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Economic growth, openness and foreign direct investment in eilch
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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 exammeauestigate this

issue, we use a sample of 19rh countries over the time period 192006.

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 opennesggtie 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 odefit 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 signifi¢aeffect while both trade openness indices have
insignificant effect on economic growth.

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

JEL Classification: 040, F21, F41

1- Introduction

Economic growth is armportant 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
andprotect 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, investigat 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 interactionon growth (Borensztien et al, 1998; Kohpaiboon, 2004; Mansouri, 2005;
Karbasi et al, 2005), FBEgrowth nexus and tradgrowth nexus (Lipsey, 2000 and Pahlavani
et al, 2005) have mostly concluded that both FDI inflows and trade openness promote
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economic gowth. 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 Mefp, 199
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 trgoenpess and foreign direct
investment on economic growth through the technological effects in-ti@loitountries over
the time period 1992006. The outline of this paper is as follows. The next section explains
the effect of openness on growth. Sectiotlescribes the model and estimation results fer oll
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 econanvariables is exogenous. So, in this model, the growth rate
of per capita economic variables in the lang is exogenous whereas in the endogenous
model, technology growth and economic growth are endogenous.

Trade openness and FDI provide appropriatefar 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 FDRI affec
production and growth. Consider the following production function:

w o0& & & P

Where9 denotes the total output of the econyofreal GDP) at time 1) is capital,D
is labor andO denotes a homogeneous function of the factors of production related to trade at
time t. The variabled 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 funcias follows:

$ %) T ® p C

Where@ is E O Eactor of production that is dependent on trade.
Also, it can be seen that technology is a function of openness as follows

I 18 8 8§ 8 o

Where3 denotes factors associated with trade openness that influences technology
and3 is an index of factors associated with FDI that influence technology.

According to the above relation, it is observed that trade openness and Fifecan a
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 eatia threechannels
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First, endogenous technical progress makes the economic growth permanent.
Innovation, imitation and adaptation are driven by the proéikimizing behaviour of firms.

Even though externalities might be connected with those activitie costs of innovating,
imitating or adapting new products and/or new technologies are covered by temporary profits
that allow to set prices correspondingly (magk pricing), an idea already propagated by
Schumpeter (Romer, 1990; Aghion and Howitt92p Openness could enhance technological
progress which, in turn, makes the lemgp growth permanent. A speed up in technological
progress could be caused by stronger capital goods imports, increased transfer of technology,
higher foreign direct investméand/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 incentive 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 nmproducible factors, such as land. Capital
accumulation becomes thus a profitable lemg business (Rebelo, 1991; Jones, 1995). If
openness positively influences on savings and capital accumulation, then an adequate trade
policy can promote growth in the lomgn.

Third, positive externalities linkketo 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 netassical model) and thus make permanent increases in the growth rate
of output possible.

Externalities lead to the result that etmae improvements in efficiency (as induced
by openness) can permanently increase the rate of economic growth (U. &tibriaiirade
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 T8abilcountries for 16 years to
estimate the fitowing regression:

'Ol xOB 11 1'®0 1 &%) 14/ 1 #ADPEOAI
1, AAT O T

Where ' OT x @eBotes economic growt®,$ )is the ratio of Foreign Direct
Investment to GDP4 / is the trade openness index (import pluscekglivided by GDP),
# A b BsOtiéel ratio of capital formation to GDP, A Ais O A A gr@wth andi ' G 0
denotes gross domestic product in last period. The result of the estimation of the above
relationship is as follows:

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

TO -0.011215 0.005060 -2.216202 0.0275

_ 0.165750 0.060302 2.748691 0.0064

CAP | T 0236415 0.029980 7.885828 0.0000

-0.253822 0.111503 -2.276372 0.0236
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LNG Q_lP 0.089663 0.165433 0.541990 0.5883
-2.927871 1.795213 -1.630932 0.1040

According to the above results, FDI and capital have positive and significant effect on
economic growth. On the other, the coefintief trade openness is negative and significant.
As it is shown, the coefficient df ' G 0 is positive but not significant and implies the
lack of convergence among the-ogh countries. The coefficient of labour is negative and
significant. Lak 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-&011215 lhat 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 TOnito 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:

'Ol xOB 1 11"G0 4 &$) L %8 1)- | #ADEOAI
1, AAT O v

Where% 8denotes the ratio of exports to GDP aphd-denotes the ratio of imports to
GDP. In this modelo 8nd) -are considereds the trade openness indices.

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

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

E X -0.003445 0.020396 -0.168910 0.8660
_ -0.021731 0.027213 -0.798534 0.4252
FDI 0.170323 0.061502 2.769374 0.0060
_ 0.238315 0.030412 7.836337 0.0000
L ABOKE -0.257140 0.111991 -2.296077 0.0224
_ 0.087955 0.165742 0.530672 0.5961
C -2.909143 1.798579 -1.617467 0.1069

As the above table shows, exports and impamngsnow insignificant. Again FDI and
capital formation have positive and significant effects on economic growth. labour coefficient
is negative and significant as beforéhe coefficient of lag of GDP is positive and
insignificant, implying the lack of covergence among the countries under stédyain, 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 openmess i
increasing economic growth in gich 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 doodst 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 t¢ransfer of technology has been compared for a sample of-19 oil
rich countries over the time period 192Q206.

Initially, in order to investigate this issue, we estimate one model including TO
(imports plus exports to GDP) as trade openness, FDI andtaketeer variables. The result
of this model suggestDI 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 onmmmic 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 modehdicates 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 eflch 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 Gr®arkov prediction model which is the combination
of the GM(1,1) and Markov model was studied; Morepiterapplications in energy system

o

were presented. The average errors of Energ

Natural Gas production and Energy intensity from 1985 to 2008 and 1985 to 2007
respectively were used as two forecasted examglemparing with GM(1,1) prediction
model, we showed that the Gré§arkov prediction model improves the forecast accuracy.

Key words: Grey Theory, GreyMarkov, EIA, Gas Production, Energy Intensity

JEL Classification: C15,C53

1. Introduction

In predction 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 fonaition 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 1€agh 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 serighadefor 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. Rdom variables in the Grey theory are considered as inconstant
numbers that change with time parameters;

T
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this model. The order series is transformed to the differential equation in the GM. The
application & 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 andZhand,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 ikavMa
chain. ltos advantage is the ability of mo d
dynamically in time.The transition probabilities demonstrate the importance of all random
aspects. In Greiarkov model, the Markov model is applied to poedthe stochastic
alternations and the GM for predicting the trend of data sequence. A stationary and non
stationary time sequence can be forecasted by the \Nkaeyov model.

Energy is one of the indispensable factors for continuous development and econom
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 accodithe treliable
forecasts. There are some organizations which regularly predict energy statistics. Their
predictions are applied i n budget forecast
political decisions, economic activities and etc. The most itapbragencies are EIA, BP,

IEA, OPEC and ExxoiMobil 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 predictiopnshBosing 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 naturaag 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 actualah EIl A6s projection val ue
production and energy intensity

25.00

2000
—o— projected gas production
15.00 —a— Actual gas production
Value energy intensity projection

10.00

—— energy intensity actual

1985
1986
1987
1988
1989
1990

year

-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 pneditiodels in recent
years. There are some related works which analyzed the accuracy and the errors of energy

10
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forecasts (Soldo, 2012 ; Sanders et al., 2008outz & Trost , 1992; Huntington, 1994;
Linderoth, 2002; Craige et al.,2002; Smil,2000;Asher,)9@e specifically, Several
independent analyses have been published over the past years which examine the accuracy of

Energy I nformation Administration (EI A)ds pr
the EIA projections of U.S. energy consuropti(Neill & Desai, 2005; Neill & Desai,2003).

Fischer et al . (2008) investigated the potent
annual energy outl ook. Val ex Lekat and Larr.y

forecasted price and Henkub 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 potenti al systematic errors in U.S.
projections was studied by Auffhammer (2005).Shlyakhter and et al.(1994) found the

di stribution of error o f EI Abds projections

projections.

