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Figure 1- The relationship between agriculture and
climate change
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Figure 2- CO, emissions in the agriculture
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Figure 3- Carbon emissions across the country
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Figure 4- Agricultural share of total CO, emissions
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Alternative hypothesis (whitin-dimension)

Panel v-Statistics -3.10277 -3.305
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Panel PP-Statistics 27417 -1.198
Panel ADF-Statistics -2.0159™ -1.031

Alternative hypothesis (between-dimension)

Frx

Group PP rho-Statistics 3528~ 4.178*:*
Group PP-Statistics -2.983 -1.291

Group ADF-Statistics -1.889" -0.920

«%%: Significant at 1, 5 and 10 levels per cent respectively.
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Table 1- Single root test
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In level 1diffrences
Variab  Coefficie  Coefficie  Coefficie  Coefficie
le nt nt nt nt

C 0.177 -0.88 -1.6427 533577
c? -0.644 -1.56 20317  -7.059™"
NVA -1.801 0.862 2395 71617
NVA? -0.975 0.202 -1523° -2.119™
RE -1.208 0.649 -3.706"  -6.684"
TE -3.376™ 0.432 -1.386™"  -3.853"
RE? 0.905 0.940 2457" -6.323™"
TE? -0.945 1.378 -1530™"  -3.663""

w55 sesare significant at levels 1, 5 and 10%.
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Table 3- The results of long-term relationships.
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NVA dependent variable

E -0.866 0.053 -16.33  0.000
D1.C 0.037 0.111 3.280 0.001
D1.C? 0.002 0.001 2.260 0.024
D1.RE 0.038 0.033 1.140 0.253
DI.TE  -0.302 0.103 -2.940  0.003
DI.RE>  0.095 0.038 2.520 0.012
DI.TE?  -0.015 0.002 -6.690  0.000
CONS 6.174 0.380 16.25 0.000

a
-

CO, dependent variable

3 g ) 2

3 2 w 2 =

- T B

> S o @
ECT -0.900 0059  -1532  0.000
DINVA 4363 9.419 0460  0.643
DI.NVA? 0312 059 052  0.602
D1.RE 0.573 0.282 2030  0.042
D1.TE -5.408  0.900 -6.01  0.000
D1.RE? 0.203 0.268 0.760  0.448
DILTEZ  -0.099  0.033 295  0.003

CONS 1.981 1.302 0.152 0.000

Variable Coefficient St:\prdo?rd Statistic
C -0.103*** 0.007 -14.68

c? -0.001 0.001 -0.970
RE 0.346" 0.012 29.930
TE 0.692*** 0.143 4.830
RE? 0.084* 0.046 1.830
TE? 0.015*** 0.004 3.330

CO, dependent variable
Variable Coefficient Standard Statistic
error

NVA 5.033%* 3.671 13.63
NVA? -0.027%** 0.232 -11.75
RE 24617 0.103 23.880
TE 5.756""* 1.092 5.270
RE? 0.953*** 0.347 2.750
TE? 0.103%** 0.033 3.140
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Figure 5- CUSUM graph - NVA dependent variable
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Figure 7- CUSUM graph (CO, dependent variable)

(05255 oS 1 6 Aamaly puicio ) CUSUM lagei— ¥ S
1.0

—— CUSUM of Squares
08| 5% Significance

0.6
04
0.2

-0.2

Number of observations
Figure 8- CUSUMSQ graph (CO, dependent variable)

(05255 oS dnnaly yuicico) CUSUMSQ 15 — A JSi

=

Erdge «jsS ()l S 4l

plasl o a1y 3l Ll o Sldllae 51 (gl
DS B30 DS ams wix by zwl eols
slagidu @lp asl 555l sl ks & Caglyl bt
G cwlw sl il a5 b jo sl slaidl Ko
oo o 55 50 Cosgasme boolpen Jlaul ad; 4wl
de) o @ldd gel plplh WS arg Cen
Sly g S hse B e asllle «g5,5laS
9 2985 sladhie sla Sy (85 0 b soladdl
ol S ey B 69,0 S (AlE e S
llie a5 was o ol addllae ol sloasily oayl,s
Sly Fie s alblie slacaulw Wb j5iS Cypoe
Sorte 9 g S 3l e 9 SL G lame L
als den 5l J.A.i)ls oolaiwl 3yyb 3l seloix! Consy
31 eolanul o adlas ol (gy9lss a3y, pleal Sg>ge
S5 ol as B gejl g uiieS () baazme (Seie
a5 ldisS @ sl (65,5laS jisu 0gz g0 slaosls 4

