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ABSTRACT

In the event of environmental changes resultinghffluman activities the extent that it these days#& spread as
far as changing the composition of air, cities betiould know victim of this event and blame. Maooisstantly
changing in your environment. What natural and maade environment? But nowadays urban environment ow
cause has created major changes thereto the egititeal ecosystem. To understand the ecological sblgties, its
harmful effects and measures can be applied tocedoese impacts is necessary primarily city carsid as part

of environmentHence, it is important study of energy consumptigin pollution and urban evolution during
economic growth. In this regard, in the presentdgtut is trying to review environmental impacts,esyy
consumption, population growth and urban econongeetbpment based on econometric model STR mod#} 200
2008 for the period the annual Iran's economy.iStias and information needed to manage the enviemt, Iran's
Statistics and energy balance sheet 87 years drtidoased on the results, a percentage increaséntkasity of
energy use is because Increased 0.89 percent paadzarbon dioxide emissions and environmentalypion. Also

by increasing a percentage of GDP per capita carbaxide emissions per capita has increased amtuit42
percent

Keywords: Environmental Effects, Economic Growth, Energy Gonption

INTRODUCTION

Attention to sustainable development currently, rtbé only has been necessary in all areas of samiéural and

especially economic, but disregarding the criterfuence on sustainable development, the costreparable does
for each community. On this basis one of the inftigd factors in imposing social costs, implemeptatplans is

based on scientific rectifier based foreign mateiiderests and social and environmental considerat For

example assessment most plans and projects is fiocused on the economic costs and benefits andtiment

return period much attention is not costs and sbe&nefits and important environmental the estimhatdéal amount
of costs and benefits. Purpose In this paper tipeession patterns conventional economic theoryraathods of
assessment and environmental projects, is intratlandntegrated strategy for economic environmehtalvadays

the relationship between economic growth and enwirental quality as Inverted U is know to environtaén
Kuznets [1] Curve. Now that in the early years obromic growth, it is increases the amount of emuinental

degradation, but over time after reaching a cetinl of growth, improved environmental quality. dther words,
High-growth stages will reduce the amount of enwinental degradation. This study wills economic ioipgen air

pollution in the environmental Kuznets [1] Curvepbyhesis (the relationship between economic graavith the

environment).
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In this regard, in addition knowledge of the stawetand shape of the curve, also will review somthe factors
affecting the environment. For example can be saiine to achieve high economic growth, incredsesacy level
and knowledge of citizens and people react to thaot they protest against air pollution or econogrowth,
technology advances more is used in the produgtioness and therefore less pollution is createddrproduction
process [2]. On the other hand in communities winaree reached high level of growth, is seriousutises the
measurement and control (monitoring) of pollutiord a&ontinuous contamination is reflected indicatmd in the
media and public opinion show sensitivity to it., @gainst pollution and generally sources of puatutprotests
come from Non Governmemrganizations. In these communities, the situatiaa been runs strongly numerous
environmental laws and learning. Some governmentpalluting activities, environmental fines imposed has
stopped polluting activities to or the manufactusee forced to using filters and devices to redpollution. In
other words, having them to pollution internalidéne relationship between economic growth and enwirental
quality in a duration Long-term can be directlyeese or a combination of both. This discussione(Tdlationship
between economic growth and environmental qualitsy been subject of many studies. If we examine the
formation of these field studies, It suggests thaing recent decades, both the general intellethese is in this
area that eventually have become a third approach.

The first approach a checks to option between eoimgrowths and maintain environmental standatus,rheans
that economic growth and thus increased produciiad consumption, whether or not are need ingnésliand
more energy as a second-generation data and mutuigl increase in waste production [3]. In othesrds, during
the process of economic development increases ladewnels, more in the extraction of natural resesrand
increased environmental destruction, human welfageiced. Therefore, growth in economic activity sidared a
risk in this respect. So be argued that policymakethis connection should take a choice, namétly the aim of
achieving higher economic growth, be receptive mmrnental hazards more or if belief in the necggsifpreserve
the environment should give consent to very lovels\economic growth that is difficult choice. O tother hand,
this spectrum, there is second approach. In thesimis believed to the improvement environmentality is
parallel to economic growth to environmental staddashould went in the current economic growth. &Bise
higher level of income, the demand is for produssuthe lower level of raw materials (Less maténensive),
also the revenue is the Increase demand for envizatal quality and this is means acceptance aiterd terms of
protection environmental.

