 

- - - - - - 
-0.38 

(-3.47)*** 
)1(-IY 

0.05 

(1.45) 

0.05 

(1.45) 
- - 

0.06 

(1.99)** 

0.05 

(1.75)* 

0.01 

(0.23) 
)(LEXD 

0.25 
(3.37)*** 

0.25 
(3.37)*** 

- - - 
0.19 

(2.65)*** 
- )2(LMD 

-0.17 
(-2.64)*** 

-0.17 
(-2.64)*** 

- - - 
-0.12 

(-1.78)* 
- )(LPD 

- - 
0.15 

(2.36)*** 
0.17 

(2.89)*** 
0.15 

(2.30)*** 
- - )2( PLMD 

0.04 

(2.93)*** 

0.04 

(2.92)*** 

0.04 

(3.28)*** 

0.04 

(3.05)*** 

0.03 

(1.99)** 

0.03 

(1.72)* 

0.08 

(4.45)*** 
)1(-ECM 

0.81 0.81 0.76 0.79 0.83 0.83 0.63 
2

R 

-4.13 -4.13 -4.04 -4.11 -4.22 -4.21 -3.51 AIC 

-3.82 -3.82 -3.85 -3.88 -3.91 -3.87 -3.24 SIC 

2.22 2.22 2.05 2.08 2.06 2.14 2.08 DW 

2.46 2.46 1.10 1.31 1.32 1.08 1.08 )2(2cAR 

2.18 2.18 
5.54 

** 

6.25 

** 

6.03 

** 
3.10 1.39 RESET 

5.49 5.49 10.93 5.78 5.34 6.12 7.40 
HET 

1.99 1.99 1.21 0.29 1.39 1.31 0.68 
NORM 

Notes: t-ratios in parentheses and ***, **and * respectively show the significance in 1%, 5% and 

10% levels. 

 

Table3: Estimation of model with different specification (continued) 

20 19 18 17 16 15 14 13 12 11 10 9 8 variable 

0.01 

(0.29) 
0.03 

(2.60)*** 
0.01 

(1.05) 
0.01 

(1.12) 
0.01 

(1.45) 
0.02 

(2.76)*** 
0.01 

(1.38) 
0.01 

(1.60) 
0.01 

(1.31) 
0.02 

(2.50)*** 
0.01 

(0.75) 
0.02 

(0.74) 
0.02 

(2.43)*** c 
-0.00 

(-0.00) 
0.05 

(0.44) 
0.19 

(1.62)* 
0.03 

(0.48) 
0.05 

(0.57) 
0.07 

(0.85) 
0.03 

(0.40) 
0.06 

(0.63) 
0.18 

(1.57) 
-0.02 

(-0.25) 
0.03 

(0.42) 
0.07 

(0.64) 
0.23 

(2.09)** 
))1(( -LYD

 0.25 

(2.55)*** 
0.28 

(3.01)*** 
0.27 

(3.29)*** 
0.09 

(2.58)*** 
0.12 

(2.53)*** 
0.13 

(2.08)** 
0.14 

(2.34)*** 
0.19 

(2.62)*** 
0.27 

(3.26)*** 
0.09 

(1.43) 
0.13 

(2.15)** 
0.20 

(2.34)*** 
0.26 

(3.16)*** POS 
-0.27 

(-3.12)*** 
-0.27 

(-3.12)*** 
-0.26 

(-3.00)*** 
- - 

-0.05 

(-0.78) 
-0.06 

(-0.90) 
-0.10 

(-1.24) 
-0.26 

(-3.11)*** 
0.03 

(0.44) 
-0.05 

(-0.89) 
-0.09 

(-1.08) 
-0.26 

(-3.00)*** 
)1(-POS 

0.05 

(1.36) 
0.04 

(1.29) 
0.05 

(1.50) 
0.07 

(3.34)*** 
0.07 

(2.89)*** 
0.06 

(2.48)*** 
0.06 

(2.66)*** 
0.06 

(2.29)*** 
0.04 

(1.35) 
0.05 

(2.40)*** 
0.05 

(2.63)*** 
0.06 

(2.18)** 
0.05 

(1.49) NEG 
-0.07 

(-1.16) 
-0.07 

(-1.10) 
0.03 

(0.84) 
- - 

0.04 

(1.71)* 
0.03 

(1.39) 
0.03 

(1.30) 
0.03 

(0.96) 
- 

0.03 

(1.36) 
0.03 

(1.11) 
0.04 

(1.30) 
)1(-NEG 

- - 
0.26 

(3.59)*** 
0.17 

(3.98)*** 
0.21 

(4.04)*** 
0.24 

(6.32)*** 
0.18 

(4.22)*** 
0.22 

(4.29)*** 
0.25 

(4.11)*** 
- 

0.18 

(4.17)*** 
0.22 

(4.2)*** 
0.32 

(6.33)*** )(LGD 
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- - - - - - - - - 
0.30 

(1.30) 
- - - )(GYD 

- - - 
0.21 

(8.09)*** 
- 

0.20 

(6.37)*** 
0.20 

(6.86)*** 
- - 

0.22 

(6.69)*** 
0.20 

(6.76)*** 
- - )(LID 

- - - - 
0.44 

(5.04)*** 
- - 

0.38 

(3.89)*** 
- - - - - )(IYD 

0.08 

(0.77) 
- - - - - - - - - - 

0.37 

(3.38)*** 
- IY 

- - - - - - - - - - - 
-0.40 

(-3.67)*** 
- )1(-IY 

- - 
0.08 

(1.85)** 
0.03 

(0.73) 
0.07 

(2.88)*** 
0.07 

(2.05)** 
0.09 

(3.07)*** 
0.09 

(2.47)*** 
0.08 

(1.84)* 
- 

0.09 

(2.95)*** 
0.09 

(2.38)*** 
0.07 

(1.68)* )(LEXD 

- - - - - - - - 
-0.01 

(-0.29) 
- - - - ))1(( -LEXD

 - - - - - - - - - - 
0.15 

(2.41)*** 
0.18 

(2.19)** 
- )2(LMD 

- - - - - - - - - - 
-0.14 

(-2.44)*** 
-0.19 

(-2.22)** 
- )(LPD 

0.20 

(2.21)*** 
0.22 

(2.64)*** 
0.15 

(1.89)** 
0.16 

(3.01)*** 
0.19 

(2.89)*** 
- 

0.15 

(2.80)*** 
0.17 

(2.67)*** 
0.15 

(1.90)** 
0.21 

(3.80)*** 
- - - )2( PLMD 

- - 
-0.00 

(-0.07) 
- - - - - - - - - - )1(-ECM 

0.02 

(0.50) 
0.03 

(1.09) 
- - - - - - - - - - - )1(1-ECM

 0.08 

(1.89)** 
0.07 

(1.74)* 
- - - - - - - - - - - )1(2-ECM

 
1.83* 2.23** 

2.48 

*** 
0.63 0.81 1.06 1.25 

1.60 

* 
2.44 

*** 
0.55 1.14 1.27 

2.36 

*** 

Asymmetric 

test statistic 
0.65 0.65 0.73 0.88 0.79 0.85 0.88 0.80 0.73 0.82 0.88 0.80 0.70 

2

R 
-3.44 -3.46 -3.70 -4.50 -4.03 -4.34 -4.48 -4.02 -3.70 -4.15 -4.44 -3.94 -3.69 AIC 
-3.06 -3.12 -3.32 -4.19 -3.73 -3.99 -4.10 -3.64 -3.32 -3.84 -4.02 -3.49 -3.38 SIC 
1.83 1.96 2.12 2.36 2.15 2.10 2.26 2.04 2.08 2.22 2.26 2.06 2.03 

DW 
0.61 0.11 0.97 

4.96 

** 
1.47 0.79 2.98 0.45 0.44 

3.10 

* 
2.98 0.67 0.08 )2(2cAR 

2.23 
4.32 

* 
4.19 

** 
3.03 2.48 

6.73 

*** 
7.77 

*** 
7.67 

*** 
4.32 

* 
4.56 

* 
7.65 

*** 
9.12 

*** 
2.92 RESET 

16.68 

** 
13.23 

* 
6.05 

2.43 

** 
1.45 

*** 
3.64 

* 
3.01 

** 
2.50 

*** 
6.11 4.09 

3.04 

*** 
3.57 

*** 
3.42 

HET 
0.55 0.67 

4.42 

* 
0.25 3.17 0.62 1.36 

6.81 

*** 
4.33 

* 
0.77 1.31 

8.57 

*** 
8.53 

*** NORM 
Notes: t-ratios in parentheses and ***, **and * respectively show the significance in 1%, 5% and 

10% levels. 
 