Ggliss’ (mliblen 4 pid

Vol. 8, No. 1, Spring & Summer 2020, pp. 62-74

FY-Y¥. oo AV Lol g 5k0 ) o)l (A 0l



DOI: 10.22125/agmj.2020.210143.1084

aol},olé 9 @3\5 @Ualw vy

Dled oo ol olaS 4 J S g (b poe el (5135
3IAE e olyyelas lacs bl eolaiwl o e g
DBl ALbls ) y0e (65,9laS A4 (i (65,9LaS

&lw

Abrishami, H., Mehrara, M., Tamaddonnejad,
AR. 2009. The study of the relationship
between foreign trade and economic growth
in dewveloping countries: The method of
generalized moments. Knowledge and
Development, 16(26): 44-62. (In Farsi).

Abson, D. J., Termansen, M., Pascual, U., Aslam,
U., Fezzi, C., Bateman, I. 2014. Valuing
climate change effects upon UK agricultural
GHG emissions: spatial analysis of a
regulating ecosystem service. Environmental
and Resource Economics, 57(2): 215-231.

Aghaei, M., Rezagholizadeh, M., Bagheri, F.
2013. The effect of human capital on
economic growth: The case of Iran’s
provinces. Research and Planning in Higher
Education, 19 (1): 21-44. (In Farsi).

Al Sayed, A. R., Sek, S. K. 2013. Environmental
Kuznets Curve: Evidences from. Applied
Mathematical Sciences, 7(22): 1081-1092.

Alamdarlo, H. N. 2016. Water consumption,
agriculture value added and carbon dioxide
emission in Iran, environmental Kuznets
curve hypothesis. International journal of
environmental science and technology, 13(8):
2079-2090.

Ang, J. B. 2007. CO, emissions, energy
consumption, and output in France. Energy
policy, 35(10): 4772-4778.

Apergis, N. 2016. Environmental Kuznets curves:
New evidence on both panel and country-
level CO2 emissions. Energy Economics, 54,
263-271.

Askarizadeh, S.M., Mozaffari, G.A., Mazidy, A.
2017. Projections of variation in precipitation
extreme values in Sabzevar by LARS-WG
downscaling model during 2011-2030 to
2046-2065. Natural Geography, 9(34): 63-82.
(In Farsi).

Azam, M. 2016. Does environmental degradation
shackle economic growth? A panel data
investigation on 11 Asian  countries.
Renewable and Sustainable Energy Reviews,
65, 175-182.

Azam, M., Khan, A. Q. 2016. Testing the
Environmental Kuznets Curve hypothesis: A
comparative empirical study for low, lower
middle, upper middle and high income
countries. Renewable and Sustainable Energy
Reviews, 63: 556-567.

Beck, K. A., Joshi, P.2015. An analysis of the

Journal of Agricultural Meteorology

4 00,5 laoan¥T zals 4 &l 5l oolainl jo (g0 )8
Sl Dadeaily o gwbew ot S glge
Wb p 1) GilaS Gt sledsly g 005 e

environmental Kuznets curve for carbon
dioxide emissions: evidence for OECD and
Non-OECD countries. European Journal of
Sustainable Development, 4(3): 33-45.

Beckerman, W. 1992. Economic growth and the
environment:  Whose  growth?  Whose
environment?. World development, 20(4): 481-
496.

Coderoni, S., Esposti, R. 201la. EAAE 2011
Congress Change and Uncertainty Challenges
for Agriculture, Food and Natural Resources.
Italy.

Coderoni, S., Esposti, R. 2011b. Long-term
agricultural GHG emissions and economic
growth:  the agricultural  Environmental
Kuznets curve across Italian regions. In: Paper
Presented at the EAAE 2011 Congress Change
and Uncertainty: Challenges forAgriculture,
Food and Natural Resources. August 30 to
September 2, 2011 ETH, , Zurich, Switzerland.

Dietz, S., Adger, W. N. 2003. Economic growth,
biodiversity loss and conservation effort.
Journal of Environmental Management, 68(1):
23-35.

