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5- Copenhagen Climate Change Conference (COP15)
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1- Autoregressive distributed lag model (ARDL)
2- Erorr correction model (ECM)


https://jead.um.ac.ir/index.php/jead/user/viewProfile/author/139138
https://jead.um.ac.ir/index.php/jead/user/viewProfile/author/153691
https://jead.um.ac.ir/index.php/jead/user/viewProfile/author/153691
http://www.SId.ir

AN Ll ¥ oyl FY > (659l anwgs g obasdl s VOY

2y dbadl glaaize 8 Vb 4 prie (55l 5l date e
ol o 48 39 m SIS glaojlS Ll lime il el domes
JByd (plsp 9 O Sl 5 o) 035 FpS cage 055 agia
(V) 355 o0 dtwlgdl g S
Sladl J5 55 cppSapSlis jlisl p 35e Jolos () sl
Shiccwl s plool (gaaste (slo yimgly wladdl 5l sl sy b o
by 3 oy (eigR 3 (V0) hlSen g gy (adlal el
U ol 50 comjlase cuns  (Jbo arwg 5 ylog (golasdl
2 ladhy (e sledily b S )S 05 (59Nl eolail
el o0 o3lil YWFA-VYAL 0,93 (Lol (claodly I cadlllas ]
55 il cunw (olazBl w9 (o drwgi oS Dby LS ml
O)las 39 5k 420 lall el 3 (38l sl oad ey jlae
5 Jd il 0ad Cujla e oy ialS Cumw ol 52
i 9 555 Byae odlaBl ad)y Sl poyp 4 (V1) 9y
9 VAOY=Y+ o5 0y00 10 > 0 (S aeuSlgd L5 il p Jb
s clmaiby L guds 355 555l jl osliul L VAVA-Y -5
oAb w3l 08 sla ai phaw (3udS pl 3 ASB Dy,
S 5 sl 655 50 elncSils cslo l)ls wges GDP & L1
P sbagpin s La ol pres 5 (Sb piss glaall>
by i oo o ool  Jbo drwgi sla jasli olgic 4y GDP
0l e 50 Coawjlasme  Sogl ials 4 e Jbo drwgr &S
55 Gl e ge (6551 By g (oliatBl a5 ol
Ay )l o 4 (V0) (e g jled sl 04 G jlae
Sl o )lod (99 5k g (o dnwgi (5551 B pan (oLl
L3y olle auiS 0 VAVD-Y VY Slej0yed p0 (S aST oo
Sle 5 miss slmaiBy b iseo 555 5550l adllls ol 5
Bao 5 (golaidl Ad) a5 ol L gls .Cuwl oud odlas] 20 )3
dawgs &S s 55 Wl odd o SanSlie Jlasl ioliél el 65
on 09l U dbtly orzen ilond (ol el s o 5 Jlo
g 350 ol oad w0l 50 oSSl Jlisl 5 Jbo dnwgs
(S Ll e (retmen dlaily (058 oy 4 (V) OSen
L oSl 53 Jlo drwgs 5 ©)b5 (392 5k 2 ) «53 5l Spae
L odypind (sladidy b ubgidgd  sxwslaidl oSl il oalitl
ls a3y VA=Y WY AVl Sboj gy slaodls I oolazuwl
By 5 S il iy JS U posSin a3 3 i
£¥e Jolre (50 il Gy ime ailiwl Jlade pSlas b 5yl
Slaidl 5y Slos cadlae loj o .ol 039 )8y i p,55LS
Ll a8 wlawsly el e g 039 pdaw (pl 3l peS (LS|
@l ol (8l bl gaw 4 o) oy U yiay o0