In this paper first we introduce the GM(1,1) and Gkégrkov model. In section 3 we
apd y these methods in modeling the errors of
and energy intensity. We compare the results

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

2. The Mathematical Method
In this part we review the procedure of our mathematical prediction model. Suppose

wehave @ Q @® phd ¢MBRY ¢ asthe initial data sequence. A new series
@ is setup through accumulated generating as follows:
® O O phd B ¢ (1)
Where

» 0 ® QRQ pki k8
The firstorder difference equation of GM(1,1) is defined as:
M QO (2)

The solution of (2) is:

® Q wp -0 - 3
Where
06 0w (4)
and
- p S &
0 O ¢ ® o p(NY
6 - - ~ (5
o 8 &
y —w £ p w ¢& PO
”n J
n‘ﬁ’J S
-, wW" On
W . 6
lJ] é n ©)
TR
By inverse accumulative generating operation, the predicted equation is:
® QO ®'p - p QOQ (7)

11
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Suppose
dQ ® Qp (8
We consider the states of a Markov chaimwhich are alongside the regulation curve
as follows:
'O O O i=1,2,3, ,n. (9
Where
O ® Qp 6 i=1,2, 3,(#0) n
o O Qp 6i=1,2,@1)€é,n
whered and 6 are the differences between the original data and predicting curve.
The top and lower borderlines are assumedéas Q p 6 andd Q p 6,
respectivelyd andB are obtained by using the least square method as
0 B O p B O pm (12
6 B & 0 p B d 0 pm @3
Where® O p and® 0 p are the data abovend below the forecasting
curve andp ,qcorrespond to the number of such data respectively®LetQ p 6 and
® Q p O asthe top and bottom borderlines, respectively where
C=max{® Q p-® Q p} 14)
D=max{® Q p-® Q p (15)
The states of our Markov model are obtained as follows:
O=[® Q p+Ad Q p 6
O=[®d Q p,® Q p+A]
Oo=[d Qp 6 Q p
O=[d Q p 0O, Q p 6] (16)
Similarly, each zone can be classified into more subzones.

A Markov chain @ I 1 is a stochastic process with the property that for,jgi|
in state space

N 0w ™ O 0o KOTATIN N WO & px

The transition probabilitie§ for alli ,j in state space satisfy in:
n mB 1 p (18)
The future trend of systems canfoeecasted by the transition probability matrix. We
can get this matrix imth stepas :

n a n a 8 1 a
. T4 8 1 a
Ppm="1 ¢ n o ] 19
(m) g & a (19)
n a n a 8 n a
Where
n —i,j=1,2,(®) é,n

When we cannot certainly distinguish the next path of the system, the mRg&tjiar
P(m)& o must be calculatedt last the final predicted value can bletained as

dQ -0 0 (21

12
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Applying (10), (11) and since the forecast is most probably in ‘andend® Q can
be expressed as

QO ® Qp -0 06 (22)
For evalating the accuracy of our model we compute the relative percentage error by

YOO ——  (23)

and whence find the precision (iR P E ) T .1f €hé precision is more than 90% we
can conclude that the modelr&diable 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 paperdesals t h  AEO6s natur al Gas pr
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 gasoduction 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 wunit of GDP. The average absolute differ
for naural Gas production and energy intensity from 1985 to 2008 and 1985 to 2007 (tablel
and 2)(Department of Energy Washington,2018re applied here. By applying the Grey
Markov predicting model the projection errors of EIA are modeled and forecasted.

Tabl e 1: Average absolute differences (er
projections
Year 1985| 1986 | 1987 | 1988 | 1989 | 1990
Gas production erro| 0.82 | 0.86 | 0.80 | 0.73 | 0.73 | 0.96
Year 1991 | 1992| 1993 | 1994 | 1995| 19%
Gas production erro| 0.61 | 0.73 | 0.70 | 1.28 | 1.20 | 0.77
Year 1997| 1998 | 1999| 2000 | 2001 | 2002
Gas production erro| 0.69 | 0.63 | 0.78 | 0.82 | 0.52 | 1.03
Year 2003 | 2004 | 2005| 2006 | 2007 | 2008
Gas production erro| 1.16 | 1.75 | 2.35 | 2.01 | 1.53 | 1.23

Table 2: Average absolute difference errors of EIA energy intensity progion

Year 1985| 1986| 1987 | 1988 1989 | 1990
Energy intensity 1.87 | 151|085 ]| 0.54 | 0.57 | 0.65
Year 1991 1992 1993| 1994 | 1995| 1996
Energy intensity 0.47 | 0.59 | 0.71 | 0.81 | 1.08 | 0.61
Year 1997 1998 | 1999 | 2000 | 2001 | 2002
Energy intensity 0.68 | 0.72 | 0.75 | 0.83 | 0.58 | 0.45
Year 2003 | 2004 | 2005 | 2006 | 2007

Energy intensity 0.46 | 0.46 | 0.60 | 0.64 | 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 productionreor: & Q p =0.5615Q°%
Energy intensity erratd  Q p =0.8902'Q 2
By (12) to (15), it follows that

Natural Gas production errorA=0.3373,B=0.2392,C=0.94 and>=0.65
Energy intensity errarA=0.2208,B=0.1518,C=9798 and=0.3046
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Therefore four zones are compartmentalized as follows:

Natural Gas production error:
O=[® Q p+03373d0 QO p 1T
O=[0d Q p,d Q p +0.3373]
O=[@ p mModh 0 p
O=[d@ Qp mud Qp ™ odg

Energy intensity error:
O=[® Q p+0.22080 QO p TOX WY
O=[®d 0 p,® Q p+0.2208]

0=l Qp ™uLAD Qp
O=[® Qp MWRNTLG Qp ™WULIY

Figure 2 shows these four zori®@s’O,0, O from the top down and their border
lines for the natural Gas production. We find that for these ertors4,0 =7,0 =7 and
0 =5 and the number of the original data by one step fif@mto '0,0,0 and "O
respectively is 0,0,1 and 5. Therefore, the one step transition probability matrix is calculated
as:
pfc pIft pft
m UM cIXx T
CIX m ofx cIx
m T pIu T

Al the fluctuation and transitions of ga
figure 2. By recognizing the next state from this representation and find the maximum
probability of transiton®@ f t hat state we can forecast the
production. So From this figure, we can see that the error of natural Gas production of 2008 is
in "0 .Therefore By examining the fourth line df p we realize that] is the maximum
probability, so the most probable state which the system may transfer to iSGrtmO.
Finally, the error of E | A 6os 2000 axanwbe abkained ass pr C
follow:

P(1)=

W¢T="10 0O = ¢uv—-(B+D)=1.25
Figure 3 show the four zon&,’0,"0,"0 from the top down and their borderlines
for error of energy intensity. We conclude thatthese errorsd =30 =80 =7 andd =4
and the raw number of data frof® to 'O,’0,0 and 'O by one step is 1,5,1,1, respectively.
Hence, the one step transition probability matrix is:
pfo pfo pfo ™
P(1)= pfy Uiy pTY pIY
. ofx ofX pFX
LI | SR oY (SR oY (4
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 200805 iss a result we
exanine the second line d§ p and see thaty is the maximum probability. Hence most
likely the state which the system may transfer to is fonro©. The error of EI
intensity projection for 2008 can be obtained as follow:

®co="0 O =& ct1 -(A)=0.6328
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GM(1,1) and the GreWarkov model. By comparing the results we conclude that the
predicting values obtained kiyrey 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 3The resulting forecasts and precisions by GM(1,1) and GreWarkov
model.
Year Actual average absolut GM(1,1)
difference (error) of natural Grey-Markov model
Gas production of EIA
Forecast value precision Forecast value precision
200
1.38 1.69 77.20% 1.25 958%
Year Actual average absolut
difference (error) of energy
intensity of EIA
2008 0.52 87.07% 0.63 94.53%
0.60
As a resul t, the error of all

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

n&d énérgy pr o ¢
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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 Tineeefore 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 -Gtaskov model for the absolute
average error of EIAs projections for natural Gas production andgyerietensity. 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, Exiabil and OPEC by the GreMarkov
model and compare the results to realize tha
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 cintegration analysis in Iran economy diog the period 196@2010. We
used HodrickPrescott 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 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 @f booms and busts.

Key words: Lead,Re a | GDP, Il ran economy, asymmetr
Johansen cointegration test
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1. Introduction

Oil production usually accounts for a large share of the GDP -akpitrting countries
and oil price increases directly increase t
increases because the value of oil production increases: the income effect). However, the total
effect of oil price shocks on economic performanuestly 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 oilmporting countries to odexporting countries, leading to greater
purchasing power for economic agents ofexporting countries (M. Hakan, 2010). Oil price
is very instable. Instability is very costly, as economies and budgets adjust asymmetrically.
(Mehrara andOskoui, 200y O | price puctuations are a ma
economies of oikxporting countries given the relative importance of the oil sector in
production and exports and uncertainty in the world oil markéeh(ara, 2008Behbudi ad
et.al, 2010)0Oil 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 G@Ratng in the
oil sector during the period 20ED09. Moreover about 50 percent of the government's
revenues and 705 percent of exports are derived from the oil sector (Mehrara et.al, 2010).
Although the topic is the same for oil exporting and impgricountries, theoretical model
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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 1962010 usinglohansen 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 revies 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 start growth in real GDP. In contrast, real
GDP has a positive shemtin impact on the other three endogenous variables with an increase
in GDP driving up government revenues, government consumption aestriment. 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 revenudsarbincrease 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 Kevir2Z005; Kegiang, 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 oeal 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 shortun economic performance. Both real GDP and government revenues are
negatively infuence 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 Kedan, 20
Kegiang, 2009; Sandrine and Valerie, 2006). If appreciation of currency hurts the
competitiveness of neanergy sectors, appreciated local currency that stems from higher oil
revenues may stimulate investment and provide lgwieed imported intermedry 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 capiti,(B08; M. Hakan, 2010).