Dinda, S. 2004. Environmental Kuznets curve
hypothesis: a survey. Ecological economics,
49(4): 431-455.

Ehsani, S., Kooch, Y., Akbarinia, M. 2019. The
Effect of Forest Land Use Change on Soil
Quality Characteristics and Carbon Dioxide
Emission. Iranian Journal of Soil and Water
Research, 50(5): 1063-1072. (In Farsi).

Elliott, G., Rothenberg, T. J., Stock, J. H. 1992.
Efficient tests for an autoregressive unit root.
National Bureau of Economic Research.

EurActiv, 2016. Agriculture and Climate Change:
the Role of the New Cap. Special report 25-29
January 2016.

European ~ Commission.  2013. European
CommissionAgricultural Policy Perspectives
Brief N 5*/December 2013: Overview of CAP
Reform 2014-2020. DG Agriculture and Rural
development, Unit for Agricultural Policy
Analysis and Perspectives, European Union
(2013)

Faostat. 2015. Food and Agriculture Organization
of the United Nations Statistics Division.
Economic and Social Development
Department. Viale delle Terme di Caracalla,
00153 Rome, Italy.

39S (wlicbileh & pid

Vol. 8, No. 1, Spring & Summer 2020, pp. 62-74

PY-Y¥. oo ATAQ lewol g 5k ) o)lols A ol


http://jopg.iaularestan.ac.ir/article_531682.html#au2
http://jopg.iaularestan.ac.ir/article_531682.html#au2

Ve DOI: 10.22125/agmj.2020.210143.1084

v GalaS wladg Jlie bLS !

Farhani, S., Mrizak, S., Chaibi, A., Rault, C.
2014. The environmental Kuznets curve and
sustainability: A panel data analysis. Energy
Policy, 71, 189-198.

Figueroa B, E. and Pastén C, R., 2009. Country
specific environmental Kuznets curves: A
random coefficient approach applied to high-
income countries. Estudios de Economia,

36(1): 5-32.
Galeotti, M., Lanza, A. 2005. Desperately
seeking environmental Kuznets.

Environmental Modelling and Software,
20(11): 1379-1388.

Haug, A. A. 2002. Temporal aggregation and the
power of cointegration tests: a Monte Carlo
study. Oxford Bulletin of Economics and
statistics, 64(4): 399-412.

Banerjee, A., Dolado, J. J., Galbraith, J. W.,
Hendry, D. 1993. Co-integration, error
correction, and the econometric analysis of
non-stationary data. OUP Catalogue. 342.

Jahangard, E., Daneshmand, A., Panahi, S,
Nikbin, B. 2017. The Effect of foreign direct
investment on Iran's Economic Growth:
Pajula's model augmentation. Financial
Economics (Financial and Development
Economics): 11(4): 95-115. (In Farsi).

Khanna, N., Plassmann, F. 2004. The demand for
environmental quality and the environmental
Kuznets Curve hypothesis.  Ecological
Economics, 51(3-4): 225-236.

Lopez-Menéndez, A. J., Pérez, R., Moreno, B.
2014. Environmental costs and renewable
energy: Re-visiting the Environmental
Kuznets Curve. Journal of environmental
management, 145: 368-373.

Managi, S. 2006. Are there increasing returns to
pollution abatement? Empirical analytics of
the Environmental Kuznets Curve in
pesticides. Ecological Economics, 58(3): 617-
636.

Mao, C., Zhai, N., Yang, J., Feng, Y., Cao, Y.,
Han, X., Meng, Q. X. 2013. Environmental
Kuznets curve analysis of the economic
development and nonpoint source pollution in
the Ningxia Yellow River irrigation districts
in China. BioMed research international,
2013.

Mozaffari, M., Parhizkari, A., Hoseini
Khodadadi, M., Parhizkari, R. 2015.
Economic Analysis of the Effects of Climate
Change Induced by Greenhouse Gas
Emissions on Agricultural Productions and
Available Water Resources (Case Study:
Down Lands of the Taleghan Dam).
Agricultural Economics and Development,
29(1): 68-85. (In Farsi).

Journal of Agricultural Meteorology

Narayan, P. K. 2005. The saving and investment
nexus for China: evidence from cointegration
tests. Applied economics, 37(17): 1979-1990.