1- Gross Domestic Product (GDP)
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4- Pesaran and Shin
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1- Engle and Granger
2- Phillips and Hansen
3- Johansen
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1- Copeland and Taylor
2- Pollution haven hypothesis
3- Factor endowment hypothesis
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Table 1- Results of unit root test

o A9 - (K 0, Jlois! (3,1 Ay

Variable Dickey and Fuller statistic Probablity value  Result
Ln CO2 -1.355863ns 0.5870 1(1)
D(Ln CO2) -4.716462%** 0.0010 1(0)
Ln ENG 0.559538ns 0.9853 1(1)
D(Ln ENG) -6.553370%** 0.0000 1(0)
(Ln ENG)2 0.678336ns 0.9889 1(1)
D(Ln ENG)2 -6.465516*** 0.0000 1(0)
FIN 0.254415ns 0.9707 1(1)
D(FIN) -3.837686%** 0.0080 1(0)
TRD -1.984771ns 0.2910 1(1)
D(TRD) -3.508726** 0.0167 1(0)
Y -5.968048*** 0.0000 1(0)

(sizoce NS Ve o )3 (g b imott /o prlams > ()15 dme st LV prlaws 3 ()0 jmotbitis) (30805 (gloaBly 1piie

Source: Research findings (***level of significance at 1%, ** level of significance at 5%, * level of significance at 10%, ns for not
significant)
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Table 2- Results of dynamic model

Variable Coefficient t statistic  Probablity value
Ln CO2(-1) 0.341542 5.939525 0.0001
Ln ENG -11.53337 -4.604702 0.0010
Ln ENG(-1) 16.99549 6.478729 0.0001
(Ln ENG)? 1.719402 4.786041 0.0007
(Ln ENG)?(-1) -2.430188 -6.504335 0.0001
TRD 0.005581 2.832868 0.0178
TRD(-1) -0.005437 -2.347909 0.0408
TRD(-2) 0.006733 5.035976 0.0005
FIN 0.003506 1.423585 0.1850
FIN(-1) -0.008669 -4.174461 0.0019
FIN(-2) -0.004166 -1.331249 0.2127
Y 0.000641 1.464368 0.1738
T 0.018772 2.152560 0.0568
D7885 -0.117404 -7.763044 0.0000
0.97 R-square
§05 (gl sxe
Source: Research findings
il srozmon (19051 amali Y Jouo
Table 3- Results of Bounds Test
Fo,lel 5l you dgun ydlie
Critical bounds of F statistic
S e %10 %5 %1
Level of significance
oml s Vi ol Yo ol Yo
S 398 Lower Upper Lower Upper Lower Upper
Critical bounds bound bound bound bound bound bound
1.81 2.93 2.14 3.34 2.82 4.21
o yusiio al,\,.'i 5 5 5
Number of variables
[XW) e\.:wbmFb)Lol 8.862396

Computed F statistic

200 ladidly txiie
Source: Research findings
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Table 4- Estimation results of long-run model

o S

Variable  Coefficient

Ln ENG 8.295328
(LnENG)2  -1.079471
FIN -0.014169

TRD 0.010443

Y 0.000973

T 0.028509
D7885 -0.0178302

ts )Loi Jlal u.u 39\

t statistic Probablity value
25.151837"" 0.0000
-13.799882""" 0.0000

-2.281167" 0.0457

2.304105™ 0.0439

1.434298™ 0.1820

2.375481" 0.0389
-7.387554™" 0.0000

(sxo e NS Ve g )3 (gl gimott D pdans ;D (g)I5 dme st o) prlaws (3 (6,0 cmottitit) ¢ 3u80 (sloaBBl tzue
Source: Research findings (***level of significance at 1%, ** level of significance at 5%, * level of significance at 10%, ns for not
significant)
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Table 5- Results of ECM estimation

JuesH TR t o, Jloaa! 53,1
Variable Coefficient  t statistic Probablity value
D(Ln ENG) -11.533367 -4.604702"" 0.0010
D(LENG)? 1.719402  4.786041™" 0.0007
D(TRD) 0.005581 2.832868™ 0.0178
D(TRD(-1)) -0.006733  -5.035976™" 0.0005
D(FIN) 0.003506 1.423585™ 0.1850
D(FIN(-1))  0.004166 1.331249™ 0.2127
D(Y) 0.000641 1.464368™ 0.1738
D(T) 0.018772 2.152560" 0.0568
D(D7885) -0.117404  -7.763044™" 0.0000
ECM -0.658458  -11.450775 0.0000