In all linear specifications, according to2, explanatory variables explain 63 to 83 

percent of real non-oil GDP changes. The coefficients for the investment growth, Dloginv, in 

all the specifications are significant and of the expected sign (positive). Show that, the 

investment enter positive and significant in the real non-oil GDP growth equations with the 

size of coefficient changing between 0.19 to 0.21. Using the investment to GDP ratio instead 

of the, Dloginv, renders the similar results. The investment to output ratio (INV/GDP) also 

raise the economic growth rate significantly by 0.45, but the effect will decrease fairly in the 

next period. Real oil revenue in symmetry specification increases the GDP by coefficient of 

0.03 to 0.06. Thus the results show the positive relation between real oil revenue and 

investment with GDP. The government expenditure enters positive and significant in the real 

non-oil GDP growth equations with the size of coefficient 0.13, the exchange rate enter 

positive and significant in the real non-oil GDP growth equations with the size of coefficient 

changing between 0.05 to 0.06, the Liquidity enter positive and significant in the real non-oil 

GDP growth equations with the size of coefficient changing between 0.19 to 0.25, the 

inflation enter negative and significant in the real non-oil GDP growth equations with the size 

of coefficient changing between -0.12 to -0.17, the real money supply enter positive and 

significant in the real non-oil GDP growth equations with the size of coefficient changing 

between 0.15 to 0.17. Error correction coefficient )1(-ecm  reflects the adjustment speed of 
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output with respect to the oil revenue disequilibrium. Considering the size of coefficient of 

error correction term (estimated between0.03 to 0.08) it can be concluded that non-oil GDP 

responds significantly to its disequilibrium ( )1(-ecm ). Among the linear specifications, the 

third one outperforms the others based on the R2, Akaike (AIC) and Schwartz (SIC) 

information criteria.  

Diagnostic test results are presented at the bottom of the Table (3) for each 

specification. 
2c AR (2) stand for the Lagrange multiplier test statistic for autocorrelation in 

error terms ( with two lags), RESET is Ramseyôs RESET test statistic for functional form 

misspecification based on the squares of fitted values, NORM is test statistic of normality of 

residuals based on the skewness and kurtosis and HET is Heteroscedasticity test statistic. As it 

can be seen, the obtained results are generally satisfactory.  

The first to seventh specifications reflect the symmetric effects of positive and 

negative oil shocks on production. But if oil effects are asymmetric, the results of these 

models may be misleading. As it was explained in previous section, to examine and test the 

asymmetric effects of oil shocks on real production, oil revenue changes are divided into 

positive and negative ones and added as two explanatory variables to the growth model using 

Hodrick Prescott technique. Specifications 8 to 20 in Table (3) are estimated decomposition 

of oil shocks to positive (pos) and negative (neg) ones. 

As it can be seen by adding positive and negative shocks to the growth equation, the 

coefficient of determination significantly increases (from65 to 88 percent). In all cases, the 

negative oil shocks are much more effective than the positive oil shocks contemporaneously 

according to the size and statistical significance. 

Although in most equations positive oil shocks have positive and significant effect on 

GDP, in the next period (based on the coefficient )1(-pos ) they have a negative effect on 

GDP with the same amount. In the other words the positive effect will be neutralized in the 

next time. Negative oil shocks have negative and significant effect on GDP in most equations 

(-0.04 to -0.07). The lag of negative oil shocks is not significant (based on the coefficient
)1(-neg ) in any of the equation. 

 The estimation results from the above mentioned specifications indicate that long-run 

positive (ecm1) and negative (ecm2) imbalances also have asymmetric effects on economic 

growth. The size of coefficient of (ecm1), ranging from 0.02 to 0.03 is much less than the 

coefficient of (ecm2) which is estimated between0.07 to 0.08. In addition, coefficient of 

(ecm1) is not significant in any equation, while the (ecm2) has important effects on 

(decreasing) economic growth. 

Among asymmetric specifications, equation 17 enjoys the best base on2, Akaike 

(AIC) and Schwartz (SIC) criteria. In most of the equations, the coefficients of the variables 

of the investment, are significant and of correct sign.  

The estimated growth equation 17 passes through all diagnostic tests 

(Heteroscedasticity, Ramseyôs RESET test, autocorrelation and normality). In addition, the 

preferred specification is able to explain 88 percent of changes in GDP growth. Thus 12 

percent of production changes are yet attributable to factors that are not included in the model. 

Due to severe structural changes in the sample period (especially Iran-Iraq War and Islamic 

Revolution) stability of structural coefficients based on the plot of cumulative sum of 

recursive residuals (CUSUM) and plot of cumulative sum of squares of recursive residuals 

(CUSUMSQ) have been used. The plot of CUSUM and CUSUMSQ statistics together with 

the 5% critical lines clearly indicates stability in equation and residual variance during the 

sample period (Figure 2 and 3). 
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Figure 2: CUSUM test for parameters stability in the growth equation 

 

 
Figure 3: CUSUMSQ test for parameters stability in the growth equation 

 

 

 

 

 

4. Conclusion 

This paper examines the asymmetric effects of oil price shock on Iran economic 

growth as an oil exporting country for the period of 1980-2010 using Johansen cointegration 

test. The results from short run estimations indicate that oil shocks have a significant effect on 

economic growth. But the effects of negative shocks are much stronger than the positive 

shocks. In other words, the relationship between two variables is asymmetric. It means that 

production growth responds stronger to the negative shocks than to positive shocks. In 

addition, the effects of oil revenue on economic growth have opposite signs in long run and 

short run as being negative and positive respectively. Policy-makers must deploy institutional 

mechanisms to manage oil booms and busts through expenditure restraint, self-insurance, and 

diversification of the real sector. To achieve sustainable growth in the future, they must take 

policy measures that substantially enlarge and diversify their economic base. This should go 

in tandem with measures needed to enhance their capacity to withstand adverse external 

shocks and lessen their exposure to the volatility. Moreover, to insulate the economy from oil 

revenue volatility requires de-linking fiscal expenditures from current revenue. So, an oil 

revenue fund is one such institutional mechanism for managing the oil revenues. Another way 

that policy makers could decrease the degree of the asymmetry would be to lower borrowing 

constraints so that agents could better smooth consumption and so not cut spending as 
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drastically following a negative price shock. Perhaps developing deeper capital markets is one 

solution. 
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Abstract: Social vulnerability is often defined as a life-situation characterized by a 

multi-dimensional combination of disadvantage and advantage, of inclusion and exclusion 

factors. Its distinctive characteristic is that the weak and unstable integration in the main 

mechanisms of resources distribution in contemporary society places the people in a situation 

of uncertainty and high exposure to the risk of poverty and, eventually, of social exclusion. 

Because of its often temporary nature, vulnerability is difficult to capture. 

The present paper presents various aspects of social vulnerability and the structuring 

of the main elements of which it is constituted. 

The analysis focuses across the family structure, exposure to poverty (temporary or 

permanent), housing conditions, the family/work system (the presence of unemployed and 

temporary workers in the household), the ways in which work and childcare are reconciled, 

and the presence of dependent persons in households in economically compressed situations. 
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1. Introduction  

Social vulnerability is often defined as a life-situation characterised by a multi-

dimensional combination of factors. Its distinctive feature is that weak and unstable 

integration into the main mechanisms of human resourcesô distribution within the 

contemporary society places individuals into uncertainty situations and exposure to poverty 

and, finally, to social exclusion. Social vulnerability is difficult to be captured due to its 

temporary nature. As opposed to the poverty notion, social vulnerability includes aspects that 

are associated both with the incomesô level, but also with the housing conditions, the labour 

force employment, the child- and dependent personsô- care management, the difficulties that 

occur in the family in different stages of the life. Also, social vulnerability does not refer to 

those persons facing severe difficulties or social exclusion, but to individuals that are 

permanently exposed to instability and weak integration into society. 

Characteristic to the second half of the last century was the creation of huge systems 

of welfare protection. Due to strong economic increase and to a relatively peaceful 

international situation, the countries of Western Europe have developed economic and 

institutional mechanisms that guaranteed a high living standard for the majority of the 

population. Thus, the main risks with which people are faced during their lifetime 

(unemployment, sickness, invalidity, retirement) were insured by generous social protection 

systems. These assured that by the beginning of the 21st century the majority of the West-

European population benefitted of social warranties that, in principle, would protect it from 

major threats with which economies are faced. 

In Romania, the Government adopted a series of measures in view of solving some 

issues of socio-cultural, housing, health, employment, education, birth increase order, and for 
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diminishing abandon and protecting all childrenôs rights, for an as good as possible solving of 

issues facing individuals and families from the social and economic viewpoint. 

 

 

2. Main characteristics of the social vulnerability in the European Union 

One of the definitions given to vulnerability is the one of ñweaknessò, ñlack of 

defenceò, ñlack of meansò. The vulnerable groups are groups lacking support which often find 

themselves in chronic poverty situations, being incapacitated from profiting by the 

opportunities or from defending themselves against the issues with which they are faced. 

 The analyses realised by the European Statistical Office (EUROSTAT) have 

highlighted the fact that an impressive number of individuals live under the poverty threshold, 

and many persons are faced with difficulties regarding access to a job, education, housing, 

and financial services. At the European Union level is considered that ñall citizens should 

benefit from the advantages of prosperous periods and, also, from solidarity in difficult 

timesò. 

The most recent data show that 16% from the Europeans are still at poverty risk. Even 

if the best protection measure against poverty is ensuring a quality job, the percentage of 8% 

of those in employment but still facing the poverty risk proves that not all jobs provide for 

such safety.  

Against the significant increase of unemployment in some member-states, the 

contribution of social policies is crucial in combating poverty. 