However a | arge |l iterature suggests that
abundant countries tend to grow slower than reseszaece countries. The literature offers
six candidate explanations for the resourceecurse f f e c t : Dutch di sease,

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 tthe 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 resuking pro
cyclicality of government spending canindately 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, espdlyiaon nontradable, creating incentives to shifting resources
away from the (nowil) tradable sector to the ndradable sector. Such resource movements
would lead to higher unemployment, output losses, and ultimately theldstrialization of
the ecoo my ; a phenomenon known as the #AD-utch
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 appre@atioa
decline in noroil 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 expendérteesne 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 fanrasyric 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 consumpgigpenditure 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; Mwaina 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, esgxially on public projects. Many studies found that most of the large surges in
public capital spending during boom times are-porductive and typically have a very low
return (Talvi and Vegh, 2000; Anshasy, 2006).

But when a negative shock occurs, |laegm investments and economic activities
shrinks first, due to nerefunding 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 resyible 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. @ 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 caughg hi
social costs (Anshasy, 2006).

If the government spends more on investment when oil prices rise, then, theoretically,
it can increase growth assuming that the implementation capacity exists and the investments
are indeed productive. Governments wiakypically 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
ratchetingup currentandtfuur e expendi ture commitments | i mi
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 domesti s uppl y and i nefyciencies
response to increased demand may push the ge
(Farzanegan and Markwardt, 2009; Frzanegan, 2011).

When oil revenues fall because of negative oil price shockdettel of imported raw
and capital I nter medi ari es, which is mainly
Thus, domestic production will decrease. This means a shift of the supply curve to the left.
Because of deycit S p e regjoverrgnent from ¢tha cehtral bamk (oro wi n ¢
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 increaspdces 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. Tie 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 moneyicé¢hke\el
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 leel. But after this level the effect turns to be negative. During the oil busts, with the
low (or negative) growth rate of oil revenues, thedagpendent economies suffer from under
capacity with their access to capital and intermediate imports restrpagdularly 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 oveedalSo, too much oil revenues exert a
negative effect on growth, turning to be a curse (Mehrara, 2009).

3. Empirical Resultsand Model Estimation

In this section empirical model of asymmetric effects of oil price shocks on
production, is specified anestimated. 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

n n
Dlogy, =ap+Q d;pos.; +a g;neq. ; + bX; +¢
j=0 j=0
where D indicates the first difference, log is natural logaritin,is gross domestic
output (without oil), pos is positive oil price shock, neg is negative oil price shock, X is
explanatory variables ardis error termln addition, asymmetry hypothesis implies:
Ho:dj =g, j=1..n
In growth model, various variables are used as control variables in vect®orXe of
these variables are: physical investment, human capital, free trade, inflation rate, population,
govanment 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 ditigrtest, different

combinations of vari abl es, such as gover nme
gr owt h, (gl n M2), inflation rate, (g I n P)
percentage changes in real t¢xGDR atiog(iaviy)roat e, (
invest ment growth (o I n inv), as control vVa

expenditures, money balance and inflation variables as the demand side factors and
investment ratio as the supply side factor affecptiogluction.

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 oiprice 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) considerece#idual 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 monethogk.

21



Hyperion Economic Journal Year |, no.3(1), September2013

Another method of decomposing positive and negative shocks is using univariate
filtering of Hodrick Prescott (1997). This smoothing filtering is widely usedeal business
cycle theoryto 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,

denotedtx,t and a cyclical compwent given an adequately chosen, positive valide, dhere
is a trend component that will minimize

T Tt
Mlnatzl(xt - tx,t)z taa [(tx,t+1 - l‘x,t) - (fx,t - tx,t—l)]z

t-2
The first term of the equation is the sum of the squared deviations which penalizes the
cyclical component. Theesond term is a multiplé of 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 valué pfthe higheris the penalty. Hodrick and
Prescott advise that, for annual data, a valu€ ef100 are reasonable. In this article we use
Hodrick Prescott technique (Figurel).

Hodrick-Prescott Filter (lambda=100)
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Figurel: Hodrick Prescott (HP) filtering

3.2. Data and unit root tests

Time series data required to this research includeoiloBDP(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/GD®). T
sources for data are balance sheets of the Central Bank of Iran during the peri@®d®60
The cointegeration analysis is subject to the integration order of time series. The integration
orders of variables are examined by Augmented Didk&yller (ADF) and phillipsPerron
(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

ADF test | 1% Critical PP test 1%

L " Critical
Variable statistic Values statistic values
Dlog vy -4, 11%* -3.57 -4,15%* -3.57
Dlog oll -5.45** -3.57 -5.05** -3.57
Dloginv -4.66** -3.57 -4, 37+ -3.57
Dinvly -5.20** -3.57 -4.95** -3.57
DlogG -2.56 -3.57 -4. 27 -3.57
DlogM2 -3.72** -3.57 =371 -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 longun relationship: In(oil), In(y), In(i)

A: cointegrating space

Maximal eigenvalue test Trace test
Null LR | 95% critical Null LR | 95% critical
Alternative statistic value Alternative statistic value
r=0 r=1 35.97 25.82 r=0 r O 64.37 42.91
r O r=2 20.76 19.38 r O r O 28.40 25.87
r O r=3 7.63 12.51 r O r=3 7.63 12.51
B: cointegrating vector
Loil ly li
0.06 0.06
ECM -1 (3.11) 2.71)

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

34. 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

Variable 1 2 3 4 5 6 7
0.03 0.00 0.01 0.03 0.03 0.00 0.00
¢ (0.91) (-0.01) (1.38) (3.23)++ (4.20)++ (0.28) (0.28)
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-0.04 0.07 0.05 -0.03 0.01 0.01
D(LY(-1) (-0.33) (0.73) (0.60) (-0.30) ) (0.14) (0.13)
D(LOIL) 0.06 0.03 0.03 0.03 0.04 0.05 0.05
(2.32)%x (1.67)* (1.62)* (1.79)* (1.85)* (2.38)*** (2.38)*
0.13 0.13
D(LG) - (2.35)%* (2.32)** - - - -
D(LI) ) 0.199 0.20 0.20 0.20 0.21 0.21
(6.59)** (6.54)** (6.56)** (6.49)** (6.94)x+* (6.94)**
0.45
Y (3.71)xx . ) ) ) i )
-0.38
Y (- 1) (-3.47)%** - - - - - -
0.01 0.05 0.06 0.05 0.05
D(LEX) (0.23) (1.75)* (1.99)** ) ) (1.45) (1.45)
0.19 0.25 0.25
D(LM 2) B (2.65)*** - - - (3.37)%** (3.37)*
-0.12 -0.17 -0.17
D(LP) i (-1.78)* ) ) ) (-2.64)* (-2.64)x
0.15 0.17 0.15
D(LM 2P) - - (2.30)*** (2.89)*** (2.36)*** - -
0.08 0.03 0.03 0.04 0.04 0.04 0.04
ECM(-1) (4.45)%x 1.72)* (1.99)* (3.05)** (3.28)** (2.92)x+* (2.93)**
ﬁz 0.63 0.83 0.83 0.79 0.76 0.81 0.81
AIC -3.51 -4.21 -4.22 -4.11 -4.04 -4.13 -4.13
SIC -3.24 -3.87 -3.01 -3.88 -3.85 -3.82 -3.82
DWW 2.08 2.14 2.06 2.08 2.05 2.22 2.22
ARc?(2) 1.08 1.08 1.32 1.31 1.10 2.46 2.46
RESET 1.39 3.10 6.03 6.25 554 218 218
HET 7.40 6.12 5.34 5.78 10.93 5.49 5.49
NORM 0.68 131 1.39 0.29 121 1.99 1.99
Notes t-ratios in parentheses and ***, **and *ggectively show the significance in 1%, 5% and
10% levels.