The third approach that raised from the early 98tween economic growth and environmental pollution
relationship has been as Inverted U that this knélen hypothesis transfer of environmental or eminental
Kuznets curve hypothesis, the relationship his nasnef Simon Kuznets [1], Nobel laureate betweetome
inequality and income and found a relationshipragited U. So Kuznets curve hypothesis, in theyestdges of
economic growth, is high environmental degradatiatil this be up to a point in their and then ie fhrocess of
growth, improved environment.

Economic growth and impacts of environmental biolog: In economic theory, the relationship between ecaaom
growth and environmental quality was raise in emwinental Kuznets hypothesis (EKC). Based on EK@g tihat a
country develops, beginning began to increase fiatibut after reaching a certain level of econodegelopment
reduced pollution. In fact, it was inevitable elwvimental degradation at the beginning stage of @oangrowth
and that is a country in the early stage of devalam is inevitably of environmental degradationdevelop.
However, after reaching a sufficient level of ecoim development, the importance of issues of suahbdé
development and environmental issues and with tsfftr prevent environmental degradation, economiavti
achieved with less pollution. It stated that théserelationship U reverse between economic growtd a
environmental pollution is that the same environtakcurve Kuznets [4].

Energy consumption and impacts of environmental bilmgy: Maier & Kent the relationship between energy
consumption and environmental degradation are esprkthat this although the after the industriabligtion
particularly in recent decades with the use of gneincreased the average productivity of producfactors and
but use contaminant effects your energy, causedraemaental degradation. Because main greenhousesgas
published in as carbon dioxide is the result of efstossil fuels. Hence, energy sector has thedsgkhare change
in environmental issues and so are closely togethergy policy and policy environment [5].

Population and impacts of environmental biology In the literature economic environment, physisatiety
considered another factor the pollutant environm8etcause with increasing population, increased athehfor
agricultural land, energy resources, and wateruress etc. This is followed destruction of foremtsl pastures, loss
of land fertility fertile agricultural land and potion environment. Many researchers of this mastedies have
been by using Statistics and time series data eogs @ number of developed countries and leveldvétesearch
results show that human factor and population dgnowtnsidered important factor increasing envirortaen
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pollution [6]. About the relationship between urlq@pulation and environmental pollution, there &ve different
perspectives. The first view points out that Inflae increase in urban population is positive onirenmental
pollution, because with increasing urbanizationréases use infrastructure, transport and energysfaa of
agricultural industry causes increased environnhgaHution. However, the second view emphasizes tirban
culture makes energy makes energy in cities be mifficent the villages and reduced pollution. Teéationship
between urban population growth environmental piofucan be positive or negative [7].

About information and environmental impact datdyas been used information and data from the relsedrgreen
GDP done by honest and wise in 2001. Researchehssi study levels of environmental depreciatiicalculated
by honest and wise have the as indicators of enmiental impact. Now because have overview on behahese
three variables, namely economic growth, populatipowth and environmental impacts, long-term precet
moving them is displayed in Figure 1 during 134®Q.3A glimpse to the chart shows that process teatpbanges
P, has been an upward trend and has had a copstaeiss. So, neither of these two, behavior doesatsistent
with theory investigated. But LGDPP beginning Haes an incremental step and ascending and adi@ching to
peak, will begin to reduction that is adaptee@otly. This type of behavior LEI is evident somewhat
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Figure 1: trend of population growth, economic growh and impacts of environmental biology in Iran (Sarce: Sadeghi and Saadat [6])

Another factor that called about source and soaf@nvironmental impact is economic growth. Incezasonomic
growth, makes intensive use of natural resourceghenother hand, undesirable outputs also is éffedn
destroying the environment. In this context, mamydies have done that among them, could named ef th
environmental Kuznets curve. According to this tiyedn the early stages growth and developmenthiatstage is
low levels of incomes and growth) with rising papia income, also increased rate of environmetegtadation.
The incremental process economic growth continlmsgawith increasing environmental destruction aagnage,
until after some reaches its peak, then if econognmwvth again to continue then not only does nateaase
environmental side effects but also, will decrestsengly.