Children are faced with a higher poverty risk of 19% in EU-27, as compared with the 

rest of the population, a phenomena persisting from 2000. The actions developed within the 

Open Method of Coordination in 2007 have contributed to identifying the factors triggering 

poverty among children in each member state and has underpinned the need for some 

comprehensive strategies that would mix adequate forms of financial assistance with quality 

employment opportunities for parents and by supplying the necessary services. 

With respect to the population of Rroma ethnicity, the actions taken and enforced were 

centred mainly on desegregation, access to labour market, approaching education 

disadvantages and improving access to services like housing and health. Still, the majority of 

countries are short of an all-comprising political framework due, among others, to lack of 

basic data and information. 

Persons without shelter represent the most severe form of social exclusion. At the 

level of many member states the efforts for ensuring more accessible dwellings were 

intensified, but the lack of data regarding the number of persons without shelter represents a 

hindrance in defining and monitoring effective policies. 

At the level of the member states, inequalities with respect to access to health services 

between various socio-economic groups persist, and these tend to complete their universal 

approach with measures that are directed to those vulnerable. Basic policy approaches are: 

intensifying primary and preventive care, eliminating barriers in accessing health services and 

righting the situation in disadvantaged regions. 

Solving some issues of vulnerable groups, of combating social exclusion can be also 

realised by means of education. Pre-school education is regarded in the member-states as a 

fundamental element, a key-element in straightening socio-economic disadvantages and as a 

means of facilitating reconciling professional and family life. 

At European Union level, the year 2010 was appointed as the ñEuropean year of 

combating poverty and social exclusionò and had as purpose ñincreasing the awareness degree 
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about difficulties with which are faced vulnerable groups within society
1
 (84 million 

Europeans were living under the poverty threshold in 2010). In the European Union 17% from 

population is affected by poverty. The four objectives that guided the Year were: recognition 

of rights, responsibility and joint participation, cohesion, commitment and concrete actions. 

The actions taken in the 29 countries participating to this programme have completed 

the existing initiatives of the EU in the field and have increased the visibility of persons 

facing poverty and social exclusion. In the majority of countries were organised activities that 

answer to the needs of all vulnerable groups: elderly numerous families, and monoparental 

families, children and youths, persons with disabilities, immigrants, persons from among 

ethnic minorities. In this context, the vulnerable groups are delimitated by comparison with 

the majority of the population, as having more difficult living conditions: precarious housing 

or lack of housing, unemployment, low education level, and lack of incomes. 

One of the five major objectives of the Strategy ñEurope 2020ò
 2

 which follows to be 

fulfilled up to 2020 is ñsocial inclusionò, as well. As result, at the level of the European Union 

is pursued that up to 2020 the number of persons running the risk of poverty and social 

exclusion shall be diminished by at least 20 millions.  

Also, the achievement of this intention means undertaking a series of measures, 

among which: 

¶ improving access to labour market, to social protection, to services of general 

interest (for instance, health care, finding a house) and to education; 

¶ more efficient use of European funds for supporting social inclusion and for 

combating discrimination; 

¶ testing and evaluating social policy reforms for increasing the efficiency in the 

field of social inclusion; 

¶ realising new partnerships with the public and private sector and valuing the 

potential of the social economy; 

By these measures is pursued that persons living now in poverty, and especially the 

most vulnerable (women, immigrants, Rroma population and other ethnic minorities, persons 

with disabilities) shall benefit from an improvement in their living condition and, thus, all 

European citizens shall live in a more cohesive society with a smart, sustainable economic 

growth based on inclusion. 

Achieving the objectives of the ñEurope 2020ò Strategy depends on all actions that 

shall be taken by each country, in particular in the field of labour force employment, of 

education and poverty. The determinant factors in combating poverty and social exclusion 

are: economic growth and conceiving successful policies regarding labour force employment 

and education. Even if in countries with high employment rates of labour force, the poverty 

and exclusion levels tend to be low still, more often than not a job is not a guarantee against 

poverty. In this context is of importance ñthe modernisation and strengthening of the 

countriesô policies regarding labour force employment, education and training, as well as the 

social protection systems by increasing participation to labour market and diminishing 

structural unemployment, as well as by increasing social responsibility of enterprises within 

the business communityò
 3
 

                                            
 
1
 Decision No 1098/2008/EC of the European Parliament and the Council, of 22 October 2008, 

on the European Year for Combating Poverty and Social Exclusion (2010), http://eur-lex.europa.eu 
2
  ñEUROPE 2020, A European Strategy for Smart, Sustainable and Inclusive Growthò, 

European Commission, Bruselles, 3.3.2010, COM(2010) 2020 final, http://eur-lex.europa.eu; 
3
  ñEUROPE 2020, A European Strategy for Smart, Sustainable and Inclusive Growthò, 

European Commission, Bruselles, 3.3.2010, COM(2010) 2020 final, http://eur-lex.europa.eu 
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The objective of the ñEurope 2020ò strategy to guarantee the fact that the benefits of 

economic growth are widely distributed and that persons currently at the fringes of society 

can play an active role within its framework is reflected by means of three indicators that 

approach the varied characteristics of poverty and exclusion in Europe, as well as the different 

situations and priorities among the member-states:  

i) the number of persons exposed to poverty risk; 

ii)  the severe material precariousness level; 

iii)  number of persons living in households where the extremely low level of labour 

force employment represents a primordial element. 

Also, the European Commission and the member-states have adopted a common list of 

indicators, from among which we enumerate: the relative poverty rate, material 

precariousness , the number of persons exposed to poverty risk or to the social exclusion one, 

and the number of persons living in households with very low labour intensity.  

In the period 2008-2011, at European Union level, none of these indicators underwent 

significant changes (Figure 1). For the year 2011, the relative poverty rate was of 16.9%, by 

0.5 pp higher than in 2010 and material precariousness ï indicator describing the situation of 

persons that cannot afford goods regarded as essential for decent living in Europe and 

reflecting the differences with respect to living standards was, in average, in the year 2011, of 

about 8.8% (which means that over 40 million individuals were in a situation of severe 

material precariousness) (Figure 1). 

 

Figure 1 European Union Level Indicators Used for Monitoring the ñEurope 

2020òStrategy 

 
Data sources: Eurostat statistics, online code: [tsdsc100], [tsdsc270], [tsdsc310)], [tsdsc320)], 

[ilc_lvhl11] 

 

  With respect to the weight of persons living in households with very low 

labour intensity in total population, for the year 2011 it was of 10%, which indicates that over 

37 million persons live in households where non are employed (or where the members of the 

households work very little), yet who do not necessarily live with very low incomes. Also, in 

the year 2010, over 115 million persons, that is 24% from the European Union population 
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were in a risk situation quantified at least by one of the above-mentioned indicators regarding 

poverty, precariousness and pertaining to a household with very low labour intensity. 

For Romania, the relative poverty rate had a decreasing evolution in the period 2007-

2010, reaching in the year 2010 the value of 21.1 pp, at a difference of 4.7 pp from the value 

of the EU-27 relative poverty rate, but in 2011 in Romania this rate increased by 1.1 pp.   If 

the weight of the persons in severe precariousness situations was in the year 2011 in Romania 

of 29.4% much over the EU-27 value (8.8%), the weight of persons living in households with 

very low labour intensity in total population was under the EU-27 average (6.7% against the 

10% EU-27 average) (Figure 2). 

 

Figure 2.   Evolution of the gap between the poverty and social exclusion indicators in 

Romania and EU-27 

 
Data source: Eurostat statistics, online code: [tsdsc100], [tsdsc270], [tsdsc310)], [tsdsc320)], 

[ilc_lvhl11] 

 

 

3. General characteristics of social vulnerability in Romania 

The state by means of economic-social policies developed, by measures for 

stimulating employment, and for guaranteeing the minimum wage on economy, of ensuring 

the necessary resources for paying rights resulting from social insurances, by granting the 

services pertaining to the social assistance system, as well as by ensuring quality social 

services has an important role in diminishing poverty. 

Due to the multidimensional character of social vulnerability, for its diminishment the 

Government of Romania adopted a series of measures in view of solving some socio-cultural, 

housing, health, employment, education and birth increase issues, along with the ones for 

diminishing abandon, and promoting and protecting the rights of all children, for better 

meeting the issues faced by the individuals and families from the social and economic 

viewpoint. 

In analysing the vulnerability a series of indicators were used: primary ï calculated in 

accordance with the methodologies set at European level, and secondary and tertiary ones ï 

which reflect the social situation specific to Romania. 
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For Romania, the fields in which the tertiary indicators were grouped are: resources, 

labour market, housing conditions, education, health, and public order. 

Some of these indicators refer to poverty and inequality, respectively: relative poverty, 

absolute poverty, income (taken into account for measuring relative poverty) and consumption 

(including self-consumption) for measuring absolute poverty. Also, for Romania, 

consumption expenditures estimate much better than incomes the actual economic situation of 

the households due to the tendency of under-reporting of incomes, to the difficulty of 

measuring informal incomes and to the existence of populationôs credits. To these is added 

also the fact that Romania is an economy with a strong agricultural component, the 

consumption expenditures reflecting thus much better the actual economic situation of the 

households due to a higher stability in time, as compared with the incomes affected by 

seasonality.  