Table3: Estimation of model with different specification (continued)

variable 8 9 10 11 12 13 14 15 16 17 18 19 20
0.02 0.02 0.01 0.02 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.03 0.01
C (2.43)** (0.74) (0.75) (2.50)** (1.31) (1.60) (1.38) (2.76)** (1.45) (1.12) (1.05) (2.60)* (0.29)
D(LY(- 1)) 0.23 0.07 0.03 -0.02 0.18 0.06 0.03 0.07 0.05 0.03 0.19 0.05 -0.00
(2.09)** (0.64) (0.42) (-0.25) (1.57) (0.63) (0.40) (0.85) (0.57) (0.48) (1.62)* (0.44) (-0.00)
0.26 0.20 0.13 0.09 0.27 0.19 0.14 0.13 0.12 0.09 0.27 0.28 0.25
POS (3.16)*** (2.34y (2.15)* (1.43) (3.26)** (2.62)* (2.34)* (2.08)** (2.53)* (2.58)* (3.29)** (3.01)* (2.55)**
-0.26 -0.09 -0.05 0.03 -0.26 -0.10 -0.06 -0.05 -0.26 -0.27 -0.27
POS- 1) (-3.00)** (-1.08) (-0.89) (0.44) (-3.12) (-1.24) (-0.90) (-0.78) ) ) (-3.00) | (-3.12) (-3.12)%
0.05 0.06 0.05 0.05 0.04 0.06 0.06 0.06 0.07 0.07 0.05 0.04 0.05
NEG (1.49) (2.18)* (2.63)** (2.40)** (1.35) (2.29)* (2.66)* (2.48)** (2.89)** (3.34) (1.50) (1.29) (1.36)
0.04 0.03 0.03 0.03 0.03 0.03 0.04 0.03 -0.07 -0.07
NEG(' 1) (1.30) (1.11) (1.36) . (0.96) (1.30) (1.39) (1.71)* ° ° (0.84) (-1.10) (-1.16)
D(LG) 0.32 0.22 0.18 . 0.25 0.22 0.18 0.24 0.21 0.17 0.26
(6.33)** (4.2 (4.17)x (4.11)* (4.29)%+ (4.22)%x (6.32)%** (4.08)* (3.98)** (3.59)*
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0.30
D(GY) (1.30)
0.20 0.22 0.20 0.20 0.21
D(LI) (6.76) (6.69)** (6.86)** (6.37)* (8.09)*+*
0.38 0.44
D(lY) (3.89) (5.04)+
0.37 0.08
Y (3.38) 0.77)
-0.40
IY(-D (-3.67)
D(LEX) 0.07 0.09 0.09 0.08 0.09 0.09 0.07 0.07 0.03 0.08
(1.68)* (2.38)** (2.95)** (1.84)* (2.47y (3.07)x* (2.05)** (2.88)* (0.73) (1.85)**
D(LEX(- 1 -0.01
(LEX(- 1)) So
0.18 0.15
D(LM 2) (2.19) (2.41)*
-0.19 -0.14
D(LP) (-2.22)% (-2.44)r
0.21 0.15 0.17 0.15 0.19 0.16 0.15 0.22 0.20
D(LM ZP) (3.80)%* (1.90)** (2.67)* (2.80)** (2.89)%* (3.01)%* (1.89)* (2.64) (2.21)
-0.00
ECM(- 1 (-0.07)
- 0.03 0.02
ECM]'( 1) (1.09) (0.50)
- 0.07 0.08
ECM2(- 1) .74y (1.89)*
f‘e?trggﬁtsrt'; 236 1.27 1.14 0.55 244 1.60 1.25 1.06 0.81 0.63 248 2.23% 1.83¢
ﬁz 0.70 0.80 0.88 0.82 0.73 0.80 0.88 0.85 0.79 0.88 0.73 0.65 0.65
AIC -3.69 -3.94 -4.44 -4.15 -3.70 -4.02 -4.48 -4.34 -4.03 -4.50 -3.70 -3.46 -3.44
SIC -3.38 -3.49 -4.02 -3.84 -3.32 -3.64 -4.10 -3.99 -3.73 -4.19 -3.32 -3.12 -3.06
DW 2.03 2.06 2.26 222 2.08 2.04 2.26 2.10 2.15 2.36 212 1.96 1.83
ARCZ(Z) 0.08 0.67 2.98 3'30 0.44 0.45 2.98 0.79 1.47 4;36 0.97 0.11 0.61
9.12 7.65 4.56 4.32 7.67 7.77 6.73 4.19 4.32
RESET 2.92 . x 2.48 3.03 I " 223
HET 3.42 357 3.04 4.09 611 2550 301 364 145 243 6.05 13.23 16.68
NORM 853 857 131 0.77 433 6381 1.36 0.62 317 025 442 0.67 055

Notes:t-ratios in parenthesesd ***, **and * respectively show the significance in 1%, 5% and
10% levels.

In all linear specifications, according2tq explanatory variables explain 63 to 83
percent of real neoil GDP changes. The coefficients for the investment grolatiginv, in
all the specifications are significant and of the expected sign (positive). Show that, the
investment enter positive and significant in the real-0ibtGDP growth equations with the
size of coefficient changing between 0.19 to 0.21. Using the ineestto 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 symmespecification 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 equation with the size of coefficient 0.13, the exchange rate enter
positive and significant in the real nofi GDP growth equations with the size of coefficient
changing between 0.05 to 0.06, the Liquidity enter positive and significant in the reail non
GDP growth equations with the size of coefficient changing between 0.19 to 0.25, the
inflation enter negative and significant in the real-odrGDP growth equations with the size
of coefficient changing betweei®.12 to-0.17, the real money supply enter ipigs and
significant in the real neoil GDP growth equations with the size of coefficient changing

between 0.15 to 0.17. Error correction coeffici€f D reflects the adjustment speed of
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output with respect to the oil revenue diseduilim. Considering the size of coefficient of
error correction term (estimated between0.03 to 0.08) it can be concluded tlat GQP

responds significantly to its disequilibriun‘?“(”(' 1)). Among the linear specifications, the
third one atperforms 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. CZAR (2) stand for the Lagrange multiplier tettsstic for autocorrelation in

error terms ( with two | ags), RESET i s Rams
misspecification based on the squares of fitted values, NORM is test statistic of normality of
residuals based on the skewness andkistand 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 effeetee 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 addedve 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 negativekshto 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 statistisggnificance.

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

GDP, in the next period (based on the coefficRA l)) they have a negative effect on
GDP with the same amount. In the other words thstipe effect will be neutralized in the

next time. Negative oil shocks have negative and significant effect on GDP in most equations
(-0.04 t0-0.07). The lag of negative oil shocks is not significant (based on the coefficient

ned- 1y in ary of the equation.

The estimation results from the above mentioned specifications indicate thatitong
positive (ecml) and negative (ecm2) imbalances also have asymmetric effects on economic
growth. The size of coefficient of (ecm1), ranging from 002103 is much less than the
coefficient of (ecm2) which is estimated between0.07 to 0.08. In addition, coefficient of
(ecml) is not significant in any equation, while the (ecm2) has important effects on
(decreasing) economic growth

Among asymmetric spdaations, equation 17 enjoys the best bas2 orAkaike
(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 passesoudh all diagnostic tests
(Heteroscedasticity, Ramseybds RESET test, a
preferred specification is able to explain 88 percent of changes in GDP growth. Thus 12
percent of production changes are yet attributabfactors that are not included in the model.