The first study by Grossman and Krueger [8] beemedibis the story of existence and form such ati@hship as
Inverted U, between these two variables. Shafik Baddyopathyay [9], in this context, using timeiegrdata,
experimental studies have done that Grossman auodgér[8] confirmed the theory on environmental Kuznets
curve (EKC) [10]. Shafik and Bandyopathyay [9] imogher study, in 1994 using large volumes of dateduntries
(Which are located in a variety of development)nfareverse has gained for particulate in air (SPNY aulfur
dioxide, SO2. He the average income turning panttfie SO2 is estimated figure about $3,000. Roched. al.
[11], recent theory the review for several impottair pollutants, for Spain and such conclusiongehthe SQ
emissions is compatible Kuznets with ecologicabtlje However, the other pollutants the match andsistent
there is not with the above theory. General all ieicgd studies shows that a form inverted U thexebétween
standards of environmental degradation and reakgpita income without to note existing mechanismtd the
creation such phenomena. Experimental results ofymstudies to confirm existence Kuznets curve the
environmental for some air pollutants like Suspehparticles in air, Sulfur dioxide S®ut, in the case of Cand
water pollutants the results varied is obtainedgtam existence or absence such a relationship [12]

So briefly, can reasons and mechanisms to reduigsiems by income growth and economic growth (THéiC)
named in the following format: A) Quality and impeothe environment, from the perspective of micomeenics,
is a luxury item. Therefore, at high income levate requested and increasing income levels, redpgblication
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pollutants. B) Changes in the composition of macufi@ed goods and especially towards a service, cogn
followed less pollution. C) Improvements in prodanttechniques brings high economic growth and peskution
[11].

MATERIALS AND METHODS

Model: As noted earlier, the purpose of these articlesuisey environmental impact energy and economiavtijro
in Iran. In this regard, literature of subjedirgs out that level of environmental impact Degeron To Per
capita income (economic growth), energy and pdjmuiagrowth. In this model from the pattern of BFIRIPAT
and is based on the empirical studies, it is egfigthe study Alam et. al. [7] stipulated thatfaows.

Co, = f (EI,GDPP ,URBN , RPOP)
INCO,, = b, +b, + InEil | +b,INGDPP, +b,INnURBN , + b,INRPOP +¢, @

In the above equation CO2 marker emissions petacagarbon dioxide (Based on meter - tons) GRPgapita
fixed price year 1376 (Billion riyals) , El energgtensity (In terms of equivalent Barrels of cruoi®, RPOP
population growth rate, URBN urban population (Ferusand people), ;Bo B, dependent variable tension than
explanatory variables; eis random disturbance term.

Methodology: Generally a STAR model for a univariate time seyiesbserved int=1-p, 1 - (p-1),...,-1,0, 1, ...,
T -1, T is defined as follows:

V=Bt DB Y By By FS) Fu,  t=12..T @

Where:

y: = The variable of interest; bnd b*i =0, 1... p = Autoregressive parameters

F (S) = A transition function allowing the model to $eh smoothly between regimes which is bounded by ze
u = A random error component believed to satisfyassumption u~ iid(0,s )

The model in Eg. 2 can estimated if the null hypsth of constancy in parameters rejected. Thisnastid model
might provide information about where and how theameters change. It is important to have the SoRefnin (2)
as the alternative hypothesis to the null. Two femih the transition functions given in Terasvirta ¢he logistic
function:

F(0) = [{1+ exp(-y(s, —¢)) }* —% ] ©)

And the exponential function:

F(©0) ={L-exp(-y(s -0 } @)

A third re-parameterized version of (2) proposed.teyv and et. al. [13] the Absolute Logistic traia function is:
F(0) = @+exp{- y(s|-c)h ™ -05 y>0 (5)

Our model is:

F (0) :[{1+exp(—y(et(mp)) -)) }‘1—% ] (6)

The LSTAR model describes an asymmetric realizatibat is, this model can generate one type of uhjos for
increasing growth rate of inflation and anotherrductions of the rate of inflation. The objectiva this study are
First, to evaluate the forecasting performancdsSIfAR, ESTAR, ALSTAR models. Second, we shall easduour
proposed ELSTR model using the AR, LSTAR and theSAAR models as benchmark. We shall accomplish this
task by investigating the Mean Square Error (MSHEJ the robustness of this criterion subjected tedé¢eand
Rogoff [14] test.
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RESULTS AND DISCUSION

Unit Root Test: We use the Augmented Dickey-Fuller (1979) t-statisthen to difference time series data to make
it stationary. Here are the various caskthe test equation:

A. When the time series is fléite. does not have a trend) and potentially slomihg around zero, we use the
following test equation:

Az, =6z, +aAz,_ + a0z, +a,Az  +..+a Az, +a, 7

Where the number of augmenting lags (p) determimyechinimizing the Schwartz Bayesian informatiorterion or
minimizing the Akaike information criterion or lagkopped until the last lag is statistically sigeaht. Mifrofit
allows all of these options to choose. This testiatign does nohave an intercept term or a time trend.
Unfortunately, the Dickey-Fuller t-statistic doest fiollow a standard t-distribution as the sampldigtribution of
this test statistic skewed to the left with a loledt-hand-tail. Microfit will give us the correctitical values for the
test, however. Notice that the test is left-tailEde null hypothesis of the Augmented Dickey-Fullegst is:

Ho: 6 = 0
(i.e. the data needs to be differenced to makationary)

Versus the alternative hypothesis of:

Hi:0<0
(i.e. the data is stationary and doesn’t need tdifferenced)

B. When the time series is flat and potentially skomning around a non-zero value, we use the folhowiest
equation:

Az =a,+6z ,+a Az + 0,07, +a A7  +..ta Az +a ®)

Notice that this equation has an intercept territ but no time trend. Again, the number of augmemtiags (p)
determined by minimizing the Schwartz Bayesian rimfation criterion or minimizing the Akaike inforniai
criterion or lags dropped until the last lag igtistecally significant. Microfit allows all of thesoptions to choose.
We then use the t-statistic on theoefficient to test whether we need to differetitemdata to make it stationary or
not. Notice the test is left-tailed. The null hypesis of the Augmented Dickey-Fuller [15] t-test is

Ho: =0
(i.e. thedata needs to be differenced to make it stationary)

Versus the alternative hypothesis of:

Hi: 0<0
(i.e. the data is stationary and does not neee tifference)

C. When the time series has a trend in it (eitheougown) and is potentially slow turning aroundent line we
would draw through the data, use the following &giation:

Az =a,+ W+6z_ +aAz_ + a7z, +aAz_ +..ta Az, +a ©)

Notice that this equation has an intercept term antime trend. Again, the number of augmenting I§ajs
determined by minimizing the Schwartz Bayesian rimiation criterion or minimizing the Akaike inforniamn
criterion or lags dropped until the last lag ististecally significant. Microfit allows all of thes options for us to
choose. We then use the t-statistic on @hepefficient to test whether we need to differetive data to make it
stationary or we need to put a time trend in ogression model to correct for the variables deteistic trend.
Notice the test is left-tailed. The null hypothesigshe Augmented Dickey-Fuller [15] t-test is:

Ho: 6 = 0
(i.e. thedata needs to be differenced to make it stationary)

Versus the alternative hypothesis of:
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H1:9<O
(.e. the data is trend stationary and needs to banalyzed by means of
using a time Trend in the regression model instéatifferencing the data)

Table 1: Results of unit root by ADF test

Variables| Level| 1 Differences| integrated of order
CcOo2 -1.35 -4.94* (1)
El -1.23 -4.18* 1(1)
GDPP -3.98 -7.22* 1(0)
RPOP -1.19 -3.99* (1)
URBN -4.93 -8.99* 1(0)

Note: * denote statistical significance at 1%

The results reported in Table 1 show that null tilgpsis of ADF unit root is accepted in cas€af2, ElandRPOP

variables but rejected in first difference at 1%eleof significance. This unit root test indicateat CO2, El and

RPOPvariables considered in the present study arergifice stationary 1(1) whil@DPP andURBNvariables are
level stationary 1(0) as per ADF test. Based os thst, it has been inferred tl@®2, ElandRPOPvariables are
integrated of order one I(1), whi@DPP andURBNVvariables are integrated of order zero 1(0).

Determine the optimal lag: The first step in estimating STR models is detemngjrihe optimal intervals for model
variables. In this regard, according to the sedsoature of the research period, lag 8 consideogceéch of the
variables. For this purpose, optimal intervals @DP, EI, RPOP, GDPP and URBN variables is consilere
respectively 4, 3, 0 and 2. The estimated STR alysul in Table 2.