The analysis of absolute poverty on areas of residence  in Romania for the period 

2003-2010 highlights a decreasing trend at the level of each region up to the year 2009. As 

result of the economic crisis, in 2010 were recorded increases of this indicator, more marked 

for the rural areas (Figure 3). 

 

Figure 3 Evolution of the absolute poverty rate on areas of residence in Romania 

 
Data source: Annex 3 Report regarding social inclusion in Romania in the year 2010, 

Ministry of Labour, Family and Social Protection, Directorate Social Services and Social Inclusion, 

Department social indicators and social inclusion programmes 

 

 

Regarding the distribution of poor population, in the year 2010, 82.9% of this 

population was in the rural area (on increase by 8.9 pp against 2009), year in which, in the 

urban area the poor population diminished by 8.9 pp. Almost one quarter of the poor 

population in accordance with the definition of severe poverty lived, in 2010, in the North-

East region: 24.4%, and in the Centre region 18.1%, and in the South-East region 17.3% 

(Figure 4). Against the year 2009, the pauperisation process was most marked in the North-

East region (change in 2010 against 2009:12.9%) and inexistent in the Bucharest region. 
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Figure 4 Distribution of poor population (severe poverty) in Romania on areas of 

residence and development regions 

 
Data source: Annex 3 Report regarding social inclusion in Romania in the year 2010, 

Ministry of Labour, Family and Social Protection, Directorate Social Services and Social Inclusion, 

Department social indicators and social inclusion programmes 

 

The analysis of absolute poverty depending on the occupational statutes highlights a 

substantial diminishment of it for all occupational categories in the period 2003-2009 (Figure 

5) and slight increases in the year 2010. 

 

Figure 5 Evolution of the absolute poverty rate depending on the occupational statutes 

 
Data source: Annex 3 Report regarding social inclusion in Romania in the year 2010, 

Ministry of Labour, Family and Social Protection, Directorate Social Services and Social Inclusion, 

Department social indicators and social inclusion programmes 
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the year 2010, in the North-East region the GDP/capita was of 21827.2 RON/capita, 3.87 

times less than the one registered in the region Bucharest-Ilfov. Also, in the regions with a 

high degree of social vulnerability, the average number of employees is much smaller than in 

the others. 

In all regions, the ILO long-term unemployment rate is situated under 6%, high values 

being registered in the regions Centre, South-East and South-Muntenia. Much higher values 
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were recorded for the long-term unemployment rate amongst youths in the majority of 

regions, which indicates that this population segment is the most vulnerable. 

Population with ages between 6 and 24 years represents 37.5% from the poor 

population of Romania (Figure 6), the absolute poverty rate for this segment varying between 

7.7 - 9.5%. For all the other age groups, the absolute poverty rate varies between 2.3 - 5.7%, 

the lowest level being recorded for the segment 60 to 64 years of age. 

 

Figure 6 Distribution of poor population on age groups 

 
Data source: Annex 3 Report regarding social inclusion in Romania in the year 2010, 

Ministry of Labour, Family and Social Protection, Directorate Social Services and Social Inclusion, 

Department social indicators and social inclusion programmes 

Another element leading to the increase of the vulnerability degree of some persons is 

also school abandon. In the development regions of Romania, this indicator for primary and 

secondary education in the school year 2009-2010 exceeds the average value of 2.2% only in 

the South-East region.  

 

Figure 7 Abandon Rate in Pre-University Education, at Regional Level, in 2009/2010 

Scholar Year 

 
Data source: Romaniaôs Statistical Yearbook, 2011, National Institute of Statistics, Table 8.29 
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specialisation degree as those obtained in other European countries, as they are based more on 

general criteria and not on the specific abilities of each individual, this could be an 

explanation for the high abandon rate for this type of education in the Bucharest region, 

region which comprises the capital of the country and which can provide for other 

opportunities of vocational training, employment, etc. 

 In this context, in the year 2010, 33.6% from the poor population was represented by 

individuals with no education, 24.7% with primary education, and 24.4% with secondary 

education. The weight of poor population with secondary education (classes 9-10 or 9-12) and 

of those graduating vocational/trades/apprenticeship schools was of 9.2%, respectively 8.1%.

  

 

4. Conclusions 

The brief analysis of some indicators of the social vulnerability have lead to extracting 

some conclusions, among which: 

ü the absolute poverty risk was, in average, 4 times higher in the rural area than in 

the urban area; 

ü the North-East region and the regions from the southern part of Romania register 

higher poverty rates than the ones at national level; 

ü self-employed have registered the highest poverty rates (especially those 

developing their activity in agriculture, and pensioners have a poverty rate under 

the national average); 

ü the most vulnerable age segments are, irrespective of the region, children and 

youths; 

ü according to the education level, the highest poverty rates were the ones of 

individuals with no education, and for those who graduated only primary 

education (grades 1-4), and of those with secondary education; 

ü school abandon, which is high in particular in the Centre region and in the regions 

from the southern part of Romania, determines the much higher unemployment 

rate amongst youths against the general one and this, together with the specific 

socio-economic factors to each region might become an important factor in 

increasing the vulnerability of several persons; 

ü in Romania the Rroma ethnicity continues to register a poverty rate much above 

the national level (about 6 times higher than the value registered at national level) 

and it also represents a population segment which is very vulnerable from the 

social viewpoint; 

ü persons living in large households of five members or more are exposed to a 5 

times higher poverty risk as compared with the one corresponding to persons in 

single households; 

ü households managed by women, irrespective of the region in which they are, are 

much more affected by poverty than the ones managed by men, due to the fact that 

to a large extent women designated as family heads are less active on the labour 

market. 
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Abstract:  Wood finishing relates to the process of embellishing or protecting the 

surface of the wood. The paper aimed at formulating a marketing strategy for introducing 

water borne German based Wood Finishes named Eukula Strato into local market of northern 

Kerala, India. Multiple cross sectional descriptive research with judgmental sampling 

technique elicited responses from Finishers, Furniture manufacturers and Interior designers. 

Findings revealed that Eukula Strato had a distinct advantage when compared to any other 
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the results. 
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1. Introduction  

Wood finishing relates to the process of embellishing or protecting the surface of the 

wood. The process starts with surface preparation. This can take up the form of sanding by 

hand or by power. Once the wood surface is prepared and stained, a number of layers of coats 

are normally applied. It starts by applying a wood sealer over the wooden surface. The 

process finally ends by giving a final coat known as topcoat, which is also known as the 

Wood finish. Wood finish is essential for protecting wooden surfaces and also enhances the 

beauty of the wood by highlighting the grain. (Classic Wood Finishing Ltd.). 

Eukula GmbH is a reputed German manufacturer of specialty wood coatings. The 

Company has been developing and selling world-class industrial coatings since 1963. The 

Eukula Strato water based coating system uses fully developed high molecular weight 

polyurethane (PU) polymers in its dispersed form in water. Once water evaporates, these 

coating leaves a uniform layer of merged molecular chains of PU which possess superior 

resistance of PU to abrasion, scuffing, and chemicals (Western India Plywoods Ltd.). 

The Western India Plywoods Ltd (WIP), Baliapatam, Kannur District, Kerala, India 

was established in 1945. The Company started their initial operation by manufacturing sawn 

timbers and plywoods on a modest scale. Over the years, the Company made steady progress 
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and the business expanded to its present stature and today WIP is one of the biggest wood 

based industrial integrated complexes in India (Western India Plywoods).  

Eukula GmbH, has joined hands with the Western India Plywoods Ltd., to bring the 

best in wood protection. WIP is now the only company in the state of Kerala, India to 

introduce and distribute Eukula Strato. This research article aimed at formulating a marketing 

strategy for Western India Plywoods Ltd (WIP), so as to introduce the water borne finish, 

Eukula Strato in northern Kerala, India.  

 

 

2. Literature review  

According to Williams (1999), wood finishes imparts wood an elegant appearance, 

protect the wooden surfaces and also provide a cleanable surface. He also opined that most 

people consider appearance as the most important element when choosing finishes for wood. 

He further suggested that performance of wood largely depends on choosing an apt finish for 

wood, considering the usage conditions, and applying the finishes properly in sufficient 

quantity. Further he explained that for long life of wood, one must choose a harmonic mix of 

wood products and finishes appropriate for environments where they are mainly used. He 

noticed that a climate having severe seasonal changes placed greater importance on finishes 

than a mild climate. As per Hoadley (2000), wood finishes enhanced the appearance of the 

wood. He further explained that appearance was more controversial as it largely depended on 

individual taste and preference. He added that wood finishes protect wood against abrasion or 

serration and prevent changes in color due to light or atmospheric pollutants. However he 

added that the most important function of wood finishes is to hamper the exchange of 

moisture with the atmosphere, avoiding the consequences of dimensional change. He also 

argued that it is impossible to generalize as far as surface appearance was considered. This 

was because of the variation in circumstance and personal preference as to what looked the 

best. Some wood finishers or end users prefer to preserve wood in its natural state as much as 

possible, while others wished to change the wood in both color and appearance. Some desire 

to retain any visible surface irregularity due to cell structure, while others crave for surface 

that is perfectly smooth. Some wish a matte finish, others a high gloss. Some try to hang on to 

variation in figure and color, others attempt to achieve uniformity. As per Hawks (1995), the 

choice of finishing material depended on the type of wood, the use of the furniture; the time 

available to do the finishing job and personal taste. Jewit (2004) opined that finishing 

products can be grouped into several categories such as waxes, oils, varnishes, shellacs, 

lacquers and water-based finishes.  He also added that no single wood finish can excel well in 

all of these categories. He opined that a finish that excels in one may fail in another. 