Due to severe structural changes in the sample period (especiatlyalgawar and Islamic
Revolution) stability of structural coefficients based on the plot of cumulative sum of
recursive residuals (CUSUMINd plot of cumulative sum of squares of recursive residuals
(CUSUMSQ) have been used. The plot of CUSUM and CUSUMSAQ statistics together with
the 5% critical lines clearly indicates stability in equation and residual variance during the
sample period (Fige 2 and 3).
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Figure 2: CUSUM test for parameters stability in the growth equation
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Figure 3: CUSUMSAQ test for parameters stability in the growth equation

4. Conclusion

This paper examines the asymmetric effects of oil price shock on Iran economi
growth as an oil exporting country for the period of 22800 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 muohgstr 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 economionghohave opposite signs in long run and
short run as being negative and positive respectively. Paladkers must deploy institutional
mechanisms to manage oil booms and busts through expenditure restrainsusatice, and
diversification of the realextor. 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 ad lessen their exposure to the volatility. Moreover, to insulate the economy from oil
revenue volatility requires denking fiscal expenditures from current revenue. So, an oil
revenue fund is one such institutional mechanism for managing the oil revAnoéser 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 develomeget capital markets is one
solution.
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Abstract: Socialvulnerabilityis oftendefined as aife-situationcharacterized by a
multi-dimensionatombinationof disadvantage anddvantagepf inclusion and exclusion
factors Its distinctivecharacteristicis thattheweak andunstableintegrationin the main
mechanisms aesourcedlistributionin contemporary societglaces 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 presemarious aspects ¢focial vulnerability and the structuring
of the main elementsf which itis constituted

The analysidocuses across thiamily structure exposureto poverty (temporaryor
permanent housing conditionsthe family/work system (the presenaf unemployed and
temporary workers in the househaqlthe ways in which work and childcare are recongiled
and the presence of dependent persons in households in economically compressed .situations

Key-words: vulnerable groups, poverty rate, sociallezmn

JEL Classification: | 32, 139, J65, P36

1. Introduction

Social vulnerability is often defined as a {ge#uation characterised by a multi
dimensional combination of factors. Its distinctive feature is that weak and unstable
integration into thema i n mechani sms of human resour c
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
temporay nature. As opposed to the poverty notion, social vulnerability includes aspects that
are associated both with the incomesd | evel,
force employment, the childa n d d e p e n d-earet mamagemeant) théfctulties 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 intignainto 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 havelapede 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 insureddmemus 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 sockeultural, housing, health, employment, education, birth increase order, and for
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di mini shing abandon and protect i ilgsolaihnglof chi | d
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 vulner al
defencé, Al ack of meansod. The vulnerable groups

themselves in chronic poverty situations, being incapacitated from profiting by the
opportunities or from defending themselves against the issues with which they dre face

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, eduuatising,
and financi al services. At t heal Gtzenoghaldn Uni
benefit from the advantages of prosperous periods and, also, from solidarity in difficult
ti meso.

The most recent data show that 16% from the Europearssilaet 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 significantincrease of unemployment in some mernktates, the
contribution of social policies is crucial in combating poverty.

Children are faced with a higher poverty risk of 19% inZEt) as compared with the
rest of the population, a phenomena persisting fron® 208e 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 adegjfatms 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 toouabmarket, approaching education
disadvantages and improving access to services like housing and health. Still, the majority of
countries are short of an @bmprising political framework due, among others, to lack of
basic data and information.

Personswithout 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 soceconomic groups persist, and these tend to complete their universal
approach with measwsehat 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 groupiscombating social exclusion can be also
realised by means of education. Bohool education is regarded in the mendiates as a
fundamental element, a k&ement in straightening soearonomic disadvantages and as a
means of facilitating reconcilgnprofessional and family life.

At European Union | evel, the vyear 2010
combating poverty and social exclusiono and
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about difficulties with which are facesulnerable graips within society (84 million
Europeans were living under the poverty threshold in 2010). In the European Union 17% from
population is affected bgoverty The four objectives that guided the Year were: recognition

of rights, responsibility and joint pagipation, 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 soal 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 ofriaso

One of the five major obj e%whichfalowstobe t he ¢
fulfilled up to 2020 is fAsoci al i nclusiono,
is pursued that up to 2020 the number of persons running thefrig&verty 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:

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

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

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

combating discrimination;

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

field of social inclusion;

1 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, Rr@ 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 ingkion.

Achieving the objectives of the HAEurope
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 ard exdusion
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 thararjob is not a guarantee against
poverty. In this context i s of i mportance
countriesd policies regarding | abour force &€
social protection systems by increasingrtipation to labour market and diminishing
structural unemployment, as well as by increasing social responsibility of enterprises within
the business communityod

! 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 Exclusiof)2tfp://eudex.europa.eu

> AEUROPE 2020, A European Strategy for Smar
European Commission, Bruselles, 3.3.2010, COM(2010) 2020 final, httgejeauropa.eu;

®! AEUROPE 2020, A Europeamadt rataengdy Ifnocrl uS ma re
European Commission, Bruselles, 3.3.2010, COM(2010) 2020 final, httggjeauropa.eu
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The objective of the fAEurope 20200 strat e
ecanomic 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 Europell as the different
situations and priorities among the membetes:

i) the number of persons exposed to poverty risk;

i) the severe material precariousness level;

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

force employmat represents a primordial element.

Also, the European Commission and the menrs&ties have adopted a common list of
indicators, from among which we enumeratde relative poverty rate, material
precariousnessthe number of persons exposed to povesty ar to the social exclusion one,
and the number of persons living in households with very low labour intensity.

In the period 2002011, at European Union level, none of these indicators underwent
significant changes (Figure ITjor the year 2011, theslative poverty rate was of 16.9%, by
0.5 pp higher than in 2010 and material precarioush@&sdicator describing the situation of
persons that cannot afford goods regarded as essential for decent living in Europe and
reflecting the differences with ngsct 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 precariousnes@jigure 1).
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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 &k 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 situatioguantified at least by one of the abawentioned 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 peried 2007
2010, reachig in the year 2010 the value of 21.1 pp, at a difference of 4.7 pp from the value
of the EU27 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 th@lyesr Romania
of 29.4% much over the ER7 value (8.8%), the weight of persons living in households with
very low labour intensity in total population was under theZUaverage (6.7% against the
10% EU27 average) (Figure 2).

Figure 2. Evolution of he gap between the poverty and social exclusion indicators in
Romania and Et27
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3. General characteristics of social vulnerability in Romania

The state by means of econorsumcial policies developed, by measures for
stimulating emfyment, 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
savices 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 sorreuiocad,
housing, health, employent, 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: priinagjculated in
accordance with the methodologies set at European level, and secondary and tertiary ones
which reflect the social situation specific to Romania.
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For Romania, the fields which thetertiary indicators were grouped are: resources,
labour market, housing conditions, education, health, and public order.

Some of these indicators refer to poverty and inequality, respectietdsive poverty,
absolute poverty, inconm{gakeninto account for measuring relative poverty) aodsumption

(including selfconsumption) for

measuring absolute poverty. Also, for

Romania,

consumption expenditures estimate much better than incomes the actual economic situation of
the households due td@ tendency of undeeporting of incomes, to the difficulty of

measur i

ng

nf or mal

i ncomes

and

to the exi

also the fact that Romania is an economy with a strong agricultural component, the
consumption experidires 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
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).

in Romania for the period

Figure 3 Evolution of the absolute pekty rate on areas of residence in Romania
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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 indicat®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 g® 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-Basthregion 17.3%
(Figure 4). Against the year 2009, theuparisation 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 region
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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 aralysis of absolute poverty depending on the occupational statutes highlights a
substantial diminishment of it for all occupational categories in the periodZUB (Figure
5) and slight increases in the year 2010.

Figure 5 Evolution of the absolute pawg rate depending on the occupational statutes
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The differentiation of soci al vul nerabi l
regions is due also to regional disparities of the gross domestic product per capita. Thus, in
the year 2010, in the NorBast regn the GDP/capita was of 21827.2 RON/capita, 3.87
times less than the one registered in the region BucH#mstAlso, 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 longerm unemployment rate is situated under 6%, high values
being registered in the regions Centre, Sdtdist and SoutMuntenia. Much higher values
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were recorded for the lorigrm 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 betweeh 224
the lowest level being recorded for the segment 60 to 64 years of age.

Figure 6 Distribution of poor population on age groups
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Data source:Annex 3 Report regarding sociainclusion 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 vulii@sablegree of some persons is
alsoschool abandonin the development regions of Romania, this indicator for primary and
secondary education in the school year 2R090 exceeds the average value of 2.2% only in
the SoutkEast region.

Figure 7 AbandonRate in PreUniversity Education, at Regional Level, in 2009/2010
Scholar Year
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High values of the school abandon rate are registered for vocational edwdagian
the value at national level is of 8.6%, and in the regions Centre,-Easthand Bucharest
Il fov i s exceeded (Figure 7). Because in RO
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specialisation degree as those obtained in other European cowasiiesy 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 countryd avhich 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 segondar
education. The weight of poor population with secondary education (clagfesr®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 socidherability have lead to extracting

some conclusions, among which:

U the absolute poverty risk was, in average, 4 times higher in the rural area than in
the urban area;

U the NortkEast region and the regions from the southern part of Romania register
highe poverty rates than the ones at national level;

U selremployed have registered the highest poverty rates (especially those
developing their activity in agriculture, and pensioners have a poverty rate under
the national average);

U the most vulnerable age sagnts are, irrespective of the region, children and
youths;

U 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-4), and of those with secdary education;

U 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
sociceconomic factors to each region might become an important factor in
increasing the vulnerability of several persons;

U in Romania the Rroma ethnicity continues to register a poverty rate much above
the national level (about 6 times higher than the evagigistered at national level)
and it also represents a population segment which is very vulnerable from the
social viewpoint;

U persons living in large households of five members or more are exposed to a 5
times higher poverty risk as compared with the cogesponding to persons in
single households;

U 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 familydbese less active on the labour
market.