(sizoce NS Ve s )3 (gl nott ) grdans 3 (615 dme st ) prlaws (3 (g0 Smottii) ¢ 30800 (gloaBBl 1xiie
Source: Research findings (***level of significance at 1%, ** level of significance at 5%, * level of significance at 10%, ns for not
significant)
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Introduction: The concept of low-carbon economy postulates the consumption of less natural resources and
causing less environmental pollution, while gaining more economic efficiency. According to the concept of low-
carbon economy, low carbon agriculture is a specific model of agricultural production operations with both the
lowest greenhouse gas emissions and maximum economic benefits having which has three characteristics
including lower energy consumption, lower greenhouse gas emissions and lower pollution. Therefore, this
research studies the approaches to low-carbon agriculture in Iran

Materials and Methods: In this research, energy consumption and consequently economic growth, which is
expected to play a role in carbon emissions, other macroeconomic variables such as trade openness and financial
development have been used. The estimated model of the research is linear-logarithmic based on Shahzad et al
(2017). For this purpose, the ARDL and ECM patterns and the time series data of 1989-2014 have been used in
current study. The data related to carbon dioxide emissions and energy consumption have been collected from
the energy balance sheet of the Ministry of Energy, The data related to financial development have been
collected from World Bank, Value Added of agriculture section Growth Ratio and Trade Openness data have
been gathered from Central Bank of the Islamic Republic of Iran. Eviews9 software has been used to analyze the
results.

Results and Discussion: Statistically significant impact of energy consumption logarithm and energy
consumption logarithm square on carbon dioxide emissions at the level of 1% in the long run has been revealed
by the results. The positive amount of energy consumption and negative amount of the square of energy
consumption indicates a U-shaped inverted relationship between energy consumption and carbon dioxide
emissions. The energy consumption threshold in the agricultural sector is 46.98 million barrels of crude oil,
while the actual maximum energy consumption is 50.26 million barrels of crude oil. So the agricultural sector's
performance is now above the mentioned level, then it is expected to reduce carbon emissions by technological
improvements while increasing energy consumption. The coefficient of financial development variable in the
long run is -0.014169. The financial development efficiency index is considered as national development
variable which means each one percent of increase in bank credits allocated to the private sector will reduce
about 1.02 ton of carbon dioxide. The coefficient of trade openness variable is 0.010443 in long run. Whereas
the trade openness index is considered as the ratio of the total value of exports and imports to gross domestic
product, so every one percent increase in the volume of exchanges to gross domestic product leads to a 1.01 ton
increase in carbon dioxide and pollution which confirms the hypothesis. The growth rate of value added of
agriculture section in the long run does not have any effect on carbon dioxide emissions. In the short run, the
coefficient of trade openness is 0.00581. In other words, one percent increase in the ratio of international trade to
GDP will increase about one ton of carbon dioxide emissions. The growth rate of value added of agriculture
section, financial development, and the first lag of financial development in short run have no effect on carbon
dioxide emissions.

Conclusion: The results indicated a long-term U-shaped inverted relationship between carbon emissions and
energy consumption in this sector. The maximum energy consumption threshold was also equivalent to 46.98
billion barrels of crude oil. At present, performance of the sector is on downward, and carbon emissions are
expected to gradually decrease by the technological improvement as energy consumption increases. Higher level
of the energy consumption than the threshold level indicates that technology effect dominates the scale and
composition effects. The results shows that the growth rate of value added of agriculture section in long and
short run did not affect carbon emissions. Moreover, in the long run, financial development has negative effect
on carbon emissions while in the short run financial development has no effect on carbon emissions. But the
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effect of trade openness index on carbon emissions in the long and short run is positive. According to the results
of the study, increasing the volume of credits to the private sector will help reduce carbon emissions. It is also
proposed to change the pattern of trade considering the environmental advantages and the use of green energy
programs to reduce carbon emissions.
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