 

 

3. Research methodology  

The objective of this paper was to formulate a marketing strategy for the Western 

India Plywoods for the introduction of Eukula Strato in the local market. The task was to 

provide a comprehensive marketing strategy to launch the new water-based PU wood finish, 

Eukula Strato in northern Kerala,India. This strategy covered: 

Å Analyzing target audience  

Å Analyzing market potential for Eukula Strato 

Å Consumer understanding 

Å Strategies for 4Ps of marketing mix. 

 

Scope of the study 

WIP had not yet thought about any marketing strategy for the introduction of Eukula 
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Strato. So far no attempt had been made to check the brand awareness of Eukula Strato. So 

they wished to know the awareness and acceptance of waterborne finishes and also for Eukula 

Strato. So a survey had been carried out in northern Kerala. Finishers, Furniture 

manufacturers and Interior designers were the chosen respondents. An analysis had been 

carried out as per 4Ps of marketing mix for the finishes used by the respondents. This report 

may enable the Company to formulate a marketing strategy for Eukula Strato. 

 

Limitations of the study  

Å Population size of the target audience was very small. 

Å Unwillingness of the respondents to reveal financial data. 

 

Research design 

The major objective of this design was the description of market characteristics and 

functions. The research design adopted in this study was multiple cross-sectional descriptive 

research. It was because; there were three samples of the respondents viz. Finishers, Furniture 

manufacturers and Interior designers. The data obtained through this design were subjected to 

quantitative analysis .The findings from this research helped to formulate the marketing 

strategy for Eukula Strato. 

 

Data collection 

The primary data was obtained by survey method through a specifically designed 

questionnaire. Secondary data was collected from published and unpublished sources. These 

mainly included websites, annual reports, articles and so on.  

 

Data collection method and instrument 

The survey method of data collection was used in the research and a specifically 

designed questionnaire was used as the data collection instrument. This method of obtaining 

information was based on questioning the respondents. A formal structured questionnaire was 

prepared and the questions were asked in a prearranged order which projected the 4Ps of 

marketing mix. Respondents were asked a variety of questions regarding their behaviour, 

intentions, attitudes, awareness, motivations and so on. 

 

Questionnaire design, development and pre-testing  

At first an initial questionnaire was prepared. This questionnaire had been redesigned 

after pilot study .The scaling techniques used in the questionnaire were dichotomous and 

Likert scale. Pre-testing of the questionnaire was done on a small sample of respondents in the 

Kannur district, Kerala, India, to identify and eliminate potential problems. Pre-testing or pilot 

survey is a small-scale replica of the main survey and it was highly useful on the following 

grounds. 

Å The drawbacks of the questionnaire like difficulty in understanding certain questions 

by the respondents, existence of some meaningless questions etc could be found out.  

Å An idea was formed about the extent of non-responses. 

Å The probable cost and duration of the main survey was evaluated.  

 

Data sampling 

Sampling is one of the key components of a research design. Judgmental sampling 

technique was used for the survey. Judgment was exercised to choose the exact target 

audience to be included in the sample. The sampling units (occupational groups) were 

Finishers, Furniture manufacturers and Interior designers. The sampling area considered for 

the study was three districts in Kerala state, India. They were Kannur, Kozhikode and 
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Malapuram. A total of 60 respondents were interviewed during the course of the study from 

the above-mentioned three regions. SPSS 12 for Windows was used as the software tool for 

analysis. Results were interpreted at 95% confidence internal 

 

Tools for Analysis 

a) Percentage analysis 

b) Chi-square test. 

 

Hypotheses of the study 

H1:  There were no significant differences between the type of wooden surfaces finished and 

the occupational group. 

H2:  There were no significant differences in Melamine usage under different occupational 

groups. 

H3:  There were no significant differences for the tendency to stick on to a brand under 

different occupational groups.  

H4:  Awareness of water borne fishes does not appeal equally to all occupational groups. 

 

 

4. Results and discussion  

Chi square analysis were carried out to test the above mentioned four hypotheses and 

yielded the following results as shown in Table 1 

 

    Table No. 1 

Sr.No Hypotheses Valid cases Value Significance   Result 

1. H1 60 2.821  .244  Accept 

2. H2 60 .918  .632  Accept 

3. H3 60 1.438  .487 Accept 

4. H4 60 .116 .944  Accept 

       ** p<.05, level (2-tailed) 

       Source: Survey data 

 

The findings of the study laid down as per 4Pôs of marketing mix are as shown below. 

 

Product 

Å There was no usage of water borne finishes from the sample drawn in the surveyed 

districts, viz. Kannur, Kozhikode, and Malapuram of Kerala state, India 

Å Only 47 % of the sample population was aware of water borne finishes.  

Å Finishers developed keen interest in using water borne finishes because the solvent 

based wood finishes that they are now using were harmful to their health.  

Å Melamine was the chemical which was having a major market share of the finishes 

used. Respondents mainly preferred Melamine matt. The respondents described Melamine as 

hazardous to health. Melamine was also reported to have unpleasant smell.  

Å Respondents were not that much satisfied with their finishôs resistance to heat, 

humidity, chemical reactions, corrosive climate and so on. 

Å Respondents were aware of superior performance by polyurethane (PU) finishes. But 

PU finishes were less used because of its premium price level. 

Å Traditional chemicals like French polish, Lacquer were also used by the respondents. 

Å It was observed that lesser percentage of the sample population was doing wooden 

floorings. 

Å 57 % of the sample drawn was carrying a systematic procedure of wood finishing, i.e. 
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filling the wood, sealing the wood and finally giving a topcoat. 

Å The modal class of area finished in a month was1000-2000 square feet. The modal 

class of area (square feet) covered by per litre of the respondents existing finishes were 36-40 

square feet. 

Å Coverage of Eukula Strato was calculated as nearly 4 times to that of existing finishes 

used by the respondents. 

Å 55% of the respondents used both spray and brush to finish the wooden surfaces. 

Roller was exclusively used for wooden floorings. 

Å Asian Paints Melamine (solvent based) wood finish was the market share leader in 

wood finishes with 27 % market share. Brands like Esdee and Sheenlac were the nearest 

competitors. 

Å Brand Esdee was observed to be little pronounced in Malapuram district. 

Å Respondents were in need of an eco friendly and quick drying finish. 

Å 39 % of the respondents associated ógood finishingô as the key attribute of their finish 

and this was the parameter that they liked the most about their finish. 

Å Health hazards, which contributed to 37 %, were the major disadvantage of their finish 

and this was the parameter that they like least about their finish. 

Å Sheenlac brand was reported to be turning yellowish during dry climate. Sheenlac was 

reported for better use during rainy season when compared to Asian wood finishes due to its 

quick drying period. But Sheenlac wood finish was reported to be evaporating while the finish 

bottle was opened for so long when compared to Asian wood finish. 

Å Respondents were highly conscious about the quality of the product. 

Å Respondents were more aware of water borne finishes like ICA, Sirca. 

Å Respondents were also aware of the advantages of water borne finishes such as 

environment friendly, ease of application, more coverage and so on. 

Å Respondents raised doubts regarding Eukula Stratoôs application procedure, method of 

application, price expected and life span. Doubts were also raised whether Eukula Strato 

would bubble up during finishing since it was water borne. 

Å Respondents were eager to know about the complete information about Eukulaôs 

products that supplemented the topcoat Eukula Strato. 

Å Respondents also raised doubts whether Eukula Strato could be applied to rubber 

wood. Leading furniture manufacturers like RUBCO and Andaman Timbers who were using 

Rub wood raised this question.  

Å Respondents were expecting samples from the Company. 

 

Price 

Å 70% of the respondents rated ópricingô as important as the óquality of the productô. 

However they were not ready to give high price for a product even if the quality was good. 

Å 53% of the respondents wished to get a high quality medium price product. 

Å 37% preferred medium price medium quality product.  

Å Respondents were least interested in getting a low price low quality product. 

Å Price was subjected to discount when the respondents went for bulk orders. 

Å An ideal price of a wood finish in the minds of the respondents was between in the 

range 110-220 (Indian Rupees) 

Å PU finishes were available only at higher price in the market. Since Eukula Strato was 

also PU based finish, and moreover Eukula Strato was water based, respondents believed that 

Eukula Strato would be heavily priced.  

 

Promotion 

Å It had been observed that the respondents were the sole decision makers for the 
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purchase of the finish. Customers (end users of wooden surfaces) had only lesser percent 

share in making decisions to purchase a finish. Customers were mostly conscious about the 

colour of the finish. 

Å Respondents came to know more about the finishes through trade exhibitions and 

personal use and experience.  