5. Selective Literature
1. Popescu R., (2011), Dimensiunii Incluzive ale Grupurilor Vulnerabile, REES, Anul |
2/2011;
2. *** Anuar ul Statistic al RomOni ei , 2011,

38



Hyperion Economic Journal Year |, no.3(1), September2013

3. * * EURDPA 2020,0Ostat egi e europeant pentru o cr el
favorabilé&a, i @Geamugi anEur opeant, Bruxell
2020 final,http://eurlex.europa.eu

4. *** Decision No 1098/2008/EC of the Euypean Parliament and the Council, of 22
October 2008,on the European Year for Combating Poverty and Social
Exclusion (201Q)http://eurlex.europa.eu

5. *** Raport privind incl uzi uNlieisterusMuecii,al £ ~ r

Familiei K i ProtecSiei Soci al e, Direcs$S
Compartiment indicatori sociali «Ki prog
6. *** Raport statistic privind M. M.P.F.S. °
2012, Mi nisterul Munci i, Famil i ei K I Pr ot
K i Il ncluziune Socialt, Comparti ment i n

soci al t;

39


http://eur-lex.europa.eu/
http://eur-lex.europa.eu/

Hyperion Economic Journal Year |, no.3(1), September2013

Marketing Strategy Formulation for the Introduction of Eukula Strato German Wood
Finishes in Local Market of Emerging Indian Economy

Suraj Kushe Shekhar, research scholar
Department of Management Studies, Kannur University
Thalassery campus, Palayad,
Kannur, Kerala670661, INDIA
surajkushe@gmail.com
Tel: +91:4902347377, +91497-2765500;+91-9446533755

Mehaboob P K head of marketing unit
The Western India Plywoods Ltd.
Baliapatam, Kannur, Keraé70010, INDIA
wipltd@sancharnet.in
Tel: +91 497 2778151

Abstract: Wood finishing relates to the process of embellishing or protecting the
suiface 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 judgmentallisgmp
technique elicited responses from Finishers, Furniture manufacturers and Interior designers.
Findings revealed that Eukula Strato had a distinct advantage when compared to any other
Wood Finish that was available in the local market. Findings ancestiggs were reported as
per 4P6s of marketing miXx. Percentage analys
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 Eets o
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 surfaceslandenhances 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 woldgs industrial coatings since 196he
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 pospes®ors
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 marotasawn
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 Pdsyoo

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 formalatiagketing
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 he 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 aistaforfin
wood, considering the usage conditions, and applying the finishes properly in sufficient
guantity. Further he explained that for long life of wood, one must choose a harmonic mix of
wood products and finishes appropriate for environments whereatigeynainly 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 mareas@rsial 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 ftilea 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 vaii@t 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 uniforndisyper 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 categosigch as waxes, oils, varnishes, shellacs,
lacquers and watdyased 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-basted PU wood fish,
Eukula Strato in northern Kerala,India. This strategy covered:
Analyzing target audience
Analyzing market potential for Eukula Strato
Consumer understanding
Strategies for 4Ps of marketing mix.

Too oo o o

Scope of the study
WIP had not yet thought aboahy 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 surveyhad 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 enableite Company to formulate a marketing strategy for Eukula Strato.

Limitations of the study
A Population size of the target audience was very small.
A Unwillingness of the respondents to reveal financial data.

Research design

The major objective of this dgn was the description of market characteristics and
functions. The research design adopted in this study was multipleserctesnal descriptive
research. It was because; there were three samples of the respondents viz. Finishers, Furniture
manufactures and Interior designers. The data obtained through this design were subjected to
guantitative analysis .The findings from this research helped to formulate the marketing
strategy for Eukula Strato.

Data collection

The primary data was obtained by survegthod through a specifically designed
guestionnaire. 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 datcollection 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 guestioning the respondents. A formal structured questionnaire was
prepared and thquestions 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 gnettesting

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. Praesting of the questionnaire was done on a ssaatiple of respondents in the
Kannur district, Kerala, India, to identify and eliminate potential problemsteBtig or pilot
survey is a smafkcale replica of the main survey and it was highly useful on the following
grounds.
A The drawbacks of the gationnaire like difficulty in understanding certain questions
by the respondents, existence of some meaningless questions etc could be found out.
A An idea was formed about the extent of mesponses.
A The probable cost and duration of the main suway 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 un@tsugational 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 interviededng the course of the study from
the abovementioned 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.

Hypaheses 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 sigficant 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 outdast the above mentioned four hypotheses and
yielded the following results as shown in Table 1

TabNceEl
Sr.|Hypot|Valid|{Val uSi gni ffRe s
1. H1 60 2.82.244 AcC C ¢
2. H2 60 918|.632 AcC C ¢
3. H3 60 1.43487 A C ctg
4. H4 60 116|944 Ac C ¢
** n<.05, level (2tailed)

Source: Survey data

The findings of the study | aid down as pe

Product

A There was no usage of water borne finishes from the sample draWve surveyed
districts, viz. Kannur, Kozhikode, and Malapuram of Kerala state, India

A Only 47 % of the sample population was aware of water borne finishes.

A Finishers developed keen interest in using water borne finishes because the solvent
based woodifiishes that they are now using were harmful to their health.

A 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. Néemine was also reported to have unpleasant smell.

A Respondent s wer e not t hat mu c h satisfi e
humidity, chemical reactions, corrosive climate and so on.

A Respondents were aware of superior performance by polynes{Pd) finishes. But

PU finishes were less used because of its premium price level.

A Traditional chemicals like French polish, Lacquer were also used by the respondents.

A It was observed that lesser percentage of the sample population was doing wooden
floorings.

A 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.

A The modal class of area finished in a month wasTl@® square feet. The modal
class of ara (square feet) covered by per litre of the respondents existing finishes w&de 36
square feet.

A Coverage of Eukula Strato was calculated as nearly 4 times to that of existing finishes
used by the respondents.
A 55% of the respondents used both sprag bBrush to finish the wooden surfaces.

Roller was exclusively used for wooden floorings.
A 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 neares

competitors.

A Brand Esdee was observed to be little pronounced in Malapuram district.

A Respondents were in need of an eco friendly and quick drying finish.

A 39 % of the respondents associated O6good
and his was the parameter that they liked the most about their finish.

A 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.

A Sheenlac brand was reportedoturning 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 opegd for so long when compared to Asian wood finish.

A Respondents were highly conscious about the quality of the product.

A Respondents were more aware of water borne finishes like ICA, Sirca.

A Respondents were also aware of the advantages of water hosted such as
environment friendly, ease of application, more coverage and so on.

A Respondents raised doubts regarding Eukul

application, price expected and life span. Doubts were also raised whether Eultda Str
would bubble up during finishing since it was water borne.

A Respondents were weager to know about t he
products that supplemented the topcoat Eukula Strato.
A Respondents also raised doubts whether Eukula Strato beultpplied to rubber

wood. Leading furniture manufacturers like RUBCO and Andaman Timbers who were using
Rub wood raised this question.
A Respondents were expecting samples from the Company.

Price

A 70% of the respondents trhad edg walriitcy ngf®® @
However they were not ready to give high price for a product even if the quality was good.

A 53% of the respondents wished to get a high quality medium price product.

A 37% preferred medium price medium quality product.

A Respondents were least interested in getting a low price low quality product.

A Price was subjected to discount when the respondents went for bulk orders.

A An ideal price of a wood finish in the minds of the respondents was between in the
range 11220 (Indan Rupees)

A 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
A It had beea 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
colourof the finish.

A Respondents came to know more about the finishes through trade exhibitions and
personal use and experience.
A 65% of the sample population drawn was not getting any incentives.86% of the sample

population, who got incentives, would bellsinterested in buying the finish even if the
incentives were withdrawn.

A 72% of the respondents said that they would switch on to another brand, if it satisfied
the quality and pricing in their mind

A The major source of purchase of the finish was tinouholesalers and retailers.

A 78% of the respondents said that their finishes were regularly available.
Place
A Main suggestions given for improving the distribution channels were opening more

outlets in city/towns, bazaars and built up towns in védlagpeedy delivery, and delivery at
doorsteps and so on.

A 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 Elkula Strato

Product

A 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 highligbtunique features of Eukula
Strato, i.e. 4 times the coverage than any other wood finish, highlyfieeadly, strong
abrasion resistant, highly odor less, limited drying period, ease of application even by an
unskilled worker, resistance to almost alrttious 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.