Pesaran, M. H. 1997. The role of economic theory
in modelling the long run. The Economic
Journal, 107(440): 178-191.

Pesaran, M. H., Shin, Y., Smith, R. J. 2001.
Bounds testing approaches to the analysis of
level relationships. Journal of applied
econometrics, 16(3): 289-326.

Pishbahar, E., Darparnian, S., Ghahremanzadeh,
M. 2015. Effects of climate change on maize
yield in Iran: Application of spatial
econometric approach with panel data. Journal
of Agricultural Economics Research, 26: 83-
106. (In Farsi).

Pourghasemian, N ., Moradi, R. 2016. Greenhouse
Gases Emission and Global Warming Potential
as Affected by Chemical Inputs for Main
Cultivated Crops in Kerman Province: II-
Horticultural Crops. Agroecology, 9(3): 689-
704. (In Farsi).

Retrieved from http://ec.europa.eu/agriculture/cap-
post-2013

Roca, J., Alcantara, V. 2001. Energy intensity,
CO2 emissions and the environmental Kuznets
curve. The Spanish case. Energy policy, 29(7):
553-556.

Salois, M., Moss, C., Erickson, K. 2011. Farm
income, population and farmland prices: a
relative information approach. European
Review of Agricultural Economics, 39(2): 289-
307.

Shafik N, Bandyopadhyay S. 1992. Economic
growth and environmental quality: time series
and cross-country evidence. Background paper
for the World Development Report 1992, The
World Bank.

Stern, D. 1. 1998. Progress on the environmental
Kuznets curve?. Environment and development
economics, 3(2): 173-196.

Stern, D. I. 2014. The environmental Kuznets
curve: A primer (No. 450-2016-34062).

Taheri, F., Mousavi, S.N., Farajzadeh, Z. 2012.
Analyzing trade impact on pollution emission
in selected developing countries. Journal of
Agricultural Economics Research, 14: 47-67.
(In Farsi).

Todaro, M. P. 1977. Economic Development in
the Third World: An introduction to problems
and policies in a global perspective. Pearson
Education.

Vaseghi, E., Esmaeili, A. 2010. Investigation of
the Determinant of CO, Emission in Iran
(Using Environmental Kuznets curve). Journal
of Environmental Studies, 35(52): 47-67. (In
Farsi).

39S (cwlicbled & yid

Vol. 8, No. 1, Spring & Summer 2020, pp. 62-74

FY-Y¥. oo AV Lol g 5k0 ) o)l (A 0l



Journal of Agricultural Meteorology $39UaS (pwlidlgr 4 pis

=2,
(Iranian Soc. of Water and Irrig. Eng.) - (o121 ST 5 skl (omditen (ol 43 dumsls)
Vol. 8, No. 1, Spring & Summer 2020, pp. 62-74 D FY-VF.0o0 A¥AQ Ll g 5l ) ojlos (A 0l
DOI: 10.22125/agmj.2020.210143.1084 gt Ry R ods dlio

The relationship between agricultural production and environmental

indices with emphasis on climate change

A. Soltani-Zoghi*, H. Ghaderzadeh®*

Received: 02/11/2019
Accepted: 01/08/2020

Abstract

Quantification of the adverse effects of climatic and environmental indices on agricultural production is quite
important in agrometeorology and economics sciences. The aim of current study is to investigate the interaction
carbon dioxide emissions, as an indicator of environmental degradation, and crop production. For this purpose,
panel data for 31 provinces of Iran during the period of 1977-2018 using Autoregressive Distributed Lag
(ARDL) model were applied. Based on the statistical analysis, the negative coefficient of agricultural value
added term in long and short term periods, i.e. -0.027 and -0.312, respectively, the Kuznets environmental curve
(EKC) hypothesis was confirmed in the agricultural sector of study regions. The results showed that, almost
90% of the agricultural production shocks might be mitigated over one period (e.g. growing season) and will
return to their long-term equilibrium levels in less than two periods. The coefficients of precipitation and
temperature terms in greenhouse gas emissions equation were determined -0.038 and -0.302 respectively,
indicating the significant impact of climatic variables on emission. Further studies on interaction of copping
pattern and machinery utilization on emission and agricultural production are recommended.

Keywords: Agricultural Value-Added, ARDL Model, CO,, Kuznets Environmental Theory
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