Å 65% of the sample population drawn was not getting any incentives.86% of the sample 

population, who got incentives, would be still interested in buying the finish even if the 

incentives were withdrawn. 

Å 72% of the respondents said that they would switch on to another brand, if it satisfied 

the quality and pricing in their mind 

Å The major source of purchase of the finish was through wholesalers and retailers.  

Å 78% of the respondents said that their finishes were regularly available. 

 

Place 

Å Main suggestions given for improving the distribution channels were opening more 

outlets in city/towns, bazaars and built up towns in villages, speedy delivery, and delivery at 

doorsteps and so on.  

Å It was observed that Eukula Strato had a distinct advantage when compared to any 

other wood finish that is now available in the market.  

 

 

5. Suggestions for marketing strategy formulation for Eukula Strato 

 

Product 

Å The Company should clearly position the firm and the product to highlight their 

differential advantage of their product Eukula Strato. This can be done through aggressive 

product promotion. The Company should specifically highlight the unique features of Eukula 

Strato, i.e. 4 times the coverage than any other wood finish, highly eco- friendly, strong 

abrasion resistant, highly odor less, limited drying period, ease of application even by an 

unskilled worker, resistance to almost all tortuous conditions for any wood such as the 

humidity, heat, chemicals, corrosive coastal climate and salt laden sea breeze and so on 

through proper advertising channels to reach the target segment. 

Å The Company should specifically educate its potential respondents and demonstrate 

the unique feature of Eukula Strato, i.e. coverage, through demonstrations / exhibitions. 

Å The Company should conduct research among the respondents and non-respondents to 

determine the perception of the firm and of its various competitors before introducing the 

product in the market. 

Å The Company should have a clear cut strategic vision for the marketing efforts and the 

values that hold sacred in carrying out this vision. 

Å The Company should have a vision to anticipate the reaction of their competitors to 

the Companyôs marketing strategic decisions.  

Å The Company should also have clear flexibility in responding to competitive actions 

and changes in the market.  

Å The Company can position the product as quality leader (best reliable product and 

services), service leader (the most responsive when customers have problems), value leader 

(the best price performance) and so on. 

Å The Company should have a clear vision on the position that is cluttered with many 

competitors. 
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Price 

Å Serious thoughts should be done in fixing the price of the product in comparison with 

the price of its nearest competitors because the market is not ready to accept a high price 

product even though the product may be of superb performance and quality. 

Å The Company can invoke penetration strategy at the market development stage of the 

product life cycle.  

 

Promotion 

Å The Company should target the right segment to sell their product. The target segment 

is finishers, furniture manufacturers and interior designers and it is not the end users of 

wooden surfaces. The end users are customers. 

Å The Company can involve in personal selling at the beginning and educate the 

respondents about the benefits of the product, give samples of the product, answer to their 

questions and reduce their perceived risk. 

Å Advertising can be enhanced at the point of purchase of the finishes, which are mainly 

at wholesalers and retail shops. Media advertising should also be enhanced before the 

introduction of the product.    

 

Place 

Å Company can start up the distribution of the product by setting up its own distribution 

outlets at different locations. 

Å Immediate thoughts must also be raised for the market entry decisions because water 

borne finishes are already available in India and soon or at a later date, it can invade the local 

market and there can be a tight competition among all water borne finishes.  

 

Thus the marketing managers have to think intelligently and strategically to formulate the 4Ps 

of marketing mix to introduce Eukula Strato. 

 

 

6. Conclusion 

Effective marketing strategy should provide various degrees of focus and flexibility. 

Depending upon the level of change in the market place, there should be clear focus on what 

segment to serve, what will be the primary source of the differential advantage and why to do 

things in a particular way. There should also be clear flexibility on decisions about how to 

respond to competitors, when to enter the market and with what technologies to meet the 

customer segments and so on. WIP may focus on perennial renaissance as an essence of 

effective marketing strategy.  

Perennial resistance has high focus and high flexibility. Perennial suggests consistent, 

enduring and constant change; renaissance implies creativity and rebirth of the ideals of an 

earlier age. Thus, by carrying out more thoughtful analysis of market, differentiation, 

positioning, market entry, competitive response and fusing of strategic vision and values, the 

Western India Plywoods Ltd can introduce óEukula Stratoô and inimitably make its mark in 

wood protection.    
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Abstract:  In the European Union, cohesion policy is the third country after the 

domestic and social policy, as this policy is a tool for economic growth and also a balancing 

factor. Through its solidarity funds contribute to the other sectorial policies: the Common 

Agricultural Policy, social policy, environmental policy. This article aims to demonstrate the 

importance of cohesion policy in the national economy and how to improve its 

implementation by ensuring sustainable development and sustainable economic growth. 
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1. Introduction 

The starting point in defining this concept is the explanation of economic and social 

cohesion in the ĂGlossary of Termsò found on the official website of the European Union, 

which states that Ăeconomic and social cohesion is an expression of solidarity between 

Member States and regions European Union. The aim is balanced development of the EU by 

reducing disparities between regions and promoting equal opportunities for all. "This 

definition establishes practically the landmark of economic and social cohesion, namely the 

European regions and thus regional policy. 

DG REGIO (Directorate General for Regional Policy of the European Commission) 

defines regional policy as Ăa policy that promotes solidarity Ăwith an emphasis on supporting 

regions to overcome their structural problems and develop their economies so that the results 

obtained are converged. At the same time, however, regional policy is a policy that is defined 

mainly by its instruments known as Ăstructural instrumentsò, representing the funds used to 

achieve the objectives of reducing disparities between regions. 

Considering the assumptions above, presenting economic and social cohesion is 

closely related to the development of regional policy and its financial instruments. 

Until the reform of the Structural Funds in 1988, when they were set targets regional 

development, it is difficult to speak of European regional policy as something more than an 

mailto:cristeaandm@yahoo.com
mailto:ioanabaghi@yahoo.com
mailto:anavolintiru@gmail.com
mailto:aurel.marin@yahoo.com
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"umbrella" under which they were granted some funds, without a well-defined purpose. 

Basically, regional policy developed while promoting economic and social cohesion, it is 

difficult to distinguish between them, causing the development of European integration 

extrapolation to the regional development objectives of convergence, and thereby to economic 

and social cohesion, and recently, the economic, social and territorial cohesion. 

In this context, it can be said that economic and social cohesion is the sum of public 

initiatives and actions undertaken in reducing economic and social disparities between regions 

and approaching the living standards of their people through actions aimed at increasing the 

competitiveness of these regions and creating better jobs for the residents of these regions 

paid to embedding sustainable development objectives as defined in the Lisbon European 

Council (March 2000) and Gothenburg (June 2001). 

Can be concluded the following: economic and social cohesion is an objective of 

harmonious development of the whole European Union, and in this situation, all European 

policies, community or national, will be formulated and implemented to contribute to this 

goal; economic and social cohesion is a European development policy, which aims to develop 

the European Union by reducing disparities between the levels of development of the regions, 

and it has to achieve its financial instruments (Structural Funds and the Cohesion Fund, EIB 

loans). 

 

 

2. Tangibility  of Cohesion Policy in Romania and the European Union 

Cohesion Policy is one of the tangible examples of how it should be a European 

policy: modern, flexible, proactive, and adaptable to rapid economic and social environment 

changing and having a substantial contribution to key policy objectives of the Union. These 

features can be seen is how the new policy for the programming period 2007-2013, which all 

Member States have already begun to implement. The overall objective is to support 

economic growth, social and territorial cohesion by reducing disparities in development 

between Member States and regions
4
. 

EU enlargement to 27 Member States has increased, however, geographical disparities 

within the Union, a number of increasingly more Europeans living in disadvantaged regions. 

Reducing the gap will be a long process, which is why the least developed regions is the first 

priority of cohesion policy
5
. Applying this principle in the period 1994-2006, the poorest 

countries to date (Spain, Greece, Portugal and Ireland) significant increases in each of the four 

countries reaching over 75% of GDP (Ireland - 145%, ranking has now shifted to the second 

place among the richest countries in the bloc's 27, Spain - 102%, Greece - 88%, Portugal 

75%). 

According to the fourth report on economic and social cohesion, Romania and 

Bulgaria will reach a GDP per capita representing 75% of the EU-27 only after more than 15 

years from the date of accession. 

Last year, Romania had a GDP per capita quota of 38 units, being the second of the 

poorest countries in the Union list of countries with the lowest GDP per number of inhabitants 

being led by Bulgaria with 35 units
6
. In third place, according to this criterion, ranked Poland, 

with 54 units. 

                                            
 
4
 Burghelea, C., Modelul dezvoltŁrii durabile, Theoretical and Applied Economics, Bucharest, 2012, pp. 

96-107 
5
 H¿bner, D., DeclaraŞia de la Berlin, martie, 2007, cuv©nt ´nainte la Cel de-al Patrulea Raport Privind 

Coeziunea EconomicŁ ĸi SocialŁ; 
6
 www.smartfinancial.ro 

http://www.smartfinancial.ro/
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For cohesion policy objectives (Convergence, Regional Competitiveness and 

Employment and European Territorial Cooperation) in 2007-2013 Romania will benefit from 

funding from the European Union budget of about ú31 billion of which 12 billion are 

allocated to agricultural policy and rural development and 19,668 billion euros are distributed 

through the Structural and Cohesion Funds as follows: 

12.661 billion under the 'Convergence'; 

6.552 billion are allocated to the Cohesion Fund; 

0.455 billion under the 'European Territorial Cooperation' (see table no. 1). 