A The Company should specifically educate its potentigppardents and demonstrate

the unique feature of Eukula Strato, i.e. coverage, through demonstrations / exhibitions.

A The Company should conduct research among the respondents amdpamdents to
determine the perception of the firm and of its varioamgetitors before introducing the
product in the market.

A The Company should have a clear cut strategic vision for the marketing efforts and the
values that hold sacred in carrying out this vision.

A The Company should have a vision to anticipate thetiogaof their competitors to

the Companyds marketing strategic decisions.
A The Company should also have clear flexibility in responding to competitive actions

and changes in the market.

A The Company can position the product as quality leader (besbleslproduct and

services), service leader (the most responsive when customers have problems), value leader
(the best price performance) and so on.

A The Company should have a clear vision on the position that is cluttered with many
competitors.
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Price

A 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.

A The Company can invoke penetration strategy at the market development stage of the
product life cycle.

Promotion

A The Company should target the right segment to sell their product. The target segment
is finishers, furniture manufacturers and interior gesrs and it is not the end users of
wooden surfaces. The end users are customers.

A 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
guestions and reduce their perceived risk.

A 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

A Company can start up the distribution of the product by setting up its own distribution
outlets at different locations.

A Immediate thoughts must also be raised for the market entry decisions because water
borne finishes are already available in India aodn 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 Eula 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 sowfcthe 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.PAhay 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 aédlseoflan
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 Lt d nimigably maketits mackunc e 6 E
wood protection.
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Abstract: In the European Uniancohesion policyis the third country after the
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1. Introduction

The starting pointn defining this concept is the explanation of economic and social
cohesion in the AGlossary of Termso found o
which states that Aeconomic and soci al coh
Member State 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 Aa policy that pr
regions to overcome their structural probteand 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 Astructu
achieve the objeates 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 198éhen they were set targetgional
development, it is difficult to speak of European regional policy as something more than an
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"umbrella” under which they were granted some funds, without adeéhed purpose.
Basically, regional policy developed whilpromoting 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 estly, 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 thieving 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
Couwncil (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 beofmulated 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 achievesifiinancial instruments (Structural Funds and the Cohesion Fund, EIB
loans).

2. Tangibility of Cohesion Policyin Romania and the European Union

Cohesion Policy is one of the tangible examples of how it should be a European
policy: modern, flexible, pradive, 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 perio@08,/which all
Member Sta#s 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 regfons

EU enlargement to 27 Member States has increased, howewgraghical 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 Applying this pinciple in the period 1992006, the poorest
countries to date (Spain, Greece, Portugal and Ireland) significant increases in each of the four
countries reaching over 75% of GDP (Irelant45%, ranking has now shifted to the second
place among the richesbuntries in the bloc's 27, Spainl02%, 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 th Eonly after more than 15
years from the da 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 unftsin third place, accordy to this criterion, ranked Poland,
with 54 units.

4 Burghelea, CMo del ul de z v,dHedreticaliand Applied Bcbniorhj@ucharest, 2012, pp.
96-107

*H¢ebnebDecDar a Si a dmearlta eBe r210i0n7, -alatr@eatRapornPainindt e | a
Coeziunea Economict Ki Soci al t;

® www.smartfinancial.ro
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For cohesion policy objectives (Convergence, Regional Competitiveness and
Employment and European Territorial Cooperation2007#2013 Romania will benefit from
funding from the European Union budget @afb o u t 31 billion of w h
allocated to agricultural policy and rural development an@@BDbillion euros are distributed
through the Structural and Cohesion Funds as follows:

12.661 billion under the 'Convergence’;

6.552 billion are allodad to the Cohesion Fund,

0.455 billion under the 'European Territorial Cooperation’ (see table no. 1).

Tableno. 1.
Structural and Cohesion Funds allocation for Romania in 2002013

-million euro
Year 2007 2008 2009 2010 2011 2012 2013 Total
Convergerce | 830 1215 1654 | 1997 |2154 |2319 | 2489 12661
ESL‘?‘O” 445 |638 858 | 1030 |1109 |1192 |1278 |6552
Territorial | 61 62 64 66 68 70 445
Cooperaion
Total 1335 1915 2576 3092 3330 3580 3837 19668

Sour ce www.creditefinanciare.ro

Romania’'s contribution is deast 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 20@013 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

Priorities of the NSRF are implemented under a seven Operational Pro@&sisfor
the Convergencebjective
i Three PO financed by the ERDF: Regional, SeatoOperational Program for

Increasing Economic Competitiveness Operational Program Technical Assistance;

1 Two PO receiving ESF resources: SeetbOperational ProgramHuman Resources
Development, Sectml Operational Program Development of administrative
capacity;

1 Other two are funded PO CF and ERDF: Seatddperational Program Environment,
Sectoral Operational ProgramTransport;

Five CBC programs for the Eurcge territorial cooperation objectivare being
financed by the ERDREs well asother three programs in the directions of transnational and
interregional cooperation. Within this objective, Romania will take part in droster
cooperation programs with Hgary, Bulgaria, Moldova, Serbia and Ukraine, transnational
cooperation program for the Black Sea and two other neighborhood programs and extension:
PO Area Southeast European PO hneggional cooperation.

In terms of economic development, Romania wild#o face enormous challenfes
The National Strategic Reference Framework (NSRF), are ways in which Romanian

"Cadrul Strate gi ¢ N&®@LB, AAhdailea poiect, Betombeie 2006 pt5, 200 7
!Bur ghel ea, c. ., E nmgact o€economid.models) anl Eliropean Gnion economies
developmenitTheoreticaland Applied Economics, Volume XX (2013), No. 4(581), ppl192
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authorities intend uisg this resource in accordance with the Lisbon Agenda. Thus, we pursue
the following objective

T

Development of infrastriare 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 Romae@nomy: 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 beducational 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 actheve
objectives of the NSRF includes: creating an environment in which innovations are
promoted effectively use the "knelmow" and the new technologies, the development

of institutional frameworks and effective administrative and personal use of a highly
qualified professional.

3. Cohesion Policy 20072013
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
20002013 (see Figno. 1), Represnting over a third of the EU budged tangible sign of the
EU's commitment to regional development and social cohesion and growthb{se®ota).

The main elements of the European Regional Development Fund (ERDF) and

European Social Fund (ESF) argided between:

T

Convergence objective (212 billion euros in 2€WA3) 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 Competitiverss and Employment (RCE) (55 billioeurg aimed at
supporting other EU regions in terms of competitiveness and maintaining employment
in a global economy;

European Territorial Cooperation objective (7.8 billeurg to strengthen cooperation

and exchangef 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 aveshag

Cadrul Strate gi ¢ N&EB, alnailéa proiect, dkterhbaer2006,9466 2 00 7
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Fig. no. 17 Distribu tion of funds by objective 2007- 2013

Table no. 2.
Distribu tion of funds by objective 20071 2013
Billion euro
— TOTAL .
Objective FUNDS FERD FES Cohesion Fund
All Objectives 344,3 198,8 76 69,6
Convergencé CONV° 281,5 1599 52 69,6
Regional Competitiveness ang
Employment RCE* 55 3l 23,9
European Territorial Cooperatio
i ETCH 7,8 7,8

Source WWW.eurostat.ro

Expenditure under cohesion policy covers a broad mix of measuresugtit four

broad policy areas more than 80% of the total:

T

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 suppofor 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 20072013 and is the largesngile 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

%nclude regionsvith progressive suspension of aid
' Correspondnce between convergence regicand countries that benefit of cohesion fund, not

identical

21nclude regons with progressive establishment of aid
3 Not included 0,9 billion eurofor cooperation with third countries
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transport, ports and airports and theroaetions between different modes of transport.
The planned investments amount to approximately 6 billion in the period 28,

most of the EU-12, where road and rail networks need upgrading , but also in many
southern regions where investment progréwange covered many programming period

IS nearing completion.

1 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 202013 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 laborarket , such as loagrm unemployed , people
with disabilities and migrants.

1 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 billioneuros in 2002013, 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 Figno. 2). But, there was a change of focus, accordmnghe Lisbon Agenda,
particularly support for companies to support innovation, mostly targeting SMEs.