Table 2. Select the type and model variable transssion

proposed mode| Value of Btatistic | Value of Fstatistic| Value of Fstatistic| Value of F statisti Variable transnissi
LSTR1 0.021 0.034 0.058 0.122 LGDPP(t-1)
Linear 0.001 0.002 0.119 0.138 LGDPP(t-2)
LSTR1 0.103 0.035 0.052 0.119 LGDPP(t-3)
LSTR1 0.037 0.154 0.044 0.041 LGDPP(t-4)
LSTR1 0.000 0.001 0.000 0.002 LEI(t)*
LSTR1 0.024 0.082 0.121 0.541 LEI(t-1)
Linear 0.032 0.217 0.171 0.216 LEI(t-2)
LSTR1 0.325 0.221 0.115 0.117 LEI(t-3)

Table 3. Results of final estimation by STR modehiform of linear

Part of linear| Coefficient ab | Quantity of t statistic| Value of probably t stéitis
LGDPP (t-2) 1.421* 1.16 0.080

LEI (t-4) 0.89* -3.14 0.003

LEI (t) 0.91* -2.19 0.060

LRPOP (t-3) 0.014*+* 1.14 0.080

LRPOP (t) 0.003* -6.16 0.000

LURBN (t) -1.06** -2.12 0.050

LURBN (t-1) -1.014* 2.28 0.040

LURBN (t-2) -1.03*** -4.13 0.002

*Significant of 1 percent, **Significant of 5 perte ***Significant of 10 percent

Table 4. Results of final estimation by STR modehiform of Nonlinear

Part of Nonlinear| Coefficient @ | Quantity of t statistici Value of probably t stéitis
Constant 2.41* 3.44 0.030
LGDPP (t-1) 1.45* 4.28 0.000
LEI (t-2) -0.85* -1.66 0.080
LEI (t) 0.76* 6.14 0.000
LRPOP (t-2) 0.02* 5.36 0.000
LRPOP (t) -0.03* -2.25 0.040
LURBN (t) -1.21* -5.24 0.000
LURBN (t-1) -1.43* -7.33 0.000
LURBN (t-2) -1.12* -4.28 0.000

*Significant of 1 percent, **Significant of 5 perte ***Significant of 10 percent

The next step is choosing the proper transfer oflkes between the variables proposed to modehtimdinear
transfer. Quantity of final estimated feprparameter is 4.12 and for growth of moving morier2.42. Therefore,
transmission function is as following:
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G (412242,LK, ) = (1+ exp{— 4.12['[ (LK, - 2.42)}) (10)

In the first regime G=0 and in the second regiméd @werefore, for first regime we have:

LCO2 (t) = 1.421LGDPP (t-2) + 0.89LEl (t-4) + 0.9L () + 0.014 LRPOP (t-3) + 0.003LRPOP (t) -
1.014LURBN (t-1) - 1.03LURBN (t-2)

In addition, for second regime we have:

LCO (t) = 2.41 + 1.45 LGDPP (t-1) - 0.85 LEI (t-2)0.76LEI () + 0.02 LRPOP (t-2) - 0.03 LRPOP (t1.43
LURBN (t-1) - 1.12 LURBN (t-2)

The arguments in this paper, the effect of econaymevth on environmental biology in consumptioneokergy in
the new communities will provide. Comparing theiaiton in our country we reach points that are ernyortant.

CONCLUSION

The goal of this paper was to test the existenderdf run relationship economic growth on environiaébiology
consumption of energy in Iran. This objective wakkgy the technique of Liew [13] approach to lineamon-linear
model, which presents non-spurious estimates. §uesdly, our work provides fresh evidence on thegloun
relationship between economic growths on environaidniology consumption of energy in Iran. The fesat
relationship between economic growth on environmieniblogy consumption of energy studies of Aland &b al.
[7] and Ang [16] but our results are more robust.

Based on the results obtained can be stated thstioitly or sensitivity to carbon dioxide emissigrex capita than
positive per capita GDP, is significant and eqoal #42. This issue shows that with increasing ceregnt in GDP
per capita, the per capita carbon dioxide emissants environmental pollution increases rate of Jpd&ent. In
explaining this phenomenon mainly not taking adagatof new technologies with less pollution in gneduction
of goods and services and also continuation anérestpn activity some energy industry and the pafitg can
outline the reasons being this coefficient. Thalifigs theoretical foundations provided that to egpreconomic
growth causes increased environmental pollutiomoith sidesTraction and sensitivity carbon dioxide emissions
per capita than energy (Intensity Use of energygitRe, Significant and equal to 0.89 the linedatienship and
0.85 The nonlinear relationship the increase omegoe the intensity of energy use, the per captdan dioxide
emissions increases rate of 0.89 percent. Efficies# of energy the price variations, low energyimgent
technology, Also too much of some energy the morgaminant you can count on the main reason foptsitive
this coefficient is high. Theoretical research firgs with also is consistent that Increased ene@ysumption
causes increased environmental pollutia, can be said carbon dioxide emissions per capttse period studied
than GDP per capita is elastic and sensitive aaddlative increase in these variables increases quickly.
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