 

Table no. 1. 

Structural and Cohesion Funds allocation for Romania in 2007-2013 

-million euro- 

Year 2007 2008 2009 2010 2011 2012 2013 Total 

Convergence 830 1215 1654 1997 2154 2319 2489 12661 

Cohesion 

Fund 
445 638 858 1030 1109 1192 1278 6552 

Terr itorial  

Cooperation 
60 61 62 64 66 68 70 445 

Total 1335 1915 2576 3092 3330 3580 3837 19668 
Source: www.creditefinanciare.ro 

 

Romania's contribution is at least 5.5 billion euros, so that the total investment in 

structural and cohesion policy is about 25.2 billion euros for the next seven years. 

Allocation of funds designed to achieve the objectives set in the National Strategic 

Reference Framework 2007-2013: reducing social and economic development disparities 

between Romania and the EU Member States and the EU to reduce disparities by generating 

an additional 10% of GDP by year 2015
7
. 

Priorities of the NSRF are implemented under a seven Operational Programs (OPs) for 

the Convergence objective: 

¶ Three PO financed by the ERDF: Regional, Sectorial Operational Program for 

Increasing Economic Competitiveness Operational Program Technical Assistance; 

¶ Two PO receiving ESF resources: Sectorial Operational Program - Human Resources 

Development, Sectorial Operational Program - Development of administrative 

capacity; 

¶ Other two are funded PO CF and ERDF: Sectorial Operational Program Environment, 

Sectorial Operational Program - Transport; 

 

Five CBC programs for the European territorial cooperation objective are being 

financed by the ERDF as well as other three programs in the directions of transnational and 

interregional cooperation. Within this objective, Romania will take part in cross-border 

cooperation programs with Hungary, Bulgaria, Moldova, Serbia and Ukraine, transnational 

cooperation program for the Black Sea and two other neighborhood programs and extension: 

PO Area Southeast European PO inter-regional cooperation. 

In terms of economic development, Romania will have to face enormous challenges
8
. 

The National Strategic Reference Framework (NSRF), are ways in which Romanian 

                                            
 
7
 Cadrul Strategic NaŞional de ReferinŞŁ, 2007-2013,  Al doilea proiect, octombrie 2006, p.5; 

8
 Burghelea, C., Ene, C., M., UzlŁu, C., Impact of economic models on European Union economies 

development, Theoretical and Applied Economics, Volume XX (2013), No. 4(581), pp. 91-102 
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authorities intend using this resource in accordance with the Lisbon Agenda. Thus, we pursue 

the following objectives
9
: 

¶ Development of infrastructure to European standards: upgrading of road, rail, air and 

water, creating a clean transport system, increasing the quality of the drinking water 

supply system, sewerage system and waste management; 

¶ Increasing the long term competitiveness of the Romanian economy: the increasing 

costs of research and development, local and regional economies more competitive, 

service development and business support infrastructure; 

¶ efficient use of human capital requires increasing investment in education, 

harmonization of educational offers with labor market demand, growth of jobs in order 

to meet the demand, increased adaptability and entrepreneurship and promoting 

equality and inclusion; 

¶ Improving public administration: the implementation of structural funds to achieve the 

objectives of the NSRF includes: creating an environment in which innovations are 

promoted effectively use the "know-how" and the new technologies, the development 

of institutional frameworks and effective administrative and personal use of a highly 

qualified professional. 

 

 

3. Cohesion Policy 2007-2013 

Cohesion policy is the EU's main measure pursuing a balanced and sustainable 

development in Europe. EU funds available amount to about 344 billion in the current period 

2000-2013 (see Fig. no. 1), Representing over a third of the EU budget - a tangible sign of the 

EU's commitment to regional development and social cohesion and growth (see table no. 2). 

The main elements of the European Regional Development Fund (ERDF) and 

European Social Fund (ESF) are divided between: 

¶ Convergence objective (212 billion euros in 2007-2013) covering the less prosperous 

100 NUTS 2 regions with a total population of 170 million. These are regions with a 

GDP per capita of less than 75% of the EU average; 

¶ Regional Competitiveness and Employment (RCE) (55 billion euro) aimed at 

supporting other EU regions in terms of competitiveness and maintaining employment 

in a global economy; 

¶ European Territorial Cooperation objective (7.8 billion euro) to strengthen cooperation 

and exchange of experiences between countries in the EU. 

In addition, the Cohesion Fund (70 billion euro) supports investment in transport and 

environmental infrastructure in the 15 Member States with the lowest levels of national 

income (less than 90% of the EU average). 

                                            
 
9
 Cadrul Strategic NaŞional de ReferinŞŁ, 2007-2013, Al doilea proiect, octombrie 2006, p. 66; 
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Fig. no. 1 ï Distribu tion of funds by objective, 2007 - 2013 

 

 

Table no. 2. 

Distribu tion of funds by objective, 2007 ï 2013 

Billion euro 

Objective 
TOTAL 

FUNDS 
FERD FES Cohesion Fund 

All Objectives 344,3 198,8 76 69,6 

Convergence ï CONV
10

 281,5 159,9 52 69,6
11

 

Regional Competitiveness and 

Employment ï RCE
12

 
55 31 23,9  

European Territorial Cooperation 

ï ETC
13

 
7,8 7,8   

Source: www.eurostat.ro 
 

Expenditure under cohesion policy covers a broad mix of measures, although four 

broad policy areas more than 80% of the total: 

¶ Support given enterprise and innovation, which are engines of economic development 

and tax revenue source to support social spending, environmental protection. This 

includes direct financial support for investment and research and development, non-

financial assistance in the form of networks and innovation systems, consulting and 

business incubators. Planned investments in this area amounts to about 79 billion 

euros in 2007-2013 and is the largest single item of expenditure in almost all regions. 

¶ Transport infrastructure by creating links between the internal and external regions of 

the world. Support is provided for investments in roads and railways and urban 

                                            
 
10

 Include regions with progressive suspension of aid 
11

 Correspondence between convergence regions and countries that benefit of cohesion fund, not 

identical 
12

 Include regions with progressive establishment of aid 
13

 Not included 0,9 billion euro for cooperation with third countries 

http://www.eurostat.ro/
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transport, ports and airports and the connections between different modes of transport. 

The planned investments amount to approximately 6 billion in the period 2007-2013, 

most of the EU -12, where road and rail networks need upgrading , but also in many 

southern regions where investment programs have covered many programming period 

is nearing completion. 

¶ Development of human capital is a means of strengthening social cohesion and equal 

opportunities and to improve the adaptability of workers and entrepreneurs to 

economic change. Investing for 2007-2013 are estimated at 68 billion euro funding 

being given to support different forms of education and vocational training , structural 

reform of the labor market and education and training systems and groups of people 

who have difficulties special labor market , such as long-term unemployed , people 

with disabilities and migrants. 

¶ Environment to ensure the sustainability of economic development and to make 

regions more attractive places to live and work. The planned investment amounts to 

around 62 billion euros in 2007-2013, largely for waste, water and wastewater, 

especially in less developed regions. 

 

Relative scale of expenditure in these main areas of policy tends to remain similar over 

time (see Fig. no. 2). But, there was a change of focus, according to the Lisbon Agenda, 

particularly support for companies to support innovation, mostly targeting SMEs. 

 

% of total planned expenditure 

 
 

Fig. no. 2 ï Expenditure under cohesion policy on key themes 2007 ï 2013 

 

 

4. Conclusions 

Following this analysis, it appears that our country has recorded low results in areas 

such as productivity, basic infrastructure and spending on education and research, but is 



Hyperion Economic Journal  Year I, no.3(1), September 2013 

54 

expected to improve these indicators for the period 2007-2013 as a result of accessing 

Structural Funds and Cohesion. 

Strategic documents highlight the importance of cohesion policy for the Romanian 

economy, proposing development priorities and measures to improve the implementation 

system. Thus the main priority areas relevant for Cohesion Policy are: development of basic 

infrastructure in all sectors, increasing competitiveness of the Romanian economy, in 

particular through the implementation of the results of research and development and business 

development, including by encouraging small and medium human capital development 

through upgrading infrastructure and education system, educational programs adapt to market 

requirements, supporting actions to promote social inclusion of vulnerable groups, ensuring 

sustainable development: promoting production methods, services and consumer durables, 

reducing the maximum negative impact on the environment and human health, effective 

exploitation of natural resources, mitigation of climate change, developing competitive 

advantages of regions, implementation of Cohesion Policy in conjunction with other national 

and European policies, simplify the implementation of the policy. 