% of total planned expenditure

Asistenta tehnica, Cercetare, tehnologie Dezvoltare
45 Altele, 0,2 / Inovatie (cercetare, dezvoltare
tehnologica si inovatie)

17,5

Planificare,
reabilitare, turism
e £,3 Suport intreprinderi
y altul decat cercetarea
Capital uman, / si inovatia, 5,4
19,8 )

Poa ==

Mediu
(inclusiv energia verde),
17,9
Infrastructura
sociala,4,9
Infrastructura

Infrastructura
energetica,0,5

de telecomunicatii, 0,7

Infrastructura de transport, 22,0

Sursa: Cheltuieli planificate - FERD, FES, Fondul de coeziune

Fig. no. 21 Expenditure under cohesion policy on key theme®0071 2013

4. Conclusions
Following this analysis, iappears that our country has recorded low results in areas
such as productivity, basic infrastructure and spending on education and research, but is
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expected to improve these indicators for the period 2B as a result of accessing
StructuralFundsandCohesion.

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: deeelophbasic
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 humanakalevelopment
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 methseésjices 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 Cohesmlityin conjunction with other national
and European policies, simplify the implementation of the policy.

Among the specific measures proposed by Romania are:

1 to improve territorial cooperation programs analysis is needed on whether a new
delimitation ofterritorial transnational cooperation areas;
1 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;

1 be donea better inform and engage local communities in the development and
implementation of policies;
1 to adopt policies and measures for areas with unique geographical features.

5. References

1. Albu, L., Trends in structural changes and convergence in, Rdmanian
Journal of Economic Forecasting, Bucurexti,

2. Allen,D.,Coezi une Ki fondur i structural e. l
Europeandd tura | ER, 2005, Bucurekxkti;

3. Bachtler, J., Taylor, SThe added value of the Structural Funds: a regional
perspeave, Cent r ul European de Cercetare Politicl

4, Balm,A,LEconomi e, M&Eddit alrla ASE, Bucurexkti,

5. Bal , A. (coord), LuSaSsc,enlMrji Jeprayi 0d,
comunitare ' n domeni ul C 0 mp e titicii devdezvdltge i , p C
regionbh&titutul European din Rom®O©ni a, Bucur

6. Barr, J., Pasarelli, FWho has the power in the EJ®Iathematical Social
Sciences, 2009, p. 33H6, accesabil online peww.elsevier.com/locate/econbase

7. B L | e a nlmpactuAfondurilor structurale’ aspect calitative Col ec $Si a
Studi i Il . E. R. , nr . 20, Bucurexti, 2007;

8. Btnacu, c. , | brAdbismar pKRagi tFoin)d Iribukd o r Eu
Economi ct, Bw t8unr.8Xpn. 80; 2007

9. Burghelea, C.,Model ul d e z v ¢ [Thedretical andd Appled i | e
EconomicsBucharest, 2012, pp. 907

100. Burghel ea, C., Bmpact of €onpmicvinodels dhZEurépaan C. ,

Union economies developmeiheoretical and\pplied Economics, Volume XX (2013), No.
4(581), pp. 91102

11. Constantin, D.,, LLEl ement e fundamnet al,editdr® econ
ASE, Bucurexti, 2004;

54


http://www.elsevier.com/locate/econbase

Hyperion Economic Journal Year |, no.3(1), September2013

12. Dobrescu, E.Macromodels of the Romanian Transition Econpibgitura

Expert, Bucualekti, 1996, edi Si
13. H¢bnebecDaraSi g dca vioa tB € rrdldPatmleacRadora  Ce |
Privind Coeziunea Economict Ki Soci al t, mar t

14. Mar i n a kThe Rdle pf Cohension Policy in the Decision to Adhere to the
EuroArea Economie Taebbtetvolb.-6d(BPOB)c p. 61
15. Mokt eanuRr od.l,eRna,t i ca dezvol ttEdtura regi o

Syl vi, Bucurexti, 2001;

16. Preplicean, G.,, T.Restructurarea Ki , Hdtwmav ol t ar
Economi ct, Bucurexkti, 2001;

17 Pukca®De,zvV¥l t ar eEad irteugriao nkaclobn o mi c t , Bucu

18. www.europa.el Regul amentel e fondurilor- struc
2013);

19.  www.fondurtue.ro( Fondur i Structurali®, ki de Coe

20. Al Kaselea Raport de progres pentru <c
Europeant, 25 iunie 2009;

21. Al cincilea Raport de progres pentru
Europeant, iunie 2008;

55


http://www.europa.eu/
http://www.fonduri-ue.ro/

Hyperion Economic Journal Year |, no.3(1), September2013

An inquiry into the characteristics, applicability and prerequisites of
Radio-Frequency ldentification (RFID) solutions in transport networks and
logistics

Antoniu Ovidiu Balint, PhD student
The Bucharest University of Economic Studi@sRomana Sq, Sector@10374,
Bucharest, Romania
E-mail: balint_antoniu_ovidiu@yahoo.com

Abstract: The use of intelligent solution represents the key factor for developing both
the logistics sector and the economic environment. This paper analyses thé-Ragiency
Identification (RFID) technology and its role ithe Supply Chain Management (SCM)
especially in logistics and transport networkie main objective is to demonstrate that RFID
represents a solution for improving the transport networks and logistics sector by
implementing various complex and intelligsolutions that can improve the actual economic
environment.
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1. Introduction

RFID (RadioFrequency Identification)s an atomatic 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 techmlogy 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 cat of gathering information.

Since the time when radioequency 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 pration 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, usedn a widerscale, 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 obstates related to implementing a RFID solutieswsts, 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 barode 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 (Hfétronic Product Code) reported
significant gains for transport companies, but also for logistic suppliers, in relation to:

9 improving the management of stocks;
avoid situations like "zero inventory";
reducing the cost of inventory;
reducing losses;
improving the quality of logistics informian.
In a shorter term, a better control management of all goods that need to be transported
increases profitability.

= =4 =4 =4

2. Literature review

RFID is an automatic identification method regarded by some researchers as one of the
most popular technologies Imstory (Cooke J., 2001).

RFID relies on storing and remotely retrieving data using devices called tags or RFID
transponders (Fishkin K., Sumit R., 2003).

The AutelD system, based on RFID technology, is an asset inventory system
important for two reasong-irstly, 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 incorrectn@ssfinkel S., 2002)

RFID is a technology with great value in business and with a huge potential that
promises to replace the old bewde 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 fan, 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 auatolaat
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 operatargas of low and high
frequency and microwavépbioff 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 meetetuirements 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 dtife 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 sysins 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 dteria, 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 andtih@ader
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 RFI&ader 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 dunmgch the RFID label impedance will modulate the
signal response (see fig. 1).

Transceiver

Tag RF Module | — Reader
RF Chip

RF Modul Control ISZ?’Z Signal

odue Module Switch

TCP/IP
RF Module | p— -
Net
Application
System

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:

A the |l abels themselves are movable com
carriers; they have a storage capacity of up to 3 KB and are used for writing and reading
information ensuring the identification and traceability tbé product and they are also
available in various geometrical constructions covering a range of temperaturedOraomt+
210 AcC;

A the reading devices allows the enrol |l me
tags; connected over a network withesiic equipment; they allow writing/reading RFID
tags that are in motion;

A the communication interface ensures the
RFID tags;

A progr ammi n-pllogseoenter datalamdpregrasn RFID tags;

At hmaisaonsidered 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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A the reading distance can vary between a

is usually used for animal implant.
Source: http://en.wikipedia.org/wiki/Radfeequency_identification

For data storage proposal, the RFID tag contains one of tlwavifty types of
memory:
A a ROM memory that is used for registers
A a RAM memory that is used for communica
Due to the different radio spectrum in which RFID equipment and cabiolns
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.

0L-0000A8°9 .000LkF -000LE9DCO

Header EPC Manager Object Class Serial Number
o—7 bits 8—35 bits 36—50 bits €o0—95 bits

— —

\ /

Version 8 bits Serial Number 36 bits
(=68 billion)

Manufacturer 28 bits Product 24 bits
(=268 million) (>16 million)
Figure 2: Thedrmat 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 fohe use of this frequency from the E.U. (European Union).
The common applications for this frequency are:
A animal identification; A access control
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The reading distance is 0.1m up to 1 m and is operating excellent neafiguid
metals.

2. High-frequency (HF):
F=13,56 MHZ this frequency is generally used for electronic surveillance elements.
The common applications for this frequency are:
A inventory; A documents control; A archi
The reathg 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 these frequencies are divided into two areas:
A the frequencies between 430 MHz wup to
applications, scientific and medical applications;
A the hyperfrequency between 2,35GHz and
The common applications for these frequencies are:
A transportation; A parking; A the manage

The reading range is from 1m up to 12 m andan be used also to identifying
vehicles that are moving with speeds of over 100 km/h.

Figure 3: RFID frequencies around the world
Sourcehttp://www.mapquest.com/

4. The implications of RFID technology in bgistics 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.
Startingwi t h t he mi ddl e 198006s the i mplementati
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
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