Among the specific measures proposed by Romania are: 

¶ to improve territorial cooperation programs analysis is needed on whether a new 

delimitation of territorial transnational cooperation areas; 

¶ is necessary to strengthen existing partnerships territorial cooperation, including the 

establishment of the role of each actor involved, but also creating new ones to better 

use existing mechanisms; 

¶ be done a better inform and engage local communities in the development and 

implementation of policies; 

¶ to adopt policies and measures for areas with unique geographical features. 
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Abstract:  The use of intelligent solution represents the key factor for developing both 

the logistics sector and the economic environment. This paper analyses the Radio-Frequency 

Identification (RFID) technology and its role in the Supply Chain Management (SCM) 

especially in logistics and transport networks. The main objective is to demonstrate that RFID 

represents a solution for improving the transport networks and logistics sector by 

implementing various complex and intelligent solutions that can improve the actual economic 

environment. 
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1. Introduction  

 RFID (Radio-Frequency Identification) is an automatic identification method that 

relies on storing and retrieving data without touch, remotely, using radio waves and devices 

called RFID tags and RFID transponders. The technology requires the cooperation of a RFID 

reader with an RFID label. 

RFID technology involves storing information not through bar codes, but by means of 

electronic chips embedded in RFID labels or tags. The information can be read from a 

distance of a few meters through radio waves. The use of RFID tags greatly reduce the time 

and cost of gathering information. 

Since the time when radio-frequency identification (RFID) technology was invented 

around this subject appeared numerous controversies. Submitted more than 30 years as a 

technology that will revolutionize the efficiency of production lines and distribution chains, 

RFID has indeed, in different proportions contributed to the success of great companies and 

retail groups in the world. 

Currently, labeling with RFID tags is still a desideratum, due to the costs involved. 

Instead, used on a wider-scale, RFID labeling of pallets for example that are used for 

transporting divers merchandises brings numerous benefits for companies and they justify 

their investment in equipment, training and implementation in this technology by reducing the 

transport, logistic and storage costs considerably. 

RFID technology is becoming more and more an integral part of the distribution and 

retail chains, large retail companies have implemented and are currently using RFID solutions 

for a long time. 

As obstacles related to implementing a RFID solutions-costs, process modeling, 

testing the solution, standardization and the allocation of radio frequencies are, one by one, 

outdated, the real benefits for retailers and vendors begin to come out to light. 
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Also barcode technology and RFID technology represent a powerful tool for better 

traceability of products, to eliminate human error and logistical costs. Practical experience of 

using RFID tags and Electronic Product Code (EPC-Electronic Product Code) reported 

significant gains for transport companies, but also for logistic suppliers, in relation to: 

¶ improving the management of stocks; 

¶ avoid situations like "zero inventory"; 

¶ reducing the cost of inventory; 

¶ reducing losses; 

¶ improving the quality of logistics information. 

In a shorter term, a better control management of all goods that need to be transported 

increases profitability. 

 

 

2. Literature review 

 RFID is an automatic identification method regarded by some researchers as one of the 

most popular technologies in history (Cooke J., 2001). 

RFID relies on storing and remotely retrieving data using devices called tags or RFID 

transponders (Fishkin K., Sumit R., 2003). 

The Auto-ID system, based on RFID technology, is an asset inventory system 

important for two reasons. Firstly, the visibility offered by this technology allows for exact 

knowledge of the inventory level by eliminating the discrepancy between recorded inventory 

and physical inventory. Secondly, RFID technology can prevent or reduce sources of error.  

The benefits of using RFID include cutting labor costs, streamlining business 

processes and reducing inventory incorrectness (Garfinkel S., 2002). 

RFID is a technology with great value in business and with a huge potential that 

promises to replace the old bar code and contribute to the visibility of goods in real time, 

regardless of the logistics chain in which the point lies. We can find RFID applications in the 

most diverse fields, but their main use is in tracking objects (Want R., 2004). 

In the simplest form, RFID is a concept similar to the bar code technology, without the 

need for direct visibility of the monitored entities. As the bar code systems requires a 

corresponding optical reader and special labels stuck on objects, RFID reader and equipment 

requires special labels attached to articles or even to be integrated into them (Moore B., 

1999). 

At the european level, the European Committee for Standardization (ECS) promotes 

the development of international standards for identifying technologies and automatic data 

collection. European Institute of Standards in Telecommunications (EIST) has drawn up 

standards for RFID operating at a very high frequency, as well as generic standards for short 

range devices (SRD), applicable to the equipment that is operating in areas of low and high 

frequency and microwave (Gobioff H. & all 1996). The Commission appeals to the european 

standardization organisms, in collaboration with the industry forums and contortions, to 

ensure that european and international standards meet the requirements of the European 

Community, in particular with regard to the issues of privacy, security, property rights 

(intellectual and authorization), to identify gaps in standardization and to provide an 

appropriate framework for the development of future RFID standards. 

The RFID systems present in the European Union are currently starting to use the 

same frequency but the implementation or conversion of them is a complicated task because 

of the multitude of frequencies used. 

At present time, RFID systems used in the logistic or transport sector are very diverse, 

establishing classifications is becoming very difficult because of the multitude of technologies 

used to implement RFID solutions. However, there are some universally accepted 
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classification criteria, among which: power supply method, transmission method, frequency 

type that is used, the amount of data stored on the tags and others. 

 

 

3. The structure of an RFID system 

 An RFID system includes two essential components: the transponder and reader that 

are distant from each other, so that the connection is made only through radio waves via 

antennas. Obviously, the information is encoded into the digital transponder and the radio link 

is actually a data transmission. 

Data exchange between the RFID reader and tag can use a variety of schemes for 

encoding and modulation. The signal transmitted by the RFID label reader contains an 

unmodulated carrier. The RFID tag and RFID reader will respond when the carrier will 

receive the unmodulated emission during which the RFID label impedance will modulate the 

signal response (see fig. 1). 

 

 
Figure 1: The main structure of an RFID system 

Source: http://www.emeraldinsight.com 

 

The integrated systems that are used for identifying RFID labels consist essentially 

from the following components: 

Å the labels themselves are movable components of the system and information 

carriers; they have a storage capacity of up to 3 KB and are used for writing and reading 

information ensuring the identification and traceability of the product and they are also 

available in various geometrical constructions covering a range of temperatures from -40 to + 

210 ÁC; 

Å the reading devices allows the enrollment of information and reading from/into RFID 

tags; connected over a network with specific equipment; they allow writing/reading RFID 

tags that are in motion; 

Å the communication interface ensures that the information is transmitted to/from the 

RFID tags; 

Å programming device labels - allows to enter data and program RFID tags; 

Å the antenna is considered to be part of a distinct RFID system and makes possible the 

transfer of information between the RFID tag and reading/writing device; 
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Å the reading distance can vary between a few centimeters and a few tens of meters. 

 

 
Picture 1:  Increased picture of the latest generation of RFID device next to a grain of rice. This device 

is usually used for animal implant. 

Source: http://en.wikipedia.org/wiki/Radio-frequency_identification 

 

For data storage proposal, the RFID tag contains one of the following types of 

memory: 

Å a ROM memory that is used for registers and instructions from the operating system. 

Å a RAM memory that is used for communication and to store data temporally. 

Due to the different radio spectrum in which RFID equipment and applications 

operate, they can be divided into several categories. The choice of optimal frequency band for 

RFID application is dictated primarily by the environmental conditions in which the system 

must function and application requirements. 

 

 
Figure 2: The format of an electronic code included in an RFID tag 

Source: www.emeraldinsight.com 

 

For Europe (see fig. 3) the operating bands are: 
 

1. Low-frequency (LF): 

F = 125/134 KHz - inductive coupled devices, for which most countries do not 

constitute approval for the use of this frequency from the E.U. (European Union).  

The common applications for this frequency are: 

Å animal identification; Å access control; Å management of the containers. 
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The reading distance is 0.1m up to 1 m and is operating excellent near or in liquid 

metals. 

 
2. High-frequency (HF): 

F=13,56 MHz ï this frequency is generally used for electronic surveillance elements. 

The common applications for this frequency are: 

Å inventory; Å documents control; Å archiving; Å storage; Å transportation; 

The reading distance is from 1m up to 3 m and has the most possible applications. 

 
3. Ultra High Frequency (UHF/MW): 

F = 850 MHz - 2,46 GHz ï these frequencies are divided into two areas: 

Å the frequencies between 430 MHz up to 460 MHz which are used in industrial 

applications, scientific and medical applications; 

Å the hyperfrequency between 2,35GHz and 2,45 GHz. 

The common applications for these frequencies are: 

Å transportation; Å parking; Å the management of containers. 

 

The reading range is from 1m up to 12 m and it can be used also to identifying 

vehicles that are moving with speeds of over 100 km/h. 

 

 
Figure 3: RFID frequencies around the world 

Source: http://www.mapquest.com/ 

 

4. The implications of RFID technology in logistics and transport networks used 

as an intelligent transport system (ITS) 

 The implementation of new RFID technologies is slowly but surely substituting the 

barcode system which has become omnipresent in the logistics and transport companies. 

Starting with the middle 1980ôs the implementation of intelligent transport systems in the 

field of logistics and transport companies has become a necessity because of the growing 

worldwide economy. Thus, the implementation of RFID technology, which represents an 

intelligent tool in the transport sector and the Supply Chain Management (SCM) sector also, 

has overcome the barcode system which was not coping with the progress of the supply 

http://www.mapquest